


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, LapLink®XL, MS 
Works"' for DOS, Central Point® 
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 rcs~cti vc 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 lo~o. SunSoft. the SunSoft l.u ~o. VP/ix and E;L~)' Wimlows are tr.ulemarksnr l\!~i s te red 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 l,rof~ional i~ a tratlemark of Visix Sof1ware. l11c. 1\ll jJ!her tr:1den1arks and rc~is te red 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 94~13, (510) 460-3267. B-1 /93 
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PAGE 116 
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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 
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for Macs 
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Datafax, a Windows fax program 
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documents; the Digibot II " reads" 
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MT AT YOUR SERVICE 
by Eduard Hovy 
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There is more than one 
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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 
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The BYTE Lab looks at 16 
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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~) ROSE 
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 	 rr=:===================~=:!__ 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 )!) ~~l'Wltidow 
beaeVactor: :ong 1 0 
baseVector: :tes ting 32 TICXlWhtdow 

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

Data Structure ----::::~:!:~ ~~=~~ ~=~~~!632h ...."==..,.,<lili='=====r=.rn!ill!'fF""!'l'ffi""li!il!iil""''iii"iij"j'f~ 
Window """"" 999. 
 Graphical Representation

1!1-----1- - - of Data Structures and 
Objects 

Debugg~g ---~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-- 386M86W~chp~ms 
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. ~~COPf 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 LOOK~ 

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 
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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 
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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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No one else gives ~u •11:::"[ - '.t! ~i.' , ..., .., -~- .. ·~ ' so much upgradabllity 
in your computer. 
Notice the extra row ofpins ~:~ iYtllli~ I Ii ~j~~j' j ~ii~~· 
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 ot~ 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 

20 BYTE • JANUARY 1993 

mailto:letters@bytepb.byte.com


Here. 


There. 


ere. 

STAYING PRODUCTIVE 
AWAY FROM THE OFFICE 

HOME : 
fU, , ..,_,,,~··· ·-i-- ........J'-., .......J 
~~ ......11 ...~rw-1~,_,....Wu...,...t.,.,, 
~-"'""'""'"'f....i..ir,..........&. .. M.111 
"" '"'"' '"""'·.;...""'.1.•-1...f~l""fn"" 
" ' '"'"""~''"'""'~""' · "u..i~lt('IMll~
lllJ,,"""11 •f•~.0....pll(1Mk 11t• ~"!l'l llf. •'t 

"""-k!b•"'~'"'''.,...... ,.,..l'Wll........ ,,.1 ....... .u,.. 

CLIENT: 
ll•..nc... 11...&m •.fw'oi/ff>/ """'~·:iil:W-: ··· .. """ 
·-·f~·"""'Jo:""""'"'""..._w,,1.t..,.,,n~, 1t'""' 
~<(•It'• • ' • h'.W ~· '""" _... """""'"' -IJ ............. . 
~• J•....-V l l,o11<1r"'"'"~ir .. ,. .,,1w...,,4f1.f/\~.:i.,,,.~ 
•"' )"'"""~..J/ilii ...t~.\111.,,....U,p..jMf)!h"V:,. .. ,,ffJlll'•n.+lc ......"""''.... t..' 
~·iJ.·.;1"r " ""~'lllll'('T"'''ii.l.'4filt•m•'""".,..'1.n1tMl•..,,,.•<T'll>l<M 

HOTEL: 
Ah!:ili:j1..ik111"lt'<.itfJ.••N1111<nfittmio.._.,_fc,.,,m111:.,.•lJ.•.,._ArJ, tb..,.....,,. 
"'-" r..... ..i...c.u .u1-.o..«J .......;,,.... ""'""' ' ' ,. .. 1 r~.1-.,...., ~.. .......,. ~ .a-1••,.....J"' _,,
""'"""•)(lllfboll'""""'d""'J' on .....U1t:1. /•"llllllt.!1t•"'•t. .. ~-"'--«~.fo'l'lo.o.:l 
U"l''j"'ll"i.,,,......L*!,,!i.lr)(>Oto'l )•"""'"" 'l••• \if<ITO ~°f>.l!•""'"""'""'l•h rT O<fll<'<i:k 
"'-•:tll<'t 

BRANCH OFFICE: 
ll\oltullyi111,..~r/fu>Mdf,......,.....,,.,..,,,.,.jnl1rr,,..t\.,py10..:•-.~~"fU'= "•"'-

ll•..,.illflfl1do•h- l"'>INl.i.. ... .,.........,.~N<.fri,x,.,...,,~'""-l'"'I "",.,,. 
Ill•• .,.,,...,.,.)',../il•ltlo-"1'"'1.....~••/"""'"'""'"'"'•>.U.J"'>fli.11'Y 

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 
$599~ 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 
-=~ PACKARD 





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 
~ . ·~"".;. ,~~rt famous athletes. 

Ef{)XPRQ J1f\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 W~~ 
Open Database Connectivity 
(ODBC) technology; which will ~:;;~~:;~~~ 
allow you to access files from ~%'::~°!1::e::

' 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. 

r::S'r:s~;;fJa~':se 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 

i:J~~m~ EMPLOYEE OF THE MONTH 

I ·- His··· ~-:. - 1H :::.,-_ - -·· ·-·· · 
· H I ""'""II I ~ ~I 
- 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 a~ trademark ofUNIX Sys/em.s laborolories. 
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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, '""w~ · ··- . ' ' ~""" '~'""" """ 
~~.,,"!' ' ·.......... ~..n10 ',__ ~ond> J
ft J\Microso nccess ~::::'::-:.- .. ~;;::;:·,';. :::':.:~ 

can easily read ~;,°'" ~ !~~~-
and write all the ~:::· · ; ::;~~.~··- ..~ 

-·-·-­

major database '"'~"'~ ,........ '"'"~"". a.... 
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. 

MiclOsoft~ 

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 
&P=.:;1ice=----+::: ::::::::::~;::~~~1::: ::::: : :: ;l::~~~~~r :: : :::: :~~:~~~C:: 

Price 
Sales 

Extra sheets lf---'O~"'s="6'=':~A.--+ : :. :=:~~l~~:::· :·: ::~1~:~iF·: :: ~'.i~~]i ·:: 
availableJor Total Cost $1 6€0 ! t.1 ~o:::i r.21 '34' 

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

custom reports i=-P=•o=fit=s_ __.: : :::: :::::::EJ~§[:: :: ::: :n:: 8:1;:r:::::::::: fi]~ilC:: 
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 ra.~7Gj 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 ~,i:,~;;~tlog 
. ~ .- , 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 col­m 


~ ~g:CA-Compete! 
MICROSOFT® 

'---='-------' 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 andLotus®1-2-3 ~ Excel, dBase ~ 
Script Files so you can work 
with all of your current files. 

And with Windows' 
Dynamic 

Now just Data ~~~~~~1f~k 
(~";;;!~~ 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. 14'~:~ 
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. 

Circle 91 on Inquiry Card . 
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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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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 



I 

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: 
Hardwar~: 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 s~ariidard 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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NANOBYTESPowerPC 601: Ahead of Schedule 

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 al~ 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® 
Action! ~· Authorware®Starni 
and Tempra"' from Mathematica, 
presentation tools for DOS and 
Windows. Sherlock Holmes, 

~I~-~~ 
~· -

~~.t'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 . 
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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 ~::, ~u~~d~~ec~:i~r~! 1 Iprints many 600 dpi graphics at text and graphics. -............: . -· 

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

no jagged edges. -· 

,.,. , 
so ~...•• ·.' , 0 .
5. .,_, . • ts~ 

:; 
4ll ,. 2o.j 

35--" - 25 Y. 
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With2MBofmemory thanksto '---------=:...__: _ 

Is leaps and bounds 
ahead Of the other 
laserprinters.ournegeneration provtd~
superioroutputwttti 
600 dpl, ResotutiOl)f 
Enhancemen,t:f;:h·
notogyand~ne 
toner. It alsp:~
standard With 

___; 
II 

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 to~erma 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 Microsoft~ 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 ~ ,_ ~ 

~e~J~;ts~~!~r:t ~· -~:9"''~~-,~-·- . 
the output looks.** '· -

Ifitisn'taLaserJe ~~ 
it's only a laser printe~ 

"' 
F//fl9 HEWLETT 
~~ PACKARD 

'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 yuurto~1clHone 
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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NANOBYTES 

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 . 

_l·-·. l .._!.__J 



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

Eiiiiiiiiiiiiiiiiiiimmiiiiiiiiiiiiiiiiil:E royalty-free with the run­

~ 
idget

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 •"...'...::...... ~~TE 

wr,.,":~!'Ro 1 , 1!n!,==•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 ~nother day trying (AOMPUTER® 
to figure out ~1sual BASIC. . . .rlSSOCIATES 
Leave that for your competition. Softwor~uperiorbydesign. 

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 ~NetWare 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
croso~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 ~he 
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 resolutions 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 cal l a 
symbolic machine, to show NEC is a lead­
er in thi s 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 sufficiently 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 esca lating 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 archi tecture can offer. 
"The NEC 9800 is not sufficient to run 
Windows," said Ishizuka. "The 110 bus 
structure is very inefficient. " 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 llowing a 25 percent de­
val uation of sterling against the U.S. dol­
lar and even greater instability against the 
German cl eutsche 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 
cu rrencies have not suffered as badly. 
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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 expens ive. 
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 



NEW BREED 




486SX/3 3-$1 999 

This Hyundai 486SX-33 can out-muscle those barnyard bovines of cow country. But you be the judge. 

Our 32 Megapixel "Longhorn" Local Bus?... or a I Megapixel moo cow? Our "faster-than-a-blink" Windows 
accelerator video processing tied to the speed of your 486 CPU? ... or an old-fashioned bottleneck? Our IMB VRAM 
controller producing I 024 x 768 ultra-high, non-interlaced resolution? ... or their tired cow VGA? Clearly, the prize 
goes to the Hyundai New Breed. 

Compare our standard I28KB ofzero-wait state cache 
with non-cached cows. And don't forget, the Hyundai 

Hyundai 4335you'll need for your higher-speed 486 CPU. 

Want to talk add-ins? We test our 486 systems with literally hundreds of industry-standard cards and software 
applications. We test software compatibility on Novell (we're fully certified and a Novell Alliance Program mem­
ber), Banyan Vines, OS/2 2.0, LAN Manager, and SCO UNIX, plus hundreds of programs running under Windows 

and MS DOS. 

Trouble on the data frontier? Relax. The Hyundai 433S is loaded. A beefy 
I 70MB superfast hard disk, two floppy drives, five external/two 

\ .internal drive bays, and seven expansion slots mean you won't go 
hungry for performance. And dressed up with our 14" flicker-

free, non-interlaced, color display, the New Breed 433S is the new 
king of PC country. 

FOR DIRECT SALES•t)lYU ND A I 
PCs designed and built in America 1-800-933-3445 

433S flexes its pro­
cessing muscle up to 
256KB of cache 
expansion. This sys­
tem runs at the head 
of the stampede! 

And we don't just 
drive the Hyundai 
stampede, we over­
drive it! Double 
your speed by sim­
ply snapping in the 
Intel Overdrive'" 
Processor. And our 
advanced "warp­
speed" L2 cache and 
"Longhorn" Local 
Bus graphics engine 
give your upgraded 
system the 32-bit 
video and fast SRAM 

Hyundai 433S 
• 33MHz 486SX w/ 8KB integrated cache 
• 32-bit VESA local bus UVGA graphics 

w/I MB VRAM 
• I28KB "warpspeed" write-back 20ns 

SRAM L2 cache (expandable to 256K8) 
• Upgradable to 486DX power via Intel 

"Overdrive" socket 
• 4MB system memory expandable to 

64MB on system board 
• I70MB I9ms IDE HDD, 32KB disk buffer 
• 	l.44MB 3-1/2" and l.2MB 5-1/4" FDDs, 

(2 .88MB-ready FDD interface) 
• 	14" non-interlaced, ultra-high resolution, 

.28 dot pitch, 72Hz refresh rate, flicker­
free, color display w/ I024 x 7 68 resolu ­
tion, tilt and swivel base 

• 2S/I P, integrated Pl/2 mouse port 
• 5 external drive bays, 2 internal 
• 7 expansion slots, including I VEIA local 

bus slot 
• 200 watt power supply 
• I 0 I keyboard, 2 button mouse 
• Built-in virus protection, front keylock, 

2 level password 
• Ml DOS 5.0 and MS Windows 3.1 

· ~ ;· 
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, ~ . · 



AND PUT 

THE OLD 


BREED 

OUT TO 


PASTURE • 

Every cow has its day. But it's time to put that milker out to pasture 

and make way for the Hyundai 486 stampede. It's time to Do Something 

New Breed ®. 

Say goodbye to "cow-shed" engineering and mother-board-of-the­

month manufacturing. At Hyundai, we're doing US-based, end-to-end, 
value engineering and manufaauring. That means benchmark-blasting power 

from the new Hyundai family of 486 Systems. 

And with up to 32 Winmarks of Windows processing power~ Hyundai 's 

bulletproof, 32-bit 486 Systems are designed and engineered for your high­

throughput applications. For instance, Local Bus Graphics are standard on 

every system, from our entry-level computers up through our top-of-the­

line desktops. You'll tear through Windows with our razor-sharp, 32-bit 

processing. Plus, up to 32 Megapixels of mind-bending GUI acceleration is 
standard with every New Breed 486 from Hyundai. And here's more New 

Breed value engineering. Our expandable,"warpspeed" L2 cache architec­
ture is standard on every Hyundai 486 system. 

Made-in-America engineering excellence is coming through the gates 

with the backing of a global high-tech leader. Now Do Something New 

Breed. And turn the page.... 

••NYUNDAI 

PCs designed and built in America 



486 STAMPEDE 


That thunder you hear on the PC prairie is the New Breed Hyundai 486 stampede. The hardest­
charging, price-lean, MIPS-mean herd of computers you'll ever· see. We'r·e bringing everything from 
powerful 66MHz 486DX2 machines to Overdrive-Upgradable 486SX-25 computers. And with our 
SOM Hz 486DX2 desktop PC and 486DX-33 blasters, you can handle today's demanding applications. 

Do something "Longhorn" Local Bus. 
WINMARKS 

That flash you see on the graphics horizon is the image of our Windows
40 processing power triggering the Hyundai 486 stampede. 

Your 486 processor was meant to run today's applications. So why rein 

30 	 in all that power? That out-to-pasture, 16-bit VGA card can only deliver 
2 Megapixels at best. That's alr·eady dated technology. Let her· r·ip with 
32-no-blink-bits of "Longhorn" Local Bus video acceleration. And with 20 	 up to 32 Megapixels standard, believe it, you'll see an incredible difference 
in Windows performance. 

10 	 Do something thunderbolt. 

Lightning-fast "warpspeed" L2 
caching is another max-performance 

Standard HYUNDAI featur·e that's designed into every 
VGA Local Bus 

Hyundai 486. Thunderbolt write­
back operations blast your DOS, Windows, or OS/2 data into a 
box canyon of ultra-fast SRAM. Start out with I 28KB standar·d 
(more than the cow computers), then expand to 256KB to 
handle today's big applications. Cache hit for cache hit, the 
Hyundai 486 Family, with I 28KB standard caching, delivers twice the MIPS of non-cached cows. 

Do something upgradable. 

The Hyundai 486 New Breed Family is designed in Silicon Valley, U.S.A., to out-perform the herd. 

All of our systems are CPU-upgradable through a single chip via a ZIF or Overdrive socket, so the New 
Breed lets you double your speed. We won't let tomorrow's 32-bit operating systems blast a hole in 
your productivity. Just upgrade your Hyundai 486 to any higher-speed Intel 486 CPU in the future . 





POWERFUL 

$1799 Hyundai 

425S 
• 25HHz Intel 4B6SX w/BKB integrated cache 
• Jl-bit VESA Local Bus UVGA graphics w/I MB VRAH 
• I2BKB "warpspeed" write-back 20ns SRAH L2 


cache (expandable to 256KB) 

• Upgradable to 4B6DX power via Intel Overdrive '" 
• 4HB system memory expandable to 64HB on board 
• BOMB I7ms IDE HDD. JlKB disk buffer 
• 1.44HB l-1/l" and l.lHB 5-1/4" FDDs 

$2369 Hyundai
4330 

• JJHHz Intel 4B6DX w/BKB integrated cache 
• ll-bit VESA Local Bus UVGA graphics w/IHB VRAH 
• I2BKB "warpspeed" write-back 20ns SRAH Ll 


cache (expandable to 256KB) 

• Processor upgradable via ZIF socket 
• 4HB system memory expandable to 64HB on board 
• 200HB I2ms IDE HDD, 256KB disk buffer 


l.44HB ]-Ill" and l.lHB 5-1/4" FDDs 

• 14" non-interlaced, ultra-high resolution, .2B dot 

$2599 Hyundai
45002 

• 50HHz Intel 4B6DX2 w/BKB integrated cache 
• 32-bit VESA Local Bus UVGA graphics w/IHB VRAH 
• I2BKB "warpspeed" write-back 20ns SRAH L2 

cache (expandable to 256KB) 
• Processor upgradable via ZIF socket 
• BHB system memory expandable to 64HB onboard 
• 200HB I2ms IDE HOD, 256KB disk buffer 
• l.44HB l-1/2" and l.2HB 5-1/4" FDDs 

$2995 Hyundai
46602 

• 66HHz Intel 4B6DX2 w/BKB integrated cache 
• ll-bit VESA Local Bus UVGA graphics w/I MB VRAH 
• IlBKB "warpspeed" write-back 20ns SRAH Ll cache 

(expandable to l56KB) 
• Processor upgradable via ZIF socket 
• BHB system memory expandable to 64HB on board 
• J60HB I2ms IDE HOD, 256KB disk buffer 


l.44HB J-1/l" and l.lHB 5-1/4" FDDs 

• 14" non-interlaced, ultra-high resolution, .2B dot 

14" non-interlaced, ultra-high resolution, .2B dot 
pitch, JlHz refresh rate, flicker-free, color display 
w/1024 x 76B resolution, tilt-and-swivel base 

• 2S/ IP. integrated PS/l mouse port 
• 5 external drive bays, 2 internal 
• 7 slots incl. I VESA Local Bus slot 
• 200 watt power supply 
• IOI keyboard, 2-button mouse 
• Built-in virus protection. front key lock, 

2 level password 
• HS DOS 5.0 and HS Windows l .I 
• Other hard drive, video, memory. and monitor 

options available 

pitch, JlHz refresh rate, flicker-free, color display 

w/1024 x 76B resolution, tilt-and-swivel base 


• 25/ IP, integrated P5/l mouse port 
• 5 external drive bays, 2 internal 
• 7 slots incl. I VE5A Local Bus slot 
• 200 watt power supply 
• IOI keyboard, 2-button mouse 
• Built-in virus protection, front key lock, 2 level password 
• HS DOS 5.0 and HS Windows J. I 
• Available in floor-standing server model as 4JJDT, 

call for price 
• Other hard drive, video, memory. and monitor 

options available 

14" non-interlaced, ultra-high resolution, .2B dot 
pitch, 72Hz refresh rate, flicker-free, color display 
w/1024 x 76B resolution, tilt-and-swivel base 

• 2S/ IP, integrated Piil mouse po~ 
• 5 external drive bays. 2 internal 
• 7 slots incl. I VESA Local Bus slot 
• 200 watt power supply 
• I 0 I keyboard, l-button mouse 
• Built-in virus protection, front key lock, l level password 
• HS DOS 5.0 and HS Windows J. I 
• Other hard drive, video, memory. and 

monitor options available 

pitch, JlHz refresh rate, flicker-free, color display 

w/1024 x 76B resolution, tilt-and-swivel base 


• lS/ IP. integrated Piil mouse po~ 
• 5 external drive bays. l internal 
• 7 slots incl. I VESA Local Bus slot 
• 200 watt power supply 
• I 0 I keyboard, l button mouse 
• Built-in virus protection, front key lock, l level password 
• HS DOS 5.0 and HS Windows J. I 
• Available in floor-standing model with ISA 

architecture as 466DlT, call for price 
• Other hard drive, video, memory, and 

monitor options available 

DO SOMETHING SMART. CALL HYUNDAI DIRECT SALES. 

BYT-102••lrl Y U N D I\ I 1-800-933-3445 
PCs designed and built in America 

166 Baypointe Pkwy. San Jose, CA 95134 Hours: 6AM-SPM PST M-F 
We accept MasterCard. Visa. money orders. certified checks (allow I 0 days for processing), CODs, approved company and institutional purchase orders, and wire transfers .. AU return items must 
be accompanied by a return merch<1ndise authorization (RMA) number. Opened. defect-free software is non-refundable. Prices and product descriptions are subject to change without notice. 
Hyundai is not liable for damage due to omissions or typographical errors. All trademarks are the property of their respective companies. The Do Something logo is a trademark and Do Something 
New Breed is a registere d tradem<1rk of Hyundai. © 1992 Hyundai Electronics America . All rights reserved . 
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SOMETHING 

EXTRA 
We'll give you more than you bargained for. When you go with the 486 

stampede, from our 425SP to our powerhouse 

I 

I i • ·---}--­ -+-·­' ;; I 

466D2TE, we give you exclusive /ow prices on 
so~ware. Our size and reputation allow us to 
forge alliances with all the major players in the 
industry, which means we can bring you soft­
ware specials from firms like Microsoft, Borland, 
Lotus, and Symantec. 

Do something safe. 

The PC range war can shake everybody's confi­
dence. Except ours. We're a $50 billion global 
company, which means we have the resources 
to guarantee outstanding service and sup­
port. When you buy New Breed technology, 
you get New Breed service from a world­
wide leader. 

In addition to our service and support, we 
have a TQC (Total Quality Care) program that makes us the double-safe buy. 
Our 18-month warranty on all systems is a soft ride in the saddle. 

The bottom line is your satisfaction. Buy the Hyundai 486 stampede, and 
you get more than New Breed technology. You get New Breed Service that 
leaves that old breed behind. 

II NEW BREED SERVICE AND SUPPORT II 
• One-year, next-business-day, on-site service 
with all direct orders, followed by 6-month, 
ship-in warranty on parts and labor. 
• 30-day, no-risk, money-back guarantee 
on anything you buy direct from Hyundai. 

• 48-hour turnaround on ship-in repairs. 
• Beginners Help Line: 800-933-9917. 
• Product spec fax: 800-723-4843. 24HRS.• 7 -days-a-week tech support: 

-24-hour lifetime tech support: 800-289-4986. --24-hour tech fax: 800-283-4986. 

-24-hour tech bulletin board: 800-955-5432. 
 7DAYS.-Tech support through CompuServe access. 

•t)l Y U ti D A I 
PCs designed and built in America 

FOR DIRECT SALES 1-800-933-3445 

Great deals on optional so~ware! 

Hyundai 46602TE 
New Breed Power Server 
• 66MHz 486DX2 CPU w/8KB integrated cache 
• I28KB high-speed L2 cache 
• 32-bit EISA architecture 
• BMB RAM standard (expandable to 32MB 

on system board and 96MB via memory 
expansion board) 

• 32-bit caching SCSI host adapter 
• 360MB I2ms SCSI HDD, 256KB disk buffer 
• l.44MB 3-112" and l.2MB 5-1 /4" FDDs 
• SVGA graphics card 
• 	14" interlaced, ultra-high resolution, flicker· 

free, color display with 1024 x 768 resolu­
tion , .28 dot pitch, 72MHz refresh rate 

• Seven 32-bit EISA slots, one ISA slot 
• 5 external and 2 internal drive bays 
• 300 watt power su pply 
• Built-in virus protection, front keylock, 

2 level password 
• I 0 I keyboard, 2 button mouse 
• Ml DOI 5.0 and Windows 3.1 



--

NOW 

r----------------------------,


Hey, do something pronto! Fax your standard (or targeted) system configuration to one of our System Specialists. I
I We'll spec it out and call you back with a system quote that beats the cows. Or anyone else! 

Fax your specs to 1-800-283-4986 
Your Name_______________________Title_________ 

Company_________________________________ 


Address__________________________________ 

City______________________State________Zip___ 


Phone( FAX( 

Number of PCs in your current site____Brands you have standardized on____________ 

Other brands you are considering__________________________ 


Number of PCs installed 486____ 386 ___ 386SX___ 286____ 


Tell us about your targeted system configuration 


CPU Type 0 486 0 486SX 0 386DX 0 386SX 0 Notebook 

Architecture 0 ISA 0 EISA 


Memory MB installed Cache Memory 0 128 KB 0 256KB 


Floppies 0 1.44MB 3-1/2" 0 1.2MB 5-1/4" 


Hard Disks (IDE) 0 100MB 0 120MB 0 200MB 0 250MB 0 330MB 0 500MB 

(SCSI) 3.5" 0 360MB 0 540MB 01.2GB 


5.25" 0 330MB 0 760MB 0 1.6GB 0 2.0GB 
OTape_MB 0 Sound Card 0 Other 0 Fax/Modem 0 CD-ROM 

Call for more options! Number of PCs you intend to order:_______ 
Other special need s:______________________________ 

Hyundai's recommendation and quote. Based on your input, here's what we recommend:_________ 

And here's our price:______________________________ 


If we don't beat your other quotes. call us. 


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

Call Hyundai Direct at 1-800-933-3445 

·~ YU II DAI 

For the dealer nearest you call 1-800-288-4986 

MICROSOFT. 
WINDOWS. 
READY-TO-RUN 

s 
nformation r 

I ~ 
• ~I ELECTRON ICS 

.. 
•••••••••elecom ••• 

~ 
NOVELL. 
Novell Labs 

Certification A lliance 
for File Server 
Manufacturers 

Headquarters: San 136-1, Ami-Ri, Bubal-Myun, lchon-Kun, Kyungki-Do, Korea. Tel: (02) 741-0661/4. TLX: K23955/7. HDETN FAX: (02) 741-0737 

Worldwide PC Operations: 166 Baypointe Parkway San Jose, CA 95134 (408) 473-9200 




REPORT FROM HONG KONG 


ANDREW REINHARDT 

THE GUANGDONG 

GATEWAY 


H
ONG KONG- When outsiders contemplate the 
Asian computer industry, lhey usually think first 
of Japan. Many a lso know about the huge suc­
cess o f Taiwan and Singapore, whi ch have es­
tabli shed themselves as e lectroni cs manu fac­

turin g powerh ouses, and so me a re awa re o f Korea's 
struggle to capitalize on its success in semiconductors. But 
fo r most people, Hong Kong does not spring readil y to 
mind . 

The reason is simple: The computer industry here is rel­
ati vely small and nearl y invisible , especiall y to Ameri­
cans. The bulk of the territo ry's computer industry con­
sists o f O EM manufacture rs o f mothe rboards, fl oppy 
dri ves, add-in cards, and clones. Most o f the compani es 
are sma ll -some have 20 o r fewer e mployees-and 
with the notable exception of an AST fac ility, there are 
few local manufacturing plants operated by fo reign multi­
nationals . 

As personal computers become more commodi tized 
and buyers more pri ce-sensiti ve, however, Hong Kong's 
role could greatly expand. The territory's trump card is its 
close re lati onship with mainland China, whi ch offers a 
nearly inexhaustible supply of inex pensive and re li able 
labor. (Economic prosperity has come so fast to Taiwan 
and Singapore that labor costs there are already too hi gh 
fo r dime-a-dozen products like serial 1/0 or VGA boards.) 
Strong ties to China also promise another potential pay­
off: Hong Kong vendors look across the border and see 
a mouth- watering market of 1.2 billion consumers. 

The Fastest Tiger 
Ruled since 1898 by the British, Hong Kong has long 
been an international center fo r trade and commerce. It is 
one of the " Four Tigers"-four nations in east Asia (the 
oth ers are Singapore , Ta iwan, and South Korea) that 
have ex peri enced mass ive economic growth in the last 
two decades. Hong Kong leads the pack, with a per-capi­
ta GN P of more th an $ 10,000 and s usta ined annu al 
growth rates o f more than 8 percent throughout the 1980s. 
Boosters credit the growth in part to Hong Kong' s laissez­
faire economi c policy, which has encouraged a business 
culture o f entrepreneurship and opportuni sm. 

It is hard to pi cture what will happen to Hong Kong 
when it return s to Chinese stewardship on Jul y I, 1997. 
Under an agreement signed in 1985 between the Briti sh 
and Chinese gove rnments, Hong Kong will remain a 
"special admini strati ve region" of China for at least 50 
years, which means, in theory, that it will be all owed to 
maintain a capitali st economy with littl e Chinese inter-

ILLUSTRATION: HONG KONG TOURIST ASSOCIATION © 1993 

vention. Still , anxi ety about 1997 led to a " brain drain" 

from Hong Kong in the late 1980s: An estimated 260,000 

people and perh aps tens of billions o f do ll ars fl ed the 

country to Canada, Australi a, Singapore, and the U.S. 

The situation has stabilized since then, however, as many 

former res idents-foreign passports safe ly secured-

are now returning here to con­

duct business. As 1997 approaches, 


Aside from the worry about 
the long-term future of Hong Hong Kong hopes to 
Kong, the factor that has most profit fnilm China's huge 
affected the colony' s role in the 
personal computer industry is labor ·f~ ! ce-and its 
gove rnm e nt ac ti o n, o r lac k 
thereof. With its policy of " pos- vast potential market 
itive nonintervention," the gov­
ernment eschewed the public ly 
sponsored industry parks and 
technology consortia that have 
prope ll ed Ta iwan and S inga­
pore to prominence, preferring 
to let market fo rces run the ir 
course . Thi s has meant that 
more start-ups were launched 
in Taiwan and more forei gn 
businesses moved production 
to Singapore . Says one busi­
ne ss man , "Singapore rea lly 
puts out th e red carpe t fo r 
people. They even have chauf­
feured limos pick up executives 
at the airport." 

Hong Kong offers instead a 
rough-and-tumble brand of cap­
italism, backed by ready access 
to capital and exce llent com­
munications and transportation 
infrastructures. Thi s recipe has 
attracted fin ance , marketing , 
and di stributi on companies, and Hong Kong houses the 
regional offi ces o f many Fortune 500 companies, in­
cluding DEC, Hewlett-Packard, and Microsoft. These 
tend to be front-o ffi ce, not manufacturing, operations. 

The trend now gathering steam here is to fos ter a front­
end/back-end business model that combines Hong Kong 's 
world-class connections, technical skill s, and business 
savvy with low-cost Chinese labor. Businesspeople here 
believe thi s duality may someday allow Hong Kong to 
surpass other " ti gers" in the computer business. 

co11ti1111ed 
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REPORT FROM HONG KONG 


The Ties That Bind 
The front-end/back-end model isn ' t unique 
to Hong Kong. As labor costs have risen 
in Singapore, for example, manufacturers 
there have increasingly turned to poorer 
countries like Thailand and Malaysia for 
assembly and testing . What sets Hong 
Kong apart is that the division between it 
and China is only a politi ca l boundary , 
just one hour by train from downtown. 
The people on e ither side of the border 
speak the same dialect (Cantonese) and 
share a common heritage, and th ey are 
quickly moving toward econom ic inte­
gration, as well as eventual political union. 

By comparison, when Singaporans go 
offshore to seek less expensive labor, they 
must contend with air travel, different lan­
guages, and shipping logistics. For the Tai­
wanese, the situation is even worse: Tai­
wan uses the Mandarin dialect and is 
several hours by air from southern China, 
and Taiwanese law prevents businesses 
from owning plants in China. 

Thus, people here believe that their c ity 
could become the gateway to one of the 
world's great electronics manufacturing 
centers . To back up their beliefs, they are 
investing millions of 9ollars in Chinese 
plants in the neighboring province of 
Guangdong. Most of this investment is in 
the Shenzhen Economic Zone, just across 
the border from Hong Kong. Millions of 
Chinese workers are employed there in 
plants that have sprung up over the last I 0 
years. 

One firm typifying the dual model is 
CIM Systems, founded in 1984 by its pres­
ident, Peter Yim. CIM Systems has facil­
ities in Hong Kong, Shenzhen, and Fre­
mont, California. "The Hong Kong plant 
offers fast turnaround and responsiveness 
for high-margin products, while the Chi­
nese facility does higher-volume, lower­
cost items," says Yim. Among the products 
manufactured in China are desktop and 
laptop motherboards, fax modems, power 
supplies, and video-game assemblies. 

Yim says his goal is to "combine the 
best of both worlds." To an increasing de­
gree, that includes shifting engineering 
tasks to China, where, he says, there are 
"very talented people lacking only in ex­
perience of doing the job." CIM Systems 
has opened a "software factory" in Shek­
ou, China, to reduce software development 
costs. As with hardware projects, the work 
is split up: Engineers in Hong Kong de­
sign and specify projects, while program­
mers in Shekou write and test code. "The 
programming capabilities of Asia, espe­
cially China, should not be overlooked," 
Yim says. 

Ergo System, a maker of floppy drives, 
motherboards, and clones, has embraced 
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a similar strategy. The company employs 
500 manufacturing workers in China and 
is establi shing an R&D center there. Ac­
cording to mark et ing manager Connie 
Ang , land costs in China are 10 to 100 
times lower than in Hong Kong, and labor 
is eas ier to find . "We think manufacturing 
in China gives us a competi tive edge," she 
says. " There is some loss of fl ex ibility , 
some occasional problems in transporta­
tion , but the cost sav ings outweigh thi s by 
a long shot. " 

Ang and other Hong Kong managers 
argue that the stability of the Chinese work 
force is a strong draw. According to Dr. 
James Fok, a program director at the Hong 
Kong Productivity Council, "We pay them 
higher wages than they' re used to, so we 
can obtain the best people and keep them 

china uses 

incentives to lure 

investment deeper 

into the mainland. 

for a longer time." Nobody seems to dwell 
on the irony of laborers from a "worker's 
state" c lamber ing for employment with 
capitalist enterprises, nor do they exhibit 
any concern about possibly exploiting Chi­
nese labor. Says Wilson Chan, a marketing 
exec utive for Juko Electronics, a maker 
of motherboards and palmtops: "Getting 
a job with Juko makes th em fee l very 
lucky, and they will fi ght to stay." 

The Glittering Prize 
Under the complex rules established by 
the Chinese government, foreign compa­
nies can bring parts into the Shenzhen free­
trade zone and ship out finished goods 
with no import or export duties. Products 
made there, however, cannot be sold into 
China except with tariffs of 100 percent 
to 200 percent. A second region, farther 
north in the Guangdong province, offers 
different rules : Some duties must be paid, 
but finished goods can be sold in China 
with no tariffs. Juko Electronics , for ex­
ample, has an 800-employee plant in the 
Suwa Scientific Park 2 hours north of 
Hong Kong, from which it is allowed to 
sell 30 percent of its output to Chinese 
customers. 

China can use incentives like this to lure 
investment deeper into the mainland, be­
cause every Hong Kong company 's ulti­
mate dream is to get a chunk of the virtu­
ally untapped Chinese market. Although 
China now lacks the means to purchase 
much computer technology, most people 
expect thi s si tuation to change dramati­
cal ly. Peter Yim predicts that Shenzhen's 
economy will catch up to Hong Kong ' s in 
I 0 years. Only I 0 years after the Shen­
zhen Economic Zone was establi shed, its 
economy is already half the size of Hong 
Kong's, according to Yim. 

The opportunity to se l 1 products in 
China is especia ll y attractive to Hong 
Kong companies because their late entry 
into the computer business cost them the 
chance to compete in the U.S. market. 
Most Hong Kong manufacturers sell large­
1 y in Europe, where smaller, more frag­
mented markets and generally higher 
prices have allowed them to get a foot in 
the door. "We decided to concentrate on 
Europe a few years ago," says Connie Ang. 
" It was too hard to tack le the Taiwanese 
makers in the U.S." 

The late start has a lso caused many 
Hong Kong companies to forfeit the es­
tablished desktop sector in favor of emerg­
ing product areas. Thus, interest in imag­
ing, multimedia, and hand-held systems 
is hi gh. Perhaps the best-known Hong 
Kon g brand name is Bondwell , a maker 
of laptops and notebooks. Another com­
pany, Ever-Success Computer, has devel­
oped a hybrid fax machine and 386SX 
computer that attaches to a TY set and 
sell s for $ 1150. Others are aiming to de­
1 iver I-pound systems based on Chips & 
Technologies' PC/Chip, which has been 
well received here. The focus on hand­
held systems meshes well with efforts to 
sell into China: Dr. Fok predicts that Chi­
na may leapfrog over dated technologies 
such as wired telephones mid desktop com­
puters directly into cellu lar phones and 
portable systems. 

The common thread in Hong Kong's 
computer business is relentless energy tem­
pered with pragmatism. While some wor­
ry that China's takeover of Hong Kong 
will indelibly alter the territory's free­
wheeling economy, almost everyone is 
forging ahead with ambitious expansion 
plans. " We don 't know what will happen 
politically, but we ' re sure we'll be able to 
manufacture and distribute our products 
the same as before," says William Yuen, a 
sales manager at Bondwell. " We see China 
as a great growth opportunity." • 

Andrew Reinhardt is BYTE' s West Coast 
bureau chief You can reach him on B!X as 
"areinhardt. " 



Get the inside story behind the Microsoft®next 
generation operating system! This breakthrough 
book is the authoritative guide to the philosophy, 
the architecture, and the design of Microsoft's 
powerful 32-bit operating system. 

Inside Windows NT "'reads like a wide-ranging, 
in-depth discussion with the Wmdows NT devel­
opers. It begins with a description of the system and 
adiscussion of its design goals, then covers each 
component of the system, and closes with impor­
tant information on Microsoft's operating system 

strategy and the future ofWmdows NT. 
Whether you are programming for Wmdows 

NT or making decisions about how to proceed into 
the future of personal computing, Inside Windows 
NT is an essential resource. 

Wherever books and software are sold, $24.95. 

MicmsoftPress 

Accessing the Source 

To order direct, call 1-800-MSPRESS. Refer to ad ABY 

Microsoft Press, One Microsoft Way, Redmond, WA 98052-6399. In Canada, cal! Macmil!an Canada. 416-293-8141. 


Microsoft is a rt'gisrered trademark mu/ \Vi11do\\'.\' NT is a trodt' mark of Microsoft Corporation. 
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Ctrl+C 
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Lanauaae: iTClJM F / /13ff 

Di1 CC:: IB~ICSet/2 lro'ed-P\lL a 

S Fil Language: IBM C Set/2 

S Directory: F:\IBMC\WKFRAME\PMLINES 
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PMLINES.C 
PMLINES.DEP 
PMLINES.DLG 
PMLINES.H 
PMLINES.ICO 

MLINES.MAK 
PMLINES.obj 
PMLINES.PRJ 
PMLINES.RC 

Switch list He 

<Make - IBM C SeU2 project ­
<Make - IBM CSeU2 project ­
Ubrary Utility started at 5-6-19 
<Source Link> started a 5-6-1 

. main 
· _setuparg 
l 

Group Defs 

DGROUP 
FLAT 
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INES> started at 5-6-1992 19:48 
INES> ended tc = 0 re= Oat 5-6-1992 
:52 
1:42 

-

alize 
:tteMsgQue 
1isterClass 

Seg Defs 

CODE32 DWORD USE32 p1 
DATA32 DWORD USE32 Pl 
CONST32 DWORD USE32 I 

To a software 
developer, this is what 
heaven looks lil(e. 

Most people wouldn't know what to make of a screen like 
this. But developers like you know a screen like this can 
help make all kinds of applications. With OS/2® 2.0, you 
can develop the DOS, Windows~" OS/2 and host-based 
apps end users need. And you can do it faster and easier 
than ever before. Because OS/2 2.0 can make the most 
of your 386 or 486 processor. 

Now you can edit in one window, compile in 
another, profile in a third and test in a fourth. Pre­
emptive multitasking makes everything run smoothly 
and responsively. And OS/2 Crash Protection'" helps 
shield running applications from each other, so if one 
goes down it won't affect the others. Instead of reboot­
ing, you just restart the affected app and continue. 
And since OS/2 2.0 is a 32-bit operating system, pro­
grams are easier to write and run faste1; too. Which all 
adds up to improved productivity and reduced develop­
ment cycle time. 

But maybe the best part is that for less than the cost 
of DOS and Windows, OS/2 gives you a whole lot more. 
And to keep your cycle rolling, a full range of services 
and support are available, like on-line help through 
OS/2 Support line, Bulletin Board and IBM Link. Or 
you can join the IBMOS2 and OS2DEV 
conferences on CompuServe~ where you 
can meet IBMers, users and developers 
who can find fast answers to your 
questions. For an IBM authorized dealer 
near you, or to order OS/2 2.0 from 
IBM, call I 800 3-IBM-OS2: 

• OS/2 Crash Protection helps shield applications.from each othe1: 
• The integrating platform ofchoice for DOS, Windows and OS/2. 
• Preemptive multitasking/or responsive, reliable execution. 
• 32-bit flat address space for productive programming. 
·A full range ofIBM services and support. 
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NEWS 

FIRST IMPRESSIONS 


Two Toshiba 

Systems to Go 


Toshiba stays on the 

cutting edge with a 

3.3-V 486 notebook 

and a promising 

pen-based system 

Based on a 3.3-V 
486SX processor, 
the T4500 
notebook series 
comes with an 
active-matrix 
color or 
monochrome 
display. The 
Dynapad TJOOX 
(see inset) is a 
capable 3-pound 
pen-based system. 
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Toshiba America Information Systems thinks 
that a lot of business users are in the market for 
a more powerful notebook. It also believes that 
a small er group of computer users with specif­
ic applications needs a pen-based system. Based 
on a look at preproduction versions of the T4500 
series notebooks and the Dynapad TI OOX , 
Toshiba should have hits in both categories. 

T4500: Beefed Up for Business 
According to Ron Smith, product mar­
keting manager for Toshiba, the T4500 
is targeted at business users. Considering 
what's included in the system, though, 
power users won ' t be di sappointed, es­
pec ia lly with the competitive pricing. 
Suggested retail prices are $2799 for the 

system with a monochrome di splay and 
$4399 for the system with an active-matJix 
color display. 

While you'll pay a hefty price for the 
T4SOOC with its color di splay , its 6 ~­
pound weight compares favorably to the 
monochrome version's 6 pounds, and its 
thickness increases only slightly from the 
11 }.; by 8~ by I Y, inches occupied by the 
monochrome vers ion. The monochrome 
display is 9i1 inches diagonally , with 640­
by 480-pixel resolution and 64 shades of 
gray. The color display is also 640 by 480 
pixels, but it has 256 simultaneous colors . 
It measures 8~ inches diagonall y. 

Aside from the major display and minor 
weight and thickness differences, the two 
units are identical. Both use a new 3.3­
volt 20-MHz Intel 486SX processor. Keith 
Comer, senior product planner, said that 
Intel asked Toshiba if it wanted a 3.3-V 
486SX. This processor fit in with Toshi­
ba's future plans, and the company de­
signed the T4500 with the new processor 
in mind , including use of 3.3-V RAM. 

Smith says that while Toshiba believes 
it 's the only company using the processor 
right now, Intel may make it avai lable to 
others. The 486SX includes 8 KB of in­
ternal cache memory. According to Toshi­
ba, the T4500's battery life will equal or 
surpass systems based on Intel' s new 3.3­
V 486SL (see the text box "A Higher End 
for Compaq Notebooks" on page 47). 

The T4500 includes a nifty LCD strip 
that replaces the usual set of LED status in­
dicators. Icons show battery capacity re­
maining; power-saving modes ; hard disk 
access; cursor, number, and Caps Lock 
modes; and other system operating con­
ditions. This is a nice, well-executed touch. 

Other standard system features are an 
80- or 120-MB hard drive, 4 MB of RAM 
(user-expandable to 20 MB using Toshi­
ba 's memory cards), a 1.44-MB floppy 
drive, an l 8-mm PCMCIA slot, and a 
snap-on (i.e., no-cord) Microsoft Ballpoint 
pointing device that clicks into a hot-shoe 
connector on the right side of the system. 
Smith acknowledges that this puts left­
handed users at a disadvantage, but Toshi­
ba will exchange the Ballpoint for a tra­
ditional mouse. 

Around back are connectors for simul­
taneous external video output (up to I 024 
by 768 pixels), serial and parallel expan­
sion, Toshiba's docking station, and an 
external keyboard and mouse. There is no 
coprocessor socket. A PCMCIA modem 
card that fits entirely inside the machine, 



I 

Ed Perratore 

NEWS 

FIRST IMPRESSIONS 

AHigher End for Compaq Notebooks 


C
ompaq understands that 
differentiation is the 
key to success in the 
burgeoning notebook 

market. But it's not ignoring 
another business axiom: 
Don ' t mess with success. 
Among features of its new 
LTE Lite 4/25C and 25E, the 
company managed to honor 
both rules while Jetting you 
choose between two options: 
lower power consumpfion 
and a brilliant monochrome 
display. 

Compaq introduced the 
notebooks on November 9, 
the same day Intel announced 
the 3.3-volt 486SL mic vo­
processor that runs the L TE 
Lite 4/25C, which ranks 
among the first notebooks 
available to use the \ow-pow­
er processor. The L TE Lite 
4/25C, however, owes its rat­
ed 2- to 3-hour battery life 
more to advanced power managemen 
than to its 25-MHz 3.3-V CPU. ln ad­
dition to existing L TE Lite features 
such as hibernation , advanced power 
management reduces the clock speed 
of the processor between keystrokes. 

Other features of the L TE Lite 4/25C 
will be familiar: an 8i{-inch, 256-color, 
active-matrix display (made by Sharp); 
4 MB of RAM standard; and a 120­
MB hard drive. Besides the processor 
and advanced power management, oth­
er new items are a whopping 209-MB 
hard drive option, 32-bit memory cards, 
and an LTE Lite option called Quick­
Connect ($79) , which plugs into the 
unit and replicates the ports for fast 
hookups to your desktop peripherals. 

There's one more notable option . 
The SpeedPaq 144 Modem, expected to 
sell at $649, is an internal fax modem 
that can interface using an optional ca-

The Compaq LTE Lite 4!25C (right) u.~es Intel 's new low­
power 486Si.J pro ·essor. The LTE Lite/25E.features an eye­
grabhing active-matri:.; display. 

ble to a Motorola or Nokia ce llular 
phone for 9600-bps wireless transmis­
sion. (For some other phones, you' II 
need to add a cellular interface box as 
well. ) Available for all L1_P ites using 
an enhanced option slot, the SpeedPaq 
will send data (other than faxes) at 
J4,400 bps. 

The "black-and-white" descriP,tion 
of the LTE Lite/25E' s brilliant Ultra­
View active-matrix, :;rF'f (thin- ilm 
transistor), 9~-inch display is a mis­
nomer. You get a light ' blue on black 
that is about as pleasing to the eye as 
you ' re likely to see in a monochrome 
display . Viewed unde~ a magnifying 
glass, the pixels betray no lfuzziness; 
you'11 never see a hin ~ of ghosting. 

The VGA display supports 6 lev­
el& o.(gray-64 if you descend to 320­
by 200-gixel resolution . ff you're run­
ning an external display, you can ger 

256 colors at VGA reso­
lurion or 16 colors at Su­
per VGA. Extended text 
is a lso new: The screen 
will display slightly taller 
characters to fi 11 the top 
and bottom of the screen. 

Other notable points of 
the 25-MHz 386SL-based 
unit are the same 64-KB 
cache found in existing 
LTE Lite/25C units (see 
"Compaq's Newest Note­
books," October 1992 
BYTB). 11he model num­
bers 84 and 1'20 represent 
hard dr ive capac iti es 
(DOS 5.0 and Windows 
3.1 are insralled on both 
the LTE Li te/25 E and 
4/25 8 ), RAM is 4 MB 
s tandard (with a maxi­
mum of 20 MB), and the 
typical duration of the 
nickel-metal-hydride bat­
tery is 3 hours . The prod­

uct weighs 6J/, gounds . 
In BY E's low-leve l benchmark 

tests, the preproduction L TE Lite/25E 
ranked more than a third faster than the 
Toshiba T2200SX on CPU perfor­
mance. Keep in mind, however, differ­
ing factors such as Toshiba ' s slower 
20tMHz 386SX processor and the 
386SL s internal cache. The 4/25C beta 
version scored only 80 percent as fast as 
the 48oSX-based Toshiba T4400SX in 
CPU tests, but video and disk tests 
pushea the Compaq well ahead. 

Compaq is doing all it can to keep 
its products up to date. In this flurry of 
new products, the next best thing after 
price is distinctive features . Compaq 
hopes to catch your eye on both counts. 

Ed Perratqre is a BYTE news editor 
hased i,n New York. He can be reached 
on BIX as "eperratore. " 
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Circle 77 on Inquiry Card 
(RESELLERS: 78). 

The New Mod e l 24511 DES data 
exchange system is printer sharing at 
its best. Now network workstations, 
file servers, graphic workstations, and 
PCs can off-load print jobs at the blaz­
in g rate of 60,000cps parallel or 
46,000cps serial. 

If you wa nt to eliminate the need 
for multiple laser printers without los­
ing productivity, off-load network 
print jobs faster, or increase your print­
ing throughput, the Model 24511 DES 
is for you. 

Contact a BayTech representative 
today for more information on the best 
printer sha ring solutions available. 

• 	Expn11dable fro111 4 lo 24 ports 

• 	Co111pntible wit/1 Windows® 

• 	Co mp11tcr-tv-co111p11ter 
co1111111111icnlio11 fo r file 
lrnnsfer or 111odein sharing 

• 	Up lo J6MB buffer 

• 	1 year wnrrn11ty 

Because Resources Should Be Shared 

Ba)'Tech 
Data Communications Producrs Division 


200 N. 2nd St .. P.O. Box 38 7. Bay St. Louis, MS 39520 


Fax: 60 1-467-4551 Phone: 60 1-467-8231 or toll-free 


800-523-2702 
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including the jacks, is in the works . 
The monochrome system comes stan­

dard with a nickel-cadmium battery pack 
that will give you more than 3 hours of 
typical use. The co lor system includes 
nickel-metal-hyclricle batteries that also 
provide at least 3 hours of life. 

Smith says that you can expect about 
20 percent and 38 percent speed improve­
ments, respectively, in Exce l and Word 
compared with a 25-MHz 386SL. Going to 
3.3 V also gets you about 40 minutes more 
operating time per charge. While I dicln ' t 
have time to fully discharge the battery 
pack, the BYTE benchmarks showed that 
the T4500's performance ranks it about 
where you'd expect: between a 33-MHz 
386 and a 25-MHz 486 desktop system. 

Dynapad TlOOX: Pen Progress 
Toshiba admits that pen-based computing 
is a vertical market. The technology, par­
ticularly the handwriting-recognition ca­
pability , just isn ' t ready for broad-based 
applications. There is, however, plenty of 
pen appeal for niche applications. 

The Dynapacl is built around a 3.3-V 
25-MHz 386SLV from AMD. Thi s sleek 
electronic tablet measures I 0% by 7 Yio by 
IX inches and weighs just over 3 pounds. 
Kyp Walls, the senior brand manager for 
Toshiba, says research suggests that 3 
pounds is the most a user wants to lug 
around all day . 

T he Dynapacl has a 40-MB hard drive 
(with 18-milliseconcl access), 4 MB of 
RAM (user-expandable lo 20 MB) , a 9~­
inch VGA (i .e., 16 gray scales) transre­
nective display, two PCMClA slots, and 
serial , parallel , PS/2 keyboard, and nappy 
drive connectors. Power comes via nickel­
metal-hydride batteries, w ith a nominal 
operating time of 2!-1 hours. Walls said that 
the batteries may last up to 7 hours if the 
system remains in the lowest power-com­
sumption mode. Rechm·ge time is Ii1 hours. 

You can order the Dynapad configured 
with either Windows for Pen Computing or 
PenPoint. The pen fits into a slot on one 
end of the enclosure and remains visible. 
Toshiba reports that while some pen-based 
systems store their pens out of view, this 
can lead to trouble if you don ' I notice that 
the pen isn't in its storage compartment. 

Walls says that many projected Dyna­
pacl owners wi ll use the system outdoors. 
The backlit transreflective screen lets you 
turn on backlighting when needed. In sun­
light, however, you can switch off the 
backlighting and still have a readable dis­
play. At night, you can use the backlight; 
during the clay , save the batteries and let 

the sun do some of the work. 
While handling the Dynapacl, I had 

some reservations about being able to hang 
on to the smooth, rounded-corner design . 
The rubberized-paint finish does provide a 
fini sh that can be gripped, though, and dif­
ferent cases (some water-resistant) should 
be avai lable soon. 

It 's difficult to get too excited about 
pen-based systems unless you have a spe­
cific use in mind . Toshiba believes that 
medical personnel , salespeople, neet work­
ers, and nonoffice workers everywhere are 
eager to move from paper to pen. Mean­
while, the promise of pen-based computing 
continues to intrigue us all, and the Dyna­
pacl is a great example of technology in 
progress. • 

Gene Smarte is a BYTE senior news editor 
/Jased in Los Angeles. He can be reached 
on BIX as "gsmarte ." 

THE FACTS 

T4500 

wi ~h 80-MB hard drive, $2799 

with 120-MB hard drive, $2999 


T4500C 

with 120-MB hard drive, $4399 


Dynapad TlOOX 

$3499 


Toshi ba America ln fornrn tion 

Systems, Inc. 

Computer Systems Di vision 

9740 Irv ine Blvd . 

Irvine, CA 927 18 

(800) 334-3445 
(7 14) 583-3000 

fax : (7 14) 587-6034 
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Compaq L TE Lite 4/25C 

Model 120, $4099 

Model 209, $4399 


Compaq L TE Lite/2SE 

Model 84, $2999 

Model 120, $3 199 


Compaq Computer Corp. 

20555 State Hwy. 249 

ijouston, TX 77070 

(800) 23 1-0900 
(7 13) 370-0670 

fax: (7 13) 374-1402 
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Our goal at NEC is the 
complttt inttgration 

ofcomputers and 
communications. The 

Si/en/writer Model 
95/x is just one of 
many innovative 

products that help us 
to realize this goal. 

For example. we not 
only developed the 

fi rst notebook com­
puter with a built-in 

phone and fax, we 
make satellite dishes 

capable ofsending 
data worldwide. 

No.ember 2~ . 1992 

nee upon a tirn c, a11 faxes 

loo lw cl tl1c same. Bad. But 

wiil1 tl1e Silcntwrilcr8 Moclel 

95f.x multifunction printer/ 

fu.x, not-l1i11g gl~ l s lost in tl1 c lrnnsmission . I1naginc 

PostScript '" bngu.1gc-quality fa>xos fTOm yo ur printer. It's 

no fairy tc11c . Now you Ciln send nnd receive.· documents in 

all their original glo ry. You'll sec bL•a utif.ul font s and 

graphics witl1 none o f tl1e dirt 

and glitcl1cs, tlw jagg ics and 

wonderful story into a tragedy. Why scncl. a fac si mile wl1011 

you ca n send an original? Get tbc NEC Silcntwritcr Model 

95fx multif·uncti o n printer/fax and live bappily ever after. 

=====~ ?ffd-===== 

I 

f 
ii 
I! 
0 

m:c S ilentw"l e• Model9~ 

Pri111n O/T~ >mr 
Sifrnl..,.'riltr Model 95 

·a . and're~eive faxes in either conventional 

or PostScript-language formats. 

The Silentwriter Model 95fx Printer/Fax 
1111 '< ,.OUCll. . 
K •• .a lllhcPostScriptprinier 
you' ll evcrnced.H Because+ is the way you want to go. NECPCIConrflUllrw. 

-Thr ldt'CJI IVind.M·s PC.~ 
Jun t /992 

To upgrade your existing Silentwriter Model 95 printer with fax capability (U.S. only), 

or for more information about the Silentwriter Model 95fx, call NEC at 1-800-325-5500. 
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CorelDRAW 3.0 

Look at all you can do with CorelDRAW 3.0! 

Make powerful 
presentations! 

C.Wtf~llOW'I 

COMPETITIVE 
UPGRADE OFFER! 
Limited time only. $249 
You can take advantage of this sensational 
otter if you own acompeting Windows/DOS 
product. Call Corel for details. 

gos'create 10 . 

\ 

\ 

1!16111! = """ V JohnSmllh 
So!esRopresenrot1ve 
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Touch up photos! 

• Create Effective Charts and Pictographs! 
Choose from dozens of preset templates or create your own. With 
over 14,000 clipart images available, you can add power to your 
message with exciting pictographs! 

• 	Type letters and Produce Dynamic Newsletters! 
With spellcheck and thesaurus, Corel DRAW is a convenient word 
processor. Incredible type control and many import/export filters let 
you add flair to your communication. 

• 	Create Inspirational Ads and Brochures! 
Easily combine photos, scanned images, text, and graphics. A 
dazzling array of colors are available with world standard color 
matching. 

• 	Design Impressive Corporate l.D.s! 
Create exciting logos using CorelDRAW's special effects: 3-D, 
blending, extrusion, and more! You can choose from over 250 
fonts. 

• 	Make Powerful Presentations! 
With CorelDRAW's import features, transition effects, hundreds of 
animation sequences, and professionally designed backgrounds, 
exciting presentations are at your fingertips! 

• Touch up Photos and Bitmap Images! 
Enhance your photos and bitmap images with impressive
paint and retouching capabilities. CorelDRAW has 24-bit 

color and Kodak Photo CD technology support! 


No wonder Core/DRAW is the world 's best selling graphics software! 

COREL ORI/WI 
1·800-836-DRAW 


CORELDRAW WORLD DESIGN CONTEST Corel DRAW is NETWORK READYand is 
OVER $1 000,000 IN PRIZES TO BE WON! MULTI PLATFORM for corporate standardization : 

Enter now and win valuable prizes in the monthly contests (from Sept.'92 to April '93).Call to get your FREE DEMO DISK and brochure! 	 Windows, OS/2, UNIX, CTOS. Soon available
Each monthly winner qualifiesas a finali st in the Annual Design Contest in May '93.Free 24-hour technical su pport. 	 for the MAC, and in 20 languages! 
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the unique benefits of release 4 .2 distance 
this release from its predecessors. Some 
of these benefits are real-time processes, UnixWare: dynamically loadab le kernel modules , 

New Hope for Unix? 

TOM YAGER 

Is Univel's UnixWare The coming together of Unix System Labs and 
Novell to form Univel resu lted in what may be 

enough to finally the PC Unix that can do real battle with the likes 
of Windows NT-UnixWare. Probably the 

bring Unix to the PC biggest bombshell to hit the Unix market in 

user's desktop? years, Unix Ware is Univel's hope for networked 
applications. 

I evaluated the beta release of the Unix Ware 
Application Server Edition on a Uniq 486/50 with 8 MB of memory and an AMI 
EISA SCSI caching hard drive controller. The entire software set is contained on a 
single CD-ROM, easing installation considerably. It required an overnight instal­
lation, however, to bring in a ll the modules . 

At least two potential audiences might be served by Unix Ware: traditional Unix 
users who are looking for better application compatibi lity and support, and those with 
demanding applications who seek a standards-based way to distribute the applica­
tions through a network. For the first group, UnixWare will feel familiar. System 
V release 4.2 inherits many of its traits from previous System V releases . Of course, 
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Unix Ware 's modular architecture provides growth.for networked applications. 

nearly uni versa l source code compatib il­
ity with other popular Unixes, and stan­
dardization of components. 

The second audience-those who aren' t 
" traditional" Unix users-is the one Uni­
vel seems most interested in reaching. In 
an effort to dispel the fears of those who 
view Unix as a user-hostile system, the in­
stallation of Unix Ware resu lts in a system 
that boots to a graphical log-in dialog box. 
Old-fashioned Unix types can make the 
graphics go away with a hot-key sequence, 
but that graph ical touch symbolizes what 
Univel is pinning its hopes on. 

The installation and the graphical inter­
face make this the eas iest PC Unix to 
get running . The installation is vast ly im­
proved by a collection of little things, such 
as the DOS FDISK-look-alike partition 
setup interface, the routine that reaches 
out and verifies the settings of your net­
work card, and the mouse installation that 
indicates whether you ' ve set it up right. 

The default interface for UnixWare is 
the X Window System, running under a 
desktop manager that provides a Mac-like 
metaphor of fo lders and icons. You can 
choose whether you prefer your desktop 
to look like Open Look or Motif, thanks to 
an X toolkit (i.e., programming interface) 
called MOOLIT. Other applications built 
using the MOOLIT tools can also take on 
either interface 's appearance and behav­
ior. MOOLIT is not a Motif-compatible 
programming interface, so you must trans­
late or rebuild existing Motif applications 
using third-party Motif libraries. 

It's Your Serve 
UnixWare 's Application Server Edition 
includes the facili ties required to set up a 
PC as an engine that shares fi les and runs 
programs remotely. DOS users running a 
Net Ware shell can run nongraphical Unix 
appli cations across the network through a 
Novell Virtual Terminal session. Other 
Unix Ware users, particularly Personal Edi­
tion users running the optional TCP/IP and 
NFS (Network File System) upgrade, wi ll 
get the most benefit from UnixWare 's 
distributed computing support. Through 
X, you can launch applications that run on 
the application server but present their in­
terfaces on your own desk. Under the cov­
ers, client/server applications can converse 
via a variety of protocols. 

continued 
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Perhaps the most notable triumph over 
Unix 's fabled unpleasantness is the wrap­
ping of NFS in an application that allows 
Unix Ware users running NFS to set up a 
controlled peer-to-peer LAN. The style of 
presentation is similar to that of the file­
sharing interface under the Macintosh 's 
System 7 .0. Even if you do not understand 
a thing about Unix or networking, you can 
attach to any NFS server and have the 
network link appear as a folder on your 
desktop. 

One thing that made me a little nervous 
was the struggle I had with the drivers for 
the graphics system. UnixWare's imple­
mentation of X uses dynamically loadable 
libraries, so configurations can be changed 
on the fly . The beta release defaults to the 
only "safe" VGA setting: 640 by 480 pix­
els and 16 colors. I tried to get a more am­
bitious display mode going, but, despite 
going through a pile of cards that seemed 
compatible with UnixWare, only an old 
Orchid ProDesigner card let me fire up a 

640- by 480-pixel , 256-color mode. This is 
a beta release, though , so driver problems 
are to be expected. 

Yes, But Is It Unix? 
Univel apparently chose to keep much of 
Unix's old feel. "Just users" can forget 
there 's Unix under there, though. And on 
features alone, Unix Ware is one hot num­
ber: networked fil e, mail , printer, and ap­
plication sharing; NetWare client connec­
tivity ; DOS compatibility; high-perfor­
mance multitasking and virtual memory; a 
network-capable windowing system with 
scalable Adobe Type Manager fonts; two 
levels of hypertext help-and these are 
just the highest of the high points. 

As with most operating system s, the 
chance that Unix Ware will succeed is gov­
erned less by its capabilities than by how 
effec tively Univel can coax developers 
onto the Unix Ware bandwagon. Unix Sys­
tem Labs was wise to bring Novell in . As 
a Unix fan and a user who expects every­

thing from his network, I think Unix Ware 
looks like just the ticket.• 

Tom Yager is director of BYTE's Multi­
media lab and author of Unix Program 
Development for the IBM PC (Addison­
Wesley, 1991 ). He can be reached on the 
Internet at tyager@bytepb.byte.com. 

THE FACTS 

UnixWare 
Personal Edition, 495 
Application Server Edition, $2495 
Software Development Kit, $995 

Univel 

2 180 Fortune Dr. 

San Jose, CA 95131 

(408) 473-8788 

fax : (408) 473-8774 
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technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memory. 

• All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with I 
similar compression achieved by the popular PKz1P software, however the format used by 
the compression routine is completely generic and not specific to the PKZIP file format. I I
• Application Controlled I/0 and memory alloca tion for extreme flexibility . •Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed . 

• Approximately 35K memory needed for Compression. 12K memory needed for Extraction. 
• Compatible with most popular Languages: C. C+ +, Pascal, Assembly. Basic. Clipper. Etc. I I
•Works with any 80x86 family CPU in real or protected mode. $295.00 
• No runtime royalties. I 

- - RUNNING OUT OF EXPENSIVE DISK SPACE? ­ -1
I PKz1P can help! PKz1P compresses your files to free up disk space and reduce modem 

transfer time. You can compress a single file or entire directory structures with a single I 
I command . Compressed files can be quickly returned to their normal size with PKurmP . 

Software developers can reduce the number of diskettes needed to distribute their product by I 
using PKz1P . Call for Distribution License information. 

The included PKz1P utility le ts you store 9025 N. Deerwood Dr.I I
compressed files as a single self-extracting Brown Deer, WI 53223 
.EXE files that automatically uncompresses (414) 354-8699 
when run. Only $47.00 · · · · ('!J Fax (414) 354-8559 ______________, 
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Turbo Pascal was the break­ But with Visual Bas ic, even a 
through product that estab­ nonprogrammer can bu ild a 

user interface and event frame­lished Borland International in 
1983. E ver since, it has re ­ work in minutes without any 
mained entrenched as the most code at all. 
popular midrange program ­ Although BPO and TPW in­
ming language on PCs-more clude Resource Workshop, a 

Mac intosh-style resource edi­powertul than BASIC, and sur­
tor, it 's poorly integrated, and passed only by C and C++ for 
you still have to wire the re­profess ional deve lopme nt. 

With the recent release of Tur­ sources into your code and 
bo Pascal 7 .0 and Borland manage your own event loop. 
Pascal with Objects 7.0, Bor­ To address this issue, Borland 
land hopes to retain its position is offerin g a $49.95 add-on 

call ed ProtoGen, which lets as programmers migrate from 
· you visually create a user in ­DOS to Windows. 

These new releases add nu­ terface and automatically gen­
merous enhancements and also erate Windows- ready Pascal 

Borland Revamps Its Pascal Lineup 

update Borland 's enti re Pascal 
line. TP 7 .0 is positioned as an entry-lev ­
e l language. It 's fo r programmers who 
want to wri te DOS applications in rea l 
mode (i.e., 8086/8088 compatibl e) and 
learn object-oriented programming. Next 
up the ladder is Turbo Pascal for Windows 
1.5, a Windows-only package that remains 
unchanged. 

BPO 7.0 is the high-end package for 
profess ionals who want to write object­
oriented code for either DOS or Windows. 
It was created by combining all that comes 
with TP 7.0 and TPW 1.5 and adding some 
add itional goodies as well. For example, 
BPO has a new DOS development envi­
ronment for writing large 80x86 protected­
mode applications using extended mem­
ory beyond 640 KB . Although TP has a 
command-line compiler that runs in pro­
tected mode, it targets real mode only. 

Another major new feature is that BPO 
lets you wri te DOS programs that can call 
routines in Windows DLLs- something 
not found in any other programm ing lan­
guage. On top of that, BPO makes it a snap 
to write your own DLLs. It takes only three 
more lines of code than declaring an in ­
ternal function or procedure, and two of 
those lines are Begin and End. 

Windows programmers will appreciate 
BPO's new printer objects, which reduce 
the amount of code you must write to print 
doc uments. The obj ect browser is im­
proved and can be accessed outside the 
debugger. A new utility, Turbo Profi ler, 
helps you analyze and optimize your code. 
Another utility, WinSight, is an improved 
version of the Windows message viewer in 
TPW. And if your program crashes on a fa­
tal e rror, a new postmortem debugg ing 
tool called WinSpector will find out why . 
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Other new features that are common to 
both TP and BPO will please DOS and 
Windows programmers. For example, the 
compiler's capacity has been quadrupled to 
more than 4 million lines of code in fil es 
as large as 25 MB. New optimizations pro­
duce fas ter-running code, espec ia ll y on 
386 mac hines, because the run-time li ­
brary automatically uses the 386's 32-bit 
instructions for long-integer math. 

According to Borl and, all text-fil e I/0 
routines-including Read, Write, Read­
Ln, and Write Ln operations with all data 
types-are 30 percent to I 00 percent faster. 
To info rmall y test thi s, I used a beta ver­
sion of BPO to recompile some programs 
written with the prev ious version of TP 
and noticed an improvement in speed. 

New reserved words include Break and 
Continue , for ending or resuming exe­
cution in the middle of a loop; PChar, for 
declaring null-tenninated strings; Inhe r ­
ited, for calling the method of an ances ­
tor object without spec ifying the ances­
to r 's type; and Public , fo r separatin g 
methods and fie lds that are public or pri­
vate. 

When calling functions and procedures, 
you can now pass constants as well as vari­
ables and values. You can also pass arrays 
or strings whose sizes aren't specified in 
the subprogram's declaration. 

Almost the only thing missing in Bor­
land 's Pascal lineup is a vi sual program­
ming interface, such as th e one in Mi­
crosoft' s Vi sual Bas ic. There's no doubt 
that Borland has greatl y reduced the 
amount of code you must write to con­
struct a Windows user inte rface , thus 
twning what could be days of tedious work 
in C into a few hours' of work in Pascal. 

source code. Also, I've heard 
hints of a better solution still to come. Un­
til then, Borland 's Pascal may not be the 
easiest route to Windows programming, 
but it 's the eas iest way to write high-per­
formance Windows programs. 

-Tom R. Halfhill 
continued 
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Turbo Pascal 7.0 

$ 149 


System requirements: 
DOS 3.3 or higher, 51 2 KB of 
RAM, and a hard drive or two 
fl oppy drives. Protected-mode 
compiler requires a 286 or higher, 
2 MB of RAM, and a hard drive. 

Borland Pascal with Objects 7.0 
$495; $ 149 upgrade from any 
previous version of Turbo Pascal. 

System requirements : 
A 286 or higher with 2 MB of 
RAM, a hard drive wi th 27 MB of 
free space, DOS 3.3 or higher, 
Windows 3.x, EGA or better 
graphics, and a mouse. 

Borland International, Inc. 

1800 Green Hills Rd. 

P.O. Box 660001 

Scotts Valley, CA 95067 

(800) 33 1-0877 
(408) 438-8400 

fax: (408) 439-9273 
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To an onewho has 

ever reamed that 


personal computipg

couldbe even easier 


t it is today. 




•
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The Microsoft WindowsFamily 

1mi&J1-_,,,, 
-----· MICROSOFI 
WINDOWS. 

Microsoft Windows makes using computers easierfor everyone. 

To date, millions ofpeople have already 
opened their eyes to the Microsoft~Wmdows'" 
operating system. 

Why? Because Windows makes their 
computing easier. Faster. And more reliable. 

MICROSOFT 

WINDows3.1 

Microsoft Windows is 

the business standard 

in operating systems. 

It's the foundation 

for all systems in the 

Windows family. 


But we weren't about to stop there. 
After all, people need their computers to 

do more these days than increase their level 
ofpersonal productivity: 

They need PCs to help them work to­
gether. And they need affordable ways to 
run powerful new programs. 

So weve added two new operating sys­
tems to the Windows family. 

To help people work together, we have 
just introduced Microsoft Windows for 

MICROSOFT 
WINDOWS FOR 
WORKGROUPS 3.1 
Windows for Workgroups 
lets people work together 
through built-in electronic 
mail, file sharing, printer 
sharing and scheduling. 

:: ~h:n.:.1111!•."<•:'llH<:: .. r-..cu: :im­
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"/fyou'n!. a dei.:e/opu, you ca11 get a copy of!he 1Vin32 Prclim i11mySDK for IVi11do111s NTbyca/fi11g Mirroso/1 Dc1:dop1•r Srn·ices at (800)227- ./679. © 1992 Micmsnfr Cotpomtio11. All n'ghts resennl. Pn"ntcd i11 thr USA. fmidc the SO United States, call 



wake-up call. 

Workgroups 3.1. It has built-in 
networking that gives you a 1~gSI 
whole new level ofproductivity. · :::: '._,,,,

And we'll soon be releas- MICROSOFT 
ing the MicrosoftWmdows NT'" RWINDORWS. . EAIJy'-TQ. UN
3.1 operating system. 

There's one way lo 
ASa Server Or a deSktop, 111akesure a11ew PCis 

U 7: d NT ~1~ rfu} going to be easier lo use.vvm OWS md.K.eS powe Jusllookforthis togo. 

computing easier. And it's ideal for people 
who need to use the mostpowerful hardware 
and applications available. 

But here's the best part: They all share 
the intuitiveWindows interface. And run the 
same applications. So you can preserve and 
build on all your investments in Wmdows. 

Ifyou'd like more information, call us at 
(800) 426-9400,DepartmentHM4, for your 
free 8-page color brochure. It's time for you 
to get started on a new day. 

AfictOsoff· 

Making it easier 

MICROSOFT 
WINDOWS NT 3.1 
It's afully 32-bit, scalable, 
multitasking 1-Hndows operating 
system with built-in networking 
capabilities and advanced 
security. It will be available to 
end users in early 1993: 

(800)426-9400. Dept. /1M4. Outside the US. mu/ Cmuula, cull (206) 936·8661. C11s/1mwrs i11 Ca1uula, call (800) 563-9048. Miou.~oft 1:~ n n'gis/l'rcd lmdnmuk 11 11d Wimfows. \\li111/ow1' NTmul the IVimlows logo nrr. tnulcmarks ofMicrosoft Corporr.1tim1. 



IntroducingWind 
It's based on the idea th 


•requrre agenerous a 

All it takes is a few clicils of 
the mouse to sharefiles a11d 
share i11formatio11. No more 
lo11g walks dow11 the hall. 

MICROSOFT 

WINDOWS FOR 

WORKGROUPS 


Since weve i11c/11ded Microsoft Mail, 
you can inslautly se11d electronic 
mail to individuals or everyo11e in 
your workgroup. !i>tt ca11 eve11 add 
sou11ds a11d pictures. 

Now several people can 
share printers. so everyone 

ca1111se /he pn'nter that 
bes/ suits /heir needs, 
just by clicki11g a b11/1011. 

- \==== 

Weve also i11cl11ded Microsoft 
Schedule+, so you can manage 

calendars a11d schedule meetings with 
others. Andyou can spend moreof 
your workday actually working. 



ows forWor 

at business re 

mountofgive and take. 


As anyone in business would tell you, 
success often depends on how well you can 
work with others. 

Not coincidentally, this is the strength of 
the Microsoft~Wmdows'" forWorkgroups 3.1 
operating system. 

In fact, with its built-in networking, one 
could describe Windows for Workgroups as 
downright gregarious. 

oups.
tionships 

In other words,Wmdows forWorkgroups 

lets you share something with your cowork­
ers other than frustration. 

But just because it has these advanced 
capabilities doesn't mean that you'll need an 
advanced degree to understand it. 

Quite the contrary. 
Microsoft Windows for Workgroups is 

based on the familiar interface that millions 
of people have come to 

1-r""=-= e ==Q== re e ==Y.==iew =;=Q=;'-p-;=tio=;=ns~=====:; in=;w :::;:::!:ie::= ~Fil= is=k ==I=== = W";:= do= ::::; lp =====;;-;==:;--------'-4 love. Even ifyou've never 
I(El c 1KATAR1 NAJ Iii I~~~l§]~"EIBJ lf!l used Windows, it's the 
T/1£ fi/e manager too/bar lets you use your network as fast as you can point and click. It gives you access to commo11/y used fimctions, i'deal Starter network 

such as sharingfiles and sending documents, at the touch of a button. How could sharing infonnation be any easier? • 

For starters, you can say goodbye to 
the old "mind ifI borrow your disk"routine. 
With Windows for Workgroups, you'll be able 
to share files and applications, even print­
ers, faster than you can say "eject." 

And then there's this handy little feature 
called Schedule+. 

Say you want a meeting on Tuesday 
with Matt, who has a meeting with Duncan 
and Karen, who, wouldn't you know it, are 
meeting with Jim that same day. 

No problem. 
Just a couple of clicks and, zip, every­

ones schedules are laid out right in front of 
you. So you can book a meeting without 
making a jillion phone calls. 

Even things as basic as sending memos 
are simplified with Microsoft Windows for 
Workgroups. Now you can send electronic 
mail, including voice and graphics, to any­
one in your workgroup. 

And since it works with Wmdows-based 
and MS-DOS$applications just likeWmdows 
3.1, you can preserve and build on any in­
vestment you make in Windows. 

Which brings up our final point. 
Windows for Workgroups is great for 

creating workgroups on existing networks, 
like LAN Manager and NetWare: as well. 

All in all, Microsoft Windows for Work-
groups will give you an entirely new level 
of productivity. 

To find out more, go to your local com­
puter retailer. Or call us at ~ 
(800) 426-9400, Dept. HM4, 
for the store nearest you. 

Once you find out every- ] 
thing it can do, you'll want to 2 

share it with everyone. 

Micmsofl· 

Making it easier 

© 1992 Microsoft Corporutio11. All n'glzts rescn·cd. Pri11trd in//!(' USA For mon: i11/ormatim1insitle the 50 Uniletl Stafl•s, mil (800) 426-9400. Dept. ffM4. 0 11tsitil' tlu: US. muJ Canada. call (20619.16·8661. Customers i11 Cmuula, calf (800)563-9048. 
Microsoft mu/ MS-DOS nfl! regi~terl'tl lmdcmarks 1111d Windows is tJ trmkmark uf Microsoft Curpomlio11. Nl't lH1rr is" n•gisleml tmdcmmk ufNutwll, Inc. 
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Epson Progression: Born to Run Windows 


The Epson Progression is the first 
system to incorporate the Win­

gine 64200 graphics chip from Chips 
& Technologies, a hot new graphics 
engine with a unique memory archi­
tecture that promises snappy Win­
dows performance-and a good 
price. C&T's Wingine is such an in­
tegral part of Epson ' s system design, 
in fact, that the company initially in­
troduced the machine as the Epson 
486/Wingine PC. 

C&T' s Wingine 64200 graphics 
chip is not an accelerator, such as 
those from S3 and A TI Technolo­
gies; that is, it does not provide Bit­
Blt or line-drawing capabilities in 
hardware. Instead, the Wingine is a 
superfast frame-buffer controller. In 
a Wingine design, the CPU accesses 
video memory directly through the 
system-memory controller. The con­
nection between the system-memory 
controller and VRAM (video RAM) is di­
rect and thus does not run through the 
Wingine chip. To the processor, VRAM 
"looks" exactly like any other memory on 
the CPU's memory bus. 

This architecture shines when moving 
big blocks of memory from system RAM 
to VRAM. C&T claims that its new chip 
achieves data transfer rates of up to 60 
MBps when used with very fast CPUs. It's 
not as good for applications in which you 
need to make modifications to data that is 
already on-screen, however. Thus, you' ll 
see the most benefit from the chip (versus 
accelerators) when you ' re working in 
bandwidth-hungry app li cations such as 
Microsoft Video for Windows and the least 
benefit in operations like scrolling or writ­
ing text. 

The Wingine's other major selling point 
is its low cost. At the chip's introduction, 
C&T sold it for just $18 in OEM quanti­
ties. This pricing, along with an uncached 
memory design, helps Epson deliver the 
Progression at a very reasonable $2799 in 
a 486/33 configuration with a 240-MB 
hard drive. 

Besides its graphics capabilities, the 
Progression offers a fast uncached memory 
architecture Epson calls Virtua!Cache. Vir­
tuaJCache refers to a collection of memory­
optimization strategies, including famil­
iar optimizations such as page-mode inter­
leave and innovations such as page-pre­
diction hardware and other patented tech­
niques. Both reads and writes are buffered 
on a 64-bit path through the memory con­

!roller. Epson contends that this design, 
plus the 486's internal 8-KB cache, deliv­
ers high system performance without the 
considerable expense of a second- level 
cache. 

The Progression ' s benchmark scores 
were a mixed bag of good and not-so-good 
results. I tested a Progression with a 486/33 
processor module, running BYTE' s Win­
dows graphics tests and standard system 
benchmarks. 

On BYTE's Windows benchmarks, the 
Wingine-based Progression places some­
what below such accelerators as Orchid 
Technology ' s Fahrenheit VA and ATI' s 
Ultra Pro running in similarly configured 
machines. On bask graphics tests (e.g., 
drawing rectangles and polygons) the Pro­
gression excels. However, it was slower 
on text and line-drawing operations. What 
you' ll notice in using the Progression is 
that the operations that normally "feel" 
slowest in Windows are those that are the 
most enhanced. 

Outside Windows and running as a plain 
Super VGA engine, the Wingine still ran 
quite well. BYTE's System Video index 
puts the Progression just ahead ofHewlett­
Packard' s local-bus-based 486/33u and a 
little behind Compaq 's 433i. However, the 
Progression's uncached memory system 
is clearly somewhat slower than the cached 
designs of the other two systems; BYTE's 
CPU benchmark measured a gap of about 
13 percent between the Progression and 
HP 's and Compaq ' s cached 486/33 sys­
tems. The difference in the benchmark is 

primarily due to the better perfor­
mance of the cached systems on 8-bit 
memory accesses. Epson maintains 
that 16- and 32-bit memory reads 
and writes, on which the Progression 
pe1formed well, are much more com­
monly executed operations. 

In addition to benchmarking, I 
used the Progression while working 
in Windows, which let me try out 
Epson' s gorgeous 17-inch monitor. 
The monitor was somewhat hard to 
tweak for each frequency , but once I 
got that goi ng, it looked great. The 
Wingine-based graphics system runs 
at resolutions of up to I 024 by 768 
pixels and in 256 colors at high re­
fresh rates. Together, the Wingine/ 
monitor pair created a nice Windows 
environment. 

The Progression also delivers a ll 
the features we've come to expect 
from brand-name, midrange desk­

tops: an expandable CPU module, IDE 
and peripheral support on the system 
board, easy access to drives and other com­
ponents, and plenty of room (six slots) for 
expansion. It's a solidly built machine. 

The Progression presents an unusual 
mix of high performance and low cost. Its 
Wingine accelerator is fast-and although 
it ' s not fastest at all applications, it pro­
vides a system that's considerably less ex­
pensive than a clone with an off-the-shelf 
ATI Ultra Pro. The system's VirtualCache 
doesn ' t quite deliver cached performance, 
but it saves the expense of SRAM (static 
RAM) and a more crowded and complex 
system board. 

-Steve Apiki 

THE FACTS 

Epson Progression 
with a 486DX/33 processor, 4 MB 
of RAM, and a 240-MB hard drive, 
$2799 
17-inch Professional Series monitor, 
$ 1099 

Epson America, Inc. 
20770 Madrona Ave. 
P.O. Box 2842 

Torrance, CA 90509 

(3 10) 782-0770 

fax : (3 10) 782-5220 

Circle 1176 on Inquiry Card. 
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Dorlt sendyourwords

out . ed into theworld. 


Dress them up with M.crosoft®TrueType® 
Font Packs for the Microsoft Windows·· 
operating system version 3.1 and Wmdows­
based applications. 

Because now; in addition to the original 
MicrosoftTrueType Font Pack, you can have 
more ways than ever to make your point. 

Introducing TrueType Font Pack 2. 
a ~ ~ 1.i • !1 ""· + It has more headline fonts. 

More decorative fonts. More 
V\filgdings:· More great ways to 
express yourself in memos, 
letters and other documents. 

~FRIENDLY 
REMINDER 

Unfortunately, we have r:iot received payment 
for the 12 Tahitian Swayback Guppies you ordered. 
It may have just slipped your mind. Or more likely, 
you've already sent in your payment, so just ignore 
this notice. We don't know what got into us. 
Sorry to bother you. ' 

~~'§>-~'-.:>--<;('!;».(l,f'§>-<t'<>~-:>-~~~'§>-~'§>-~-:>-4..''§>-~-;.-~-;i-~';>-'¢.M-;.~ 

You 're sp ecial LO LIS. . 

(Bythe way, Font Pack 2 also has a handy 
type organizer called Font Assistant. It's like 
an electronic chest ofdrawers for your fonts.) 

We even have a font set to update your 
HP®printer called, you guessed it, Microsoft 
Hewlett-Packard®Font Set. 

So your ideas can always be dressed to a 
T. In fact, even yourT's can be dressed to aT. 

Which is importantwhen your words are 
out there for all the world to see. 

Afictosoft· 

Making it easier 

'·'' . 

© 1992 Microsoft C!r{xlfalUm. Auri;Jlzts'resemctl. Pn'11tnl i11 tlu:USA. F11r mull! i11fon11atim1 ur/ofind Ilic n:sdlu m!urrs/ yo11, i11sid1! tlw 50 U11iletl St11tcs, call (800):/26·9:/00. Dt·pt. l liW4. 011/sif/1' /hr US. & Cwwda, caff (2()6) 9.16·8661. /11 Camula, ml/ (800) 

56.1·9048. Microsoft is a registered tnu/cmark mu/ IVimlows. tlu.· IVi1U/nws logo mu/ IVi11gdi11g.~ un· /mdemarks ufMicmwfl Corpomlimi. 1h1ilj·pe is a n•gi.~lcml trrulcmMk ofApple Comp11tr.r; Inc. lkw/e/Ht.1ckard a11d I/P all! rrgisferctl trcule11u1Tks ()_{ l-lc1detl·lhckanl CompmtJ 
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A Window to Windows 

To do the things that make the Graphite Card, with a 
Windows powerful (e.g. , new 32-b it GUI acce lerator 

running multiple applications, chip from IIT. The IIT chip is 
passing data between pro­ the crest of a new wave of 32­
grams, and working with two bit accelerator chips from ma­
or three open windows on the jor players such as S3 and ATI 
desktop), you need real estate. Technologies. Although I had a 
Standard VGA resolution just preproduction IS A-bus board 
won ' t cut it anymore. The 15­ with beta drivers, preliminary 
inch Nanao Flexscan F340iW benchmarks indicate that this 
strikes a nice compromise, be­ new ch ip is a screamer. At 
ing within the price range of a I 024- by 768-pixel resolution 
quality 13- or 14-inch monitor with 256 colors, the Graphite 
and much more usable at reso­ Card ' s Wintach scores were 
lutions beyond standard VGA. significantly higher than those 

The Flexscan F340iW dis­ posted by boards based on cur­
plays bright colors and crisp rently available graphics chips. 
images, and the design ad­ The I MB of VRAM (video 
dresses ergonomic and ecolog­ RAM) enables 24-bit color and 
ical concerns. Some impressive resolutions of up to 1280 by 
features at this price include a I 024 pixels (interlaced). Her­
flat-screen CRT, fas t refresh cules plans to offer a VL-bus 
rates, support for multiple scan­ version of its card. Given the 
ning frequencies, and VLF and performance of the ISA-based 
ELF emissions. 

Clearly, a lot of thought went into the 
design of this monitor. A row of push-but­
ton contro ls and a single analog knob are 
conveniently placed below the screen. You 
press a push button to activate an adjust­
ment and use the knob for positioning. 
Once you ' ve made all the adjustments, 
you can store up to three setting configu­
rations. On different computers or in var­
ious display modes, the monitor automat­
ically restores the optimal configuration 

Flexscan F340iW 
$899 

Nanao Corp. 
23535 Telo Ave. 
Torrance, CA 90505 
(3 lO) 325-5202 

Graphite Card, the VL-bus ver­
sion should be a real speed demon. 

Western Digital is also going the VL­
bus route with the new vers ion of its Par­
adise Accelerator, which will be avai l­
able soon. I ran the card in a preproduction 
VL-bus system using beta software drivers, 
so it was hard to make solid recommen­
dations, but graphics speed on the VL bus 
itself is indisputable. From everything I've 
seen so far, the VL bus is the way to go. 

-Stanford Diehl 

Paradise Accelerator 
$300 

Western Digital Corp. 
8 105 Irvine Center Dr. 
Irvine, CA 9271 8 
(7 14) 932-5000 
Circle 1179 on Inquiry Card. Circle 1177 on Inquiry Card. 

to match your hardware. The unit powers 
down if no video source is sensed. The 
Flexscan F340iW won' t take the place of 
a larger screen if your applications include 
such things as desktop publishing or CAD, 
but I recommend it highly for mainstream 
Windows use. 

The other side of the display equation , 
the graphics adapter, also deserves special 
consideration on a Windows platform . 
Hercules has introduced an accelerator, 

THE FACTS 
~ . 

Graphite Card 
$399 

Hercules Computer Technology, Inc. 
3839 Spinnaker Court 
Fremont, CA 94538 
(5 10) 623-6030 
Circle 1178 on Inquiry Card. 

Delrina's New Fax Software Adds OCR 

Fax boards and modems improved on your PC, you sti ll have to rekey the faxed automaticall y convert faxes into an ed­
the traditional fax machine by giving document so you can open the file in a itable format such as ASCH or RTF (Rich 

you a way to send faxes from within a word processor. Text Format). The OCR component is po­
word processing or spreadsheet applica­ Delrina Technology ' s WinFax Pro 3.0 tentially a big time-saver, as is the pro­
tion. But without OCR (optical character solves that problem through an OCR com­ gram's advanced phone book. With the 
recogn ition), once you get the fax image in ponent with a spe lling checker that can phone book, you can sort fax recipients 

62 BYTE • JANUARY 1993 



Soi;r] yotire
goiµg to have to plug


1t myourself 
By now, you really should know that 

the Microsoft~Windows·· operating system 
makes computing easier. 

NowMicrosoft is working with personal 
computer manufacturers to make it even 
easier for you to get up and running. 

We call it MicrosoftWindows Ready-to­
Run. Quite simply; when you see the Ready­
to-Run logo, it means that a PC already has 
Microsoft Windows installed. 

There is no need for installation disks. 
No set-up procedures. No additional steps. 

What's more, it means the personal 
computer has already been optimized to run 
Wmdows-based applications. 

Just flip a switch and you're ready to start 
working with Microsoft Wmdows. 

Oh, there is one little technical matter 
concerning an electrical plug and a wall 
outlet. We apologize for any inconvenience 
this may cause. 

Mietosoft· 

Making it easier 

: ............111 

- ..........1 
..-:---1 .. ........._ 

---~- ..........1 
.. ----iii 

MICROSOFT. 

WINDOWSTM 

READY-TO-RUN 


THIS 
SIDE 
UP 
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was able to design a fax cover 
them into groups, and within 
by name or company, organize 

page with variable text fields . 
seconds send a fax with a cus­ With variable text fields, Win­
tomized cover page to multi­ Busines< Editors/Computer Writ= · :. Fax can automatically insert a 

SAN FRANCISCO--(BUSINESS WlRE)-·Lotus to develop li.nlc; from ce:Mail to recipient's name, company,ple recipients . 
RAM widc~:lTC& wireless nelWork subject, or other variable into 

of WinFax Pro 3.0, l found that 
While testing a beta version 

Lotus Development Corp. codoy announc:OO ac the Elcc.;tronic Messaging '92 conference a cover page. If you 're not feel­
pa..IUl\;i ~Wy wi1ll R.Atvr ?rfuLi.l... Duhl. <v J"n:.lvp .vk.:.lc.:>3 "n'iclc> ~o. not¥.•o.rlr toohno:>log)'·' ing a11istic, WinFax Pro comes the degree of recognition ac­ developed will allow mobile cc:Mail users to send and re<:cive elcctroni~ mail messages 
acces.< phone jacks while traveling. Terms of the agreement were nori disclosed. with a selection of predrawn 

and even from sentence to sen­
curacy varies from fax to fax 

cover pages.
11 Wc see communicatiomt and messaging as the defining elements of tomorrow's widcsp 
~~ .._..0,..10," o..:J J;,~ '-..("""'__;• r...i-tr;.J;i,nt qnJ C{:t:\ o 'f nt .. r J"\,.u,..1,,,l'"'T~Pnl ("t"I,..,, ,.,..,,j~ II Features such as compres­
campaign 10 make cc:Mail -- alreody tile industry's lcruling LAN-based electronic m.'lil • 

tence within the same fax. 
sion of fax send-and-receiveCharacter recognition of a fax il?Rr=t--~~~~~~·~~-~-~~-~-----~~~~ 

logs, archived faxes, support 
only does the program have to 
document is no picnic . Not 

for TWAIN-compliant scan­
deal with the usual riddles of ners, and fax annotation make 
OCR (e.g., determining if a thi s a well-rounded program. 
character is a 1 or an/), it also If you ' re standing in line at the 
has to deal with compressed fax machine or retyping fax 
characters and sentences, streak documents , you ' re wasting 
marks, and other extraneous doodles . commun ications and messag ing as the time. What are you waiting for? 

WinFax Pro 3.0 incorporates Caere ' s defining elements were recogni zed as We -David Andrews 
Any Fax OCR engine, which is optimized see comrllunications and massaging as 
to handle the anomalies of fax-to-text con­ the defining elements. However, other sen­

THE FACTS
version. Delrina provides several options to tences in the same press release were rec­
maximize recognition accuracy. You can ognized perfectly. A split-screen Interac­ WinFax Pro 3.0 
block out graphics portions of a fax so the tive Tex t Edit option lets you vi ew the $ 129 
program will not attempt to "OCR" it and original fax as you fix the text version (see 
tell WinFax to automatically recogni ze the screen). Delrina Technology, Inc. 
multiple-column articles. A Vacuum tool With so many faxes floating around 6830 Via Del Oro, Suite 240 
helps clean up faxes. these clays, you want to get your fax no­ San Jose, CA 9511 9 


Even with all those tools, you can sti ll ticed . This is where Win Fax's cover-page 
 (800) 268-6082 
get a few words or partial sentences of gib­ des igner comes in . Using the designer, you (408) 363-2345 
berish when recognizing poor-resolution can create a cover page with bit-map logos Circle 1180 on Inquiry Card. 
faxes. For example, in one fax press re­ or an attention -getting cartoon to make 
lease that I received, the words We see your fax stand out. In about 10 minutes, I 

Shapeware's Visio Draws a New Path 
gram isn ' t designed to compete 

thought of drawing, Shape­I f you cringe at the mere 
with two-dimensional drafting 

ware has the software you've and CAD packages. Likewise, 
been waiting for. A Seattle­ Visio isn ' t targeted at graphics 
based software firm started in stalwarts such as Aldus Free­
1990 by two founders of Al­ Hand or Adobe lllustrator; nei­
dus, Shapewa.re has introduced ther does it compete with pre­
Visio, a Windows drawing tool sentation packages such as 
that 's meant for the rank-and­ Harvard Graphics, Lotus Free­
file business user rather than lance, or Microsoft's Power­
the sophisticated graphic arts Point. 
community . Instead, Shapeware's found­

Visio is designed to create ers are hoping to usher in a new 
business fotms in dozens of va­ drawing metaphor, one using 
rieties . The $299 program lets precut shapes that can be 
graph ics novices build business dragged into an image and 
or technical drawings easily by shaped, massaged, or manipu­
using drag-and-drop drawing lated into the exact form you 
techniques with hundreds of need to convey your message. 
objects included with the more With Visio 's 15 stencils, you 
than two dozen stencils (or templates) that have 300 objects, or master shapes, at your 
are included with the package. disposal. These master shapes allow you to 
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Although it is possible for you to draw 
fairly complex images with Visio, the pro­

http:Shapewa.re


I 

Picture This .. .a real-time television monitor built tight into 
your PC. .. Now, picture using th_is monitor while numing 
Wi.ndowsTM 3 applications at the same time ... And, picture 
taking that video image and resizing, (tight clown to crystal­
clear icon size!) or clicking and dragging it to <my position on 
the screen as easily as moving any other Window. .. 

Picture Perfect. With Win(IV's "frame grabber" you 
captme and save any "still" frame and save it to disk. Using 
Win/IV and Microsoft® Video for WinclowsTM , you 
capture FULL MOTION VIDEO, saving synchronized video 
and audio clips to disk. You cm then send those video and 
audio files across the network. Seamlessly integrate still 
and full motion video images into productive multimedia 
applications such as databases or training and marketing 
presentations ... or give your E-mail a powerful new 
dimension! 

Any Windows 3 user can access 122 ch;umel television 
reception with the built-in tt.mer, PLUS two additional video 
sources, (such as VCR, video camera, laser disk, etc.,) all with 
stereo audio capability! Automatically fit real-time video 
images into any size Window while numing your other 
Windows 3 programs. Hauppauge Computer Works 
introduces Win/1VrM , the Windows television adapter 

Picture Yourself owning yom own "Windows on the 
World"! Maybe you w<mt to work on your spreadsheets but 
don't want to miss an important news flash or a current stock 
market report. Win/1V is peifect for you. Keep an eye on 
current events while keeping control of your inventory. .. No 
problem! 

Get the new Win(IV and open a window on some fresh, new, 
and exciting possibilities. 

Suggested Retail: $495.00 
PC Connection® 

• 
PC Connection, call: 

1-800-243-8088 

Micro Warehouse, call: Trademarks: IVin!IV is t1 

1-800-367-7080 trademark ofl/1111pp1111g<'
PC Zone: 1-800-258-0270 Comjmter Works, l11c., Wi111/011 1s3 
Please mention code 21244 when ordering. is a tmtlemark o/Microsoft Corp. 
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create flowcharts , organization charts, net­
work and logic diagrams, block diagrams, 
Gantt charts, office space plans, and even 
basic maps . 

After a brief introduction, I found it easy 
to become acclimated to the Visio drawing 
metaphor, and I readily admit to being 
sor1eone without innate drawing skills. 
With my beta copy of Visio, however, the 
ability to drag and drop shapes into a draw­
ing quickly made building documents a 
breeze. 

Visio's stencils appear on the left side of 
the screen after you select the type of draw­
ing you wish to create. After pulling in 
several features of a flowchart , for exam­
ple, you can size shapes, rotate or flip 
shapes horizontally or vertically, zoom in 
and out, and draw connecting shapes or 

colors. This lets the Color­
Frame function with Envisio's 
NoteBook Display Adapter 
030 for 68030-based Mac note­
books or with the built-in video 
of the Mac llci, Il si, LC, Pow­
erBook 160, PowerBook 180, 
and Quaclras in the 8-bit dis­
play mode . 

I tri ed a prototype Color­
Frame on a PowerBook 170 
equipped with an NDA030. 
When I left this arrangement 
outside my office, practically 
everyone who went by stopped 
to comment on the Color­
Frame's rich colors. The unit 's 

S uppose you have a color business pre­
sentation loaded and ready to go in a 

Mac PowerBook I 80, but the client doesn't 
have a color monitor; or suppose the space 
on your desktop is at such a premium that 
even a small color monitor won ' t fit. En­
visio's ColorFrame, a compact flat-pan­
el color display, provides a solution for 
both problems. 

The ColorFrame weighs only 4 pounds 
(the external power supply adds an extra 2 
pounds), which makes it easily trans­
portable. Its svelte 9- by 12- by 2)'2-inch 
dimensions Jet you pack it into a· briefcase 
or onto a cramped desktop . The tiltable 
10'./,-inch-diagonal active-matrix color 
LCD screen, made by Sharp, has a reso­
lution of 640 by 480 pixels. Although the 
screen can support 4096 colors, the Envi­
sio driver limits the display to on ly 256 
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lines . The Visio drawing engine, which 
supports OLE, will let users or third parties 
build libraries of shapes , stencils , tem­
plates, and macros that they can acid to the 
system. 

In the short time I used Visio, I became 
comfortable with its basic drag-and-drop 
approach to building a drawing. For all its 
apparent simplicity , Visio offers several 
sophisticated features, including the abil­
ity to use ShapeSheets-a spreadsheet­
like interface that defines the underlying 
geometry of each SmartShape-to l'ine­
tune every aspect of a drawing ' s shapes. 
With that capability and its many other 
drawing features , Vi sio has a good chance 
to leave its mark on the business graphics 
market. 

-Patrick Waurzyniak 

Bright Colors, Flat Panel 

back lit sc reen was bright , 
sharp, and responsive. Screen updates were 
snappy, and the pointer didn ' t ghost while 
mousing among appli cation menus or on 
the Desktop. 

When the PowerBook went to sleep, the 
only effect on the ColorFrame was to turn 
the pointer into a stopwatch icon. That' s 
because the ColorFrame has a built-in 300­
KB frame buffer that preserves the clis­
play 's contents in this type of situation. I 
pressed a key on the PowerBook and the 
computer woke up, the stopwatch became 
a pointer, and I was back in business where 
I left off. 

The ColorFrame' s light weight let me 
easily tote it home, and the easy-to-ti It 
screen let me compensate for my desk's 
height and the room's lighting. I didn't 
have a chance to try the ColorFrame with 
a Mac Quaclra 950 because the panel was 

THE FACTS 

Visio 
$299 

System requirements: 
A 20-MHz 386SX or higher with 
4 MB of RAM, VGA or higher 
graph ics, Windows 3. 1, and a 
Windows-compatible pointing device. 

Shapeware Corp. 
160 1 Fifth Ave., Suite 800 
Seattle, WA 98 10 I 
(206) 467-6723 
fax : (206) 467-7227 
Circle 1181 on Inquiry Card. 

not yet ca librated for its video, nor was 
an adapter cable available designed to tell 
the Quadra what the ColorFrame's resolu­
tion was. 

The only flaw I can find with the Col ­
orFrame is its price: $5495. This is sever­
al hundred dollars more than the list price 
of a fully loaded PowerBook 180 (with 8 
MB of RAM , a 120-MB hard drive, and 
the Express Modem Kit). If you spend 
your li fe on the road lugging a PowerBook 
and a bulky color monitor around to give 
presentations, however, you might want 
to seriously consider the ColorFrame on 
the merits of its transportable weight and 
size, as well as its sharp screen-and hang 
the price . 

-Tom Thompson 

THE FACTS 

ColorFrame 
$5495 

System requirements: 
A co lor Mac or PowerBook with 
buil t- in video, or a PowerBook 
equipped with Envisio' s NDA030. 

Envisio, Inc. 
510 Fi rst Ave. N, Suite 303 
Minneapolis, MN 55403 
(612) 339-1008 

fax : (6 12) 339- 1369 

Circle 1182 on Inquiry Card. 
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Cool, Quiet, Reliable Powet 

ECONOMICAL UNITS 

These UL/CSA approved, fully-tested power 
supplies are the best basic units available. 
STANDARD 200 XT ........ ........................ $69 
STANDARD 205 SLIM ............................ $89 
STANDARD 220 BABY ............................ $89 
STANDARD 220 ATffOWER ................ $89 

ULTRA-QUIET UNITS 

II 
Unrnttle your nerves witl1 a 
Silencer power supply. They're 

' cooled by our ThennaSense SQ, 
. 

a custom, variable-speed fan 
that automatically maintains the 

correct system temperature while reducing noise 
up to 95%. Virtually inaudible! Perfect for the 
executive suite or home office. 
SILENCER 205 SLIM ............................ $119 
SILENCER 220 ATffOWER ................ $129 
SILENCER 270 ATffOWER ................ $179 

HIGH-PERFORMANCE UNITS 

Upgrade your computer witl1 one of our premium 
Turbo-Cool power supplies- tl1e choice of PC 
professionals. You'll get 50% - 100%more power, 
built-in line conditioning, a dual-stage EMI filter, 
super-tight regulation, ultra-clean DC output, our 
high-capacity ThermaSense variable-speed fan 
(300W models), UL/CSA!TUV approvals, and a 
no-hassle 2-year warranty! Ideal for high-end 
workstations and network file servers. 
TURBO-COOL 200 XT ......................... $159 
TURBO-COOL 300 SLIM ..................... $169 
TURBO-COOL 300 BABY .......... ........ .. $169 
TURBO-COOL 300 ATffOWER. ....... $189 
TURBO-COOL 450 ATffOWER. ....... $349 

REDUNDANT POWER SYSTEM 
Eliminate the risk of costly downtime or data loss 
due to power supply failure 11~tl1 theT11IDPower 900 
Redundant Power System. The TP900 consists of 
two Turbo-Cool 450 power suppli es in parallel, 
utilizing a special power-management interface 
module. The system provides complete power 
redundancy with hot-swap capability. 

.. . 

.. . 

• 	 Way More Power. Witl1 50 amps of 12-volt 
power available for sta rt-up, the TP900 easily 
rw1s up to 13 power-hungry drives. Perfect for 
the next generation of super network servers. 

• 	 No Downtime. In tl1e 
unlikely event that one 
of its Turbo-Cool 450s 
should fail, an alarm 
sounds, and tl1e server 
is sustained by tl1e 
TwinPower's other TC450, 

PROBABILITY OF A 

POWER SYSTEM FAILURE 


llr1111. 24hoo!'l{41y) 

40% -

"' -

Slngle·Uni! Sysforn fwinf'owcr !lOO 

"'""""""" ''"""""""'"" 
while the user simply swaps in a new unit. 

The T\vinPower 900 comes in a monster case tl1at 
holds two TC450 power supplies, tl1e interface 
module, 6 fans, an 8-slot or 12-slot 111otl1erboard, 
and up to 13 drives. So, not onlydo youget tl1e 
ultimate in power and reliability, you also get tl1e 
ultimate in system expandability 1 

TWIN-POWER 900 W/CASE .............. $1695 

486 CPU COOLER 

CPU TEMP (" f)
200'---- ­,..,, _
16 0' -- ­

14 0" -- ­

120 ' -- ­

100• - -- ­

800- ­

WITHOUT WITH 
CPU-COOL CPU-COOL 

Prevent random systemerrors and extend the life of 
your 80486 processor by more tl1an 10 times with 
the CPU-Cool. Reduces tl1e operating temperature 
of a typical 486-50 from 185°F (Intel's max. spec) 
to a safe 90°F1 Consists of an ultra-quiet mini-fan 
embedded in a sculptured heat sink that easily 
mounts on tl1e CPU. Powered by aspare drive 
co1rnector. Effective, inexpensive insurance! 
CPU-COOL ........... ................................... $39 

WE REPAIR ALL BRANDS 
We provide fast, low-cost, expert II 
repairs and upgrades on Compaqs II 

and otl1er proprietary computer 
power supplies. Requests for 
custom outputs, cable harnesses, 
and cooling fans are welcome. 

INTERNAL ON-LINE UPS 
Protect your PC 
and its data from 
power surges, sags, 
and outages witl1 D 
our UL-approved 
lnnerSource, 
a combined 
AT/Tower 
power supply 
and On-Line UPS. Its 
auto-recharge battery provides up to 15 minutes of 
bach1p power for botl1 your PC and monitor. This 
reliable, integrated protection costs less than an 
equivalent 550VA external UPS, and it saves space 
too1 ANovell inte1face is avai lable. 
INNERSOURCE ATffOWER .............. $349 

/llJ /IDWER & IJDDllltlli, IMIJ. 
"THE LEADER OF THE PACK" 


5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

Most orders shipped sa me day. \.Ve accept Visa, 1\ lC, COD, or PO on :ipprr)\'cd credit. Turho-Coo!and TwinPower models gu:mntccd fur 2rem. :\II oil1cr prndurn gumn ttcd fu r I year. Hours: i a.rn. · j p.m. (Pn Mon.· Fri. 


©1992 PC Power & Coolingt Inc. Silencer, Turho-Cool, ThcrrnaScnsc, Twin Power, CPU-Cool, and lnnerSourcc arc rradenmks or PC Power & Cooling, Inc. All other hraml names arc trJdcmarksor registered tradcrmrks of their respective companies. 


Circle 138 on Inquiry Card. 



MICROSOFT 

WlNOO.VS. 

CcMfl\1113L£ 

It doubles your performance. 
-Itdoublesyourdiskcapaciry. 
It's fast and easy to install. 
It's priced right. 

It'swinSTO RE;'' created for the WindowsT" 
user. The first product of its kind, 
winSTOREcombines two award-winning 
technologies: high-speed disk control from 
Perceptive Solutions and advanced 
Stacker n• data compression from Stac," in a 
plug-and-play solution. 

It'swinSTORE-think 
of it as overdrive for 
Windows! 

Perceptive Solutions, Inc. 

800-~86-FAST 
Main: 214-954-1774 ·FAX: 214-953-1774 
et992by PerceptiveSolutions, Inc. •winSTORE and the Perceptive Solutions logo are 
trademarks of Perceptive Solutions, Inc:.Wtndows is a trademark of MicrosofPCorp. 
Slacker is a trademark and Stac is a registered trademark of Stec Electronics, Inc. 

Circle 139 on Inquiry Card 
(RESELLERS: 140). 
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Flexible Windows-Based Fax Facilities 

LONDON-Fax 
mac hin es be­

came popul ar be­
cause th ey ' re so 
simple to use, and 
it 's reasonable to 
expect PC fax soft­
ware to be just as 
easy. Datafax from 
the Swedi sh firm 
Tri o Info rmati on 
Systems comes as 
close to this ideal as 
any other product 
I've encountered. 

Datafax is a suite 
of f ive Window s 
program s, two of 
whi ch you leave 
running as background tasks to rece ive 
and send faxes. Datafax works by installing 
its own printer dri ver and capturing print­
er output from any Windows application to 
send as a fax. When you print from inside 
an applicati on such as Microsoft Word , 
the Datafax phone-book window pops up 
and you click on the rec ipient 's name to 
put the output into the fax queue. 

The main module of Datafax is Win­
serve, a fax-server program that controls 
your fax modem and monitors incoming 
and outgoing traffic. When Winserve is 
running, fa xes are automaticall y sent in 
the background (either immediately or 
according to a schedule). When Winserve 
is not runnin g, the fa xes accumul ate in 
the outbound queue, ready to be sent in 
chronological order the next time you run 
the program. 

Running the Faxq program lets you in ­
spec t the four fax logs-outbound, in­
bound, successfully sent, and erroneous­
at any time, and you can view any pending 
fax simply by clicking on its name. To re­
ceive incoming faxes , you run the Infax 
program. The Infax icon is des igned to 
stay on top and to blink whenever a new 
fax arrives . 

The other two modules are Fax.office 
and Capti ve . Faxoffi ce is your genera l 
command post, where you set up your fax 
modem parameters, design cover sheets 
with a built-in drawing program, view the 
fax logs, and maintain your phone book. 
Datafax supports Class 1, Class 2, and 
SendFax-compatible modems, among oth ­
ers . An ingenious import dialog box in 
Datafax ' s phone book lets you convert 
data from most other database formats 
without any preprocessing. International 

·upport is excellent. You can specify a na­
tional character set for each phone-book 
entry . 

Fax.offi ce reall y comes into its own in a 
networked Datafax installat ion, where it 
allows you to relay faxes to other network 
users, reject junk faxes , and produce com­
prehensive statistics with bar charts of fax 
usage th at are broken down by hour/day/ 
week/month and country . You can use a 
nondedicated 386 workstation as the fax 
server. 

The Captive -program enables you to 
clip material directl y from the screen and 
send it as a fax . Even more convenient is 
the ability to dash off a cover-sheet-only 
fax note at any time simply by clicking on 
the Captive icon. 

Datafax is generally good-looking and 
slick to use. It was completely robust dur­
ing my test. I recommend Datafax with­
out hesitation . • 

-Dick Pountain 

THE FACTS 

Data fax 
single-user, $99 (about 600 krona); 
fi ve-user network license, from 
$595 (from about 3570 krona) 

Trio lnformation Systems 
Odelbergsvag 17 
134 40 Gustavsberg 
Sweden 
+46 8570 30590 
fax: +46 766 35292 
Circle 1183 on Inquiry Card. 
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WATCOMSQL 

HUGE SELECTION AT THE 

RIGHT 1PRICE! CALL TODAY! 


GUARANTEED BEST PRICES! 
(Call for details) 

To order call: 800-445-7899 
Corporate (CORSOFT): 800 422-6507 

FAX: 908 389-9227 
International: 908 389-9228 

Customer Service: 908 389-9229 

For more information on the products 
featured on these pages call ­

FAXcetera® : 908 389·8173 

Develpper's Edition 
byWATCOM 
Complete client/server development tool 
allows you to develop and deploy single-user 
standalone applications, and to develop 
applications for use with the Network 
Seiver Edition (sold separately}. Includes: Single-user 
database server lboth 16 and 32-b!t versions); ACME application devel­
opment system; Embedded SQL C/C++ preprocessor; SQL libraries for 
WATCOM C, C/300, MS/C ++and BC/C++. 
List: $795 Ours: $299 
FAXcetera # 1683-0010 

Essential Graphics 
Chart™ for Windows 
by Lifeboat Software 
Essentlal graphics chart for Windows 
lets you tum your data Into charts and 
graphs that make an !rmnedlate visual 
!rhpact. Features include: DLJ.,-works 
with any Windows AP! compatible lan­
guage, 2D bar, 3D bar. legends for all 
chart types, real-time charts, true per­
spocttve and rotational capability. No Royalties. 

List: $399 Ours: $299 
FAXcetera # 2089-0020 

CA-Clipper
by Computer ~OMPUTER" 
Associates J'tSSOCIATES
Clipper Is a comprehensive PC applica­ Software superior by design. 
tion development system for PCs offer­

ing network support, user e.xtensib!llty, 

a replaceable database driver and executable file generation. An open architecture 

system, Clipper Includes a robust language, pre-processor, compiler. linker,virtual 

memory manager,editor and debuff,ger. and permits development ofapplications 

that are larger than available memory. 


List: $795 Ours: $499 
FAXcetera # 5400-0001 

386MAX $72 MKS Learning UNIX $99 
Baby Driver $239 MKS LEX & YACC $199 
Baler $399 MKS Toolkit $205 
BalerXE $695 MS C/C++ $309 
Bar Code Library $350 Upgrade from MS C6.0 $134 
Blinker $269 Compet. Upgrade $189 
BlueMAX $91 MS FoxPro $499 
Borland C++ $319 MS Quick C for Windows $139 
Brief CALL MS Test $275 
CCommunications Tlkt. $139 MS VB DOS Prof. Edition $325 
C Windows Tlkt. 386 $179 MS VB Windows CALL 
C++/Views $449 MS Windows 3.1 $135 
C-DDC $170 Multi-Edit $89 
C-DDC Professional $269 Multi-Edit Professional $139 
C-scape $449 Norton Anti-Virus $99 
CAD/CAM Dev. Kit/2D $449 Norton Desktop/Win CALL 
CAD/CAM Dev. Kit/JD $899 Norton Utilities $119 
CAD/CAM Dev. Kit/DXF $525 object-Menu $269 
CASE:W Corporate CALL ObjectVision 2.1 $135 
Clarion Personal $59 Opt-Tech Sort/Merge $119 
Clarion Professional $549 Origin $449 
Clipper $499 Outside In for Windows $79 
Dan Bricklin's Demo II $215 Paradox 4.0 $569 
dANALVST Gold $99 PC Lint $99 
DataBoss CALL PCX Prog.Tlkt. Windows $219 
dBASE IV $499 Persona for Windows $109 
dBFast Windows $395 PGL CALL 
Designer QuickWindows $62 Phar Lap 286/DOS Ext. $435 
dGT $249 Phar Lap 386/DOS Ext. $435 
Unlimited Runtime $499 Plink86+ $335 

DiskBase $79 PRO-C $99 
DR DDS 6.0 $59 ProBas 5.0 $169 
Dr. Switch-ASE $159 O+E Database/VB $179 
Essential Communications 
Essental Graphics GUI 
Essential Graphics Kernel 
FilePro+ 
GFA-Basic for Windows 
GFA-CAD 
Graf/Drive Plus Dev. 
Greenleaf Comm++ 
GX Developer's Pak 
GX Effects 
GX Graphics 
GXText 
IBM OS/22.0 
Image Prep 
INSTALIT 
lnstallSHIELD 
Jetform Designer 
Kansmen Products 
KPWin++ 
Label Master 
Lahey EM/32 5.0 
Magic Fields 
Menuet 

$295 
$135 
$179 
$579 
$235 
$89 

$269 
$169 
$626 
$179 
$224 
$134 
$149 
$89 

$119 
$349 
$99 

CALL 
CALL 
$429 

$1 ,015 
CALL 
$319 

OEMM 386 
OuickWindows Advanced 
R&R Report Writer 
RoboHelp 
RTLink/Plus 
RTPatch 
SlickEdit 
Smalltalk/V Windows 
SourceSafe 
SOA:Replay 
SOA:Robot 
SVS Products 
TUB 
Tools h++ 
Turbo C++ for Windows 
Turbo Pascal for Windows 
Vitamin C 
WATCOM C9.0/386 
WATCOM FORTRAN 77/9.0 
WinGen Screen Designer 
w/ DBMS App Designer 

Zinc 3.0 
Zortech C++ Dev. 3.0 

$68 
$134 
$179 
$399 
$445 
$69 

$149 
$395 
$199 
$79 

$419 
CALL 
$125 
$269 
$112 

CALL 
$339 
$599 
$449 

$99 
$419 

CALL 
$445 

~Pa-wfui 

• All prices ore subiect to change without notice. 
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oftware that 
WATCOM C 9.0/386 
byWATCOM 
Develop and Debug 32-bi t applications for 
extended DOS, Windows. and OS/2 2.0 with the 
most complete 32-bit C development package 
available. Inclucles the royalty-free DOS/4GW 
DOS entender by Rational Systems. components 
from MS Windows SDK compiler. linker. debug­
ger, profiler. plus numerous development tools. 

~ · -
~ WJll(OM( 
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Supports oilier indust:iy standard 32-bit DOS extenders. Create ADS Applications 
for AutoCAD or embedded systems development. 

List: $895 Ours: $599 
FAX cetera# 1683-0001 

WindowsMAKER 
Professional 4.0 
by Blue Sky 
Next generation of indust:iy standa1t l C/C++ devel­
opment tool for Windows. The easiest fastest way In 

create Windows apps. just point and click. New 
architecture uses Switch-It""" Code Generation 
Moclules for generating ANSI C. MFC++, or OWL C++ 
code among others . Award -winning Vi sual 
Prototyper lets you test the look & feel and make 
changes on U1e fly. T11.1eCocle technology ensures U1e 

user code is prese1ved dwing cocle regeneration. Generates Windows .EXE 
w/fi.t!ly commented C or C++ sow-ce. CUA & SAA compliant. 

List: $995 Ours: $695 
FAXce tera # 2602-0003 

ED-The 
Programmers Editor 
by Lifeboat Software 
Ai last! A full-featured windows based pro­
grammers editnr ts here! ED is setting U1e 
standard with features like backgroWld 
compilation. automatic cocle indenting 
and completion, hyperte>.1 function/pro­
cedure lookups. "smarf' language-specif­
ic editing. a fast "C" ehiension language. 
Windows Toolbar. unlimited Wldo and redo. 
keyboard macros and remapping. and emulation of popular DOS 
editors (BRIEF, Wordstar, QediL Nortnn). Discover lhe Windows editing tnol for 
the90's. 

List: $269 Oms: $199 
FAXcctem# 0233-0011 

Microsoft Visual Basic 
for DOS 
by Microsoft Corporation 
Award-Winning productivity- now available 
for DOS! Draw forms a nd controls.write 
event-procedures. use and create custom 
contro ls-in DOS! Create a ll -new apps or 
combine with exisling C/C++ or Pasca l 
code. Highly compalible with VB/Win for 

multi-platform development. Even run exis ling MS Quick Basic/Basic 
PDS code! Includes a native 80 x 86 compi ler that creates 100% 
standalone .EXE files. 386 code generation. MOVE overlays. an inte­
grated ISAM and much more! 

Standard Edition List: $199 Ours: $139 
Professional Edition List: $495 Ours: $325 
FAXcetera # 1269-0039 

miniED Tools for 
Text Processing. 
by Strategic Software 
Easily add sophisticated text func · 
lions and spell-checking to your appli­
cations. Handle text windows, memo 
fields, formatted text display and more 
with a simple call to a_min!Ed func­
tlon ._mlnlED-RAM based, Toolkit ­
RAM/File based editing engine. _mlniSpell-spell checking engine. 
Compatible with a ll standard languages, the _mJniEd family of 
tools are wlitten in "C" and come with complete source. Ideal for 
cross-platform developers. CALL TODAY FOR PRICING! 

FAXcetera # 0027-3001 

MediaDeveloper 
by Len el Systems 
Create multimedia-enabled applica­
tions with MedlaDeve!oper and 
Object Vision. MediaDeveloper Is 
the Multimedia Development 
Toolkit to Integrate sound, images. 
animation 
(analog or dlgltal) Into Windows applications . Includes media and 
device control for multimedia pertpherals including CD-ROMs, VCRs 
and laserdisc players; support for major animation, video. audio and 
graphics formats; a multimedia·database; an OLE server; and a suite 
ofDLLs. 

a nd fu ll -motion video lbi~~~~w.:i 

List: $595 Ours: $499 

FAXcetera # 1005-0302 


Lahey F77L-EM/32 
by Lahey Computer Systems 
Industry leading 32-bit FORfRAN Language 
System includes Phar Lap's 386/DOS 
Extender. VCPl, XMS, and DPMI compliant 
extender enables users to access up to 4GB 
and operate in the OS/2 and MS Windows 
DOS box. The extender is royalty-free and 
inc ludes virtua l memory s u pport. 5.1 

includes Editor, profiler, make utility, library manager. video graphics 
and 486 optimizations. Support for popular Vf'\X, IBM VS and 90 fea­
tures. 

List: $1390 Ours: $1015 
FAXcetera # 1476-0004 



Multimedia Toolbook 
by Asymetrix 
Complete Multimedia Authoring. 
Create your own multimedia applications for 
MS Windows. Simple intetface and set of 
ready-to-use multimeclla objects make it the 
fastest and easiest way to develop multime­
dia apps.This award-winning tool provides a 
complete package versatile enough to develop 
new applications or put a new face on exist­
ing ones, with no run time fee. 
List: $695 Ours: $599 
FAXcetera # 2776-0005 

Bsupport for Novell's {!. 
.. ...... .. ;;
Btrieve :..~ )

by Information Architects t 1 
1· 

A set of utilities to create. ecUt, and manip­ --·- ' . ···4 · . Hl/111111111 
ulate Bllieve data files. Other functions , 

::i 

.... '• 
' l:include data recovery. application debug­

ging. exporting, and BlJilL replacemenL 
Some products include Royalty-Free Disllibution and C 
source. Versions for DOS text, Windows, and OS/ 2. An absolute MUS r 
for any Bllieve developer. 
List: $309 Ours: $259 
FAXcetera # 2390-0007 

DocMaker C-Heap 
by Task Software by Library Technologies 
Create complete User Manuals four to five times Best-fit malloc( ) cuts fragmentation. Dole faci lity 
faster! Manuals include Contents. Tutorials. reduces per-block overhead and fragmentation. 
Figures, Reference, Index. Appendices, and Three ways to use virtual memory -autoswap or 
morel F1exlble "IntelligentText' writes up to 90% blocks copy; optional disk 1/ 0 cache. Allocate 
of the manual. Features 28 soft fonts. automat­ heap and vmem blocks >64K Access UMBs. 
ed page layout, and global formal control! Easy page fran1e via malloc ( ). DOS=UMB nol req'd. 
to use DOS system with pulldown menus. Two near, two far heaps. All memory models 
mouse support, and on-line help! supported. Hw1clreds of functions. thorough 

documentation, no royally. Specify compiler.List: $199 Ours: $179 
FAXceiera # 1004-9001 List: $229 Ours: $209 

FAX.cetera # 1003-1701 

RoboHELPTM 
by Blue Sky Software 
Cut your Development time by 95%. 

RoboHelp enables you to design. test and 
create a comprehensive on-line, context 

sensitive Help System for Windows applica­

tions using graphical objects, a tool palette. 
a mouse. and Word for Windows.Just fill 

in the actual text when prompted and iJ! HI A h . S
'"'~ ep ut ormg ystemRoboHElP generates all the source code for 

the On-Une Help System. 

List: $495 Ours: ~ NOW! $399 
FAXcetera # 2602-0005 

PROTOGEN 3.0 
by ProtoView 
Developmen t 
NEW VERSION!The induslly standard for 

code generation and prototyping Windows 
applications. Develop the user interface of 
your application using Visual prototyping 

methods. ProtoGen generates expert level. 
commented code for ANSl C. Microsoft Nr Wm32. All generators included! User 
Code is preseived from one generation to the next. It's easy and fast. 
List: $199 Ours: $99 
FAXcetera # 2553-0002 

Circle 119 on Inquiry Card. 

Cfapprentice 
by SymbTech 
New lechnolCJ©' for maintaining 

and constrncting C source pro­

grams. C Functions can be 

mechanically evaluated. ana­

lyt.ed and changed based on 
your maintenance objectives. 

Every pait of a C source l\le 

can be analy1.ecl/changed. including 
comments, whitespace, preprocessor commands, as well as 

C code itself. Convert C source to equivalent C++ code, migrate C code Lo paral­

lel veciDr maclih1e architecture, or locate and change windowing function calls. 

DOS 386 List: $895 Ours: $759 
FAX.cetera # 2553-0002 



NEWS 

An Open Platform 
for Your Pocket 

The 4.6-ounce Digital 
Book System- I hand-held 

personal computer uses West­
ern Digital' s 16-bit CPU. An 
open-platform machine, the 
DBS- I is designed as a mo­
bile information tool that fits 
in a shirt pocket. 

Capable of storing up to 90 
MB of information in two re­
movable interactive "d igital 
books," the index-card-size 
unit has a QWERTY key­
board and eight function 
keys. The independent built­
in notepad holds up to 60 
lines of text, and the unit' s 
search and spelling-checking 
capabilities are based on 
fuzzy logic. Four lithium but­
ton cells provide up to 60 
hours of battery life. Digital 
books currently available in­
clude The Medical Letter 
Handbook of Adverse Drug 
Interactions and the Merriam­
Webster dictionary. 
Price: $ 199. 
Contact: Franklin Electronic 
Publishers, Inc., Mt. Holly, 
NJ, (609) 261-4800; fax 
(609) 261-1631. 
Circle 1272 on Inquiry Card. 

Large-Screen 
Portable 486 

Bit Wise Des igns' Screen­
Star Model 450S, built 

around a 50-MHz 486 CPU, 
has 16 MB of 60-ns RAM 

w H At ·, .s -~ · E w .• s~ .Y _s T E M s 

Digital books snap in and out at the base of the Digital Book 
System- ]. You can cross-reference, highlight, and tran..~fer text 
from one book to the other. 

(expandable to 32 MB), 256 
KB of cache RAM, and 500 
MB of magnetic disk storage 
(expandable to l GB). The 
portable workstation is in a 
rugged suitcase shell. 

The ScreenStar 's 21-inch 
gas-plasma screen, which 
folds fl at within the suitcase, 
displays at full size two 8 '/,­
by I I -inch documents at a 
resolution of 1280 by l 024 
pixe ls. Two full-size ISA 
slots are available for appli­
cation-spec ific adapter 
boards; a 5 1/1-inch bay can 
handle a second hard drive, a 
CD-ROM drive, or a read/ 
write optical drive. The unit 
ships with Windows 3. 1. 
Price: $ 13 ,995. 

Contact: BitWise 
Designs , Inc. , Sche­
nectady, NY, (800) 
367-5906 or (5 18) 
356-9741; fax (5 18) 
356-9749. 
Circle 1271 
on Inquiry Card. 

Screen.Star Model 
450S. 

Variable -Voltage 
Notebook 

A 5-pound notebook that 
uses the Am386SXLV 

microprocessor, the CF- I 000 
from Panasonic has 4 MB of 
RAM (expandable to 12 
MB). With Addstor's Super­
Stor disk compression utility 
installed, the 60-MB hard 
drive has a capacity of 
llOMB. 

VLSI Technology's 
VL82C3 l SA Scamp II sin­
gle-chip low-power system 
controller supports 3.3-V, 5­
V, and mixed-mode operation 
without external level shift­
ers . The CF- I OOO ' s 9 '/,-inch 
VGA LCD screen has 640­
by 480-pixel resolution . A 
detachable fl oppy drive lets 
you insert an optional second 
nickel-metal-hydride battery 
for 3 to S '/, more hours of use. 
The unit has serial, parallel, 
VGA, mouse, and dedicated 
AT bus ports , as well as two 
internal slots for RAM ex­
pansion and a modem. 
Price: With 60-MB drive, 
$2299; with 120-MB drive, 
$2699. 
Contact: Panasonic Commu­
nications & Systems Co. , 

. 


Secaucus, NJ, (800) 742­
8086 or (817) 685-1213. 
Circle 1274 on Inquiry Card. 

Modular Choices 

The modular Max um 
4150DE2 offers config­

urations with up to 16 GB of 
memory on the hard drive. 
Memory on the motherboard 
is expandable to 64 MB . 
Based on the 486DX2 chip, 
the 50-MHz system is avail­
able as a desktop, tower, 
and minitower. 

A typical desktop model 
comes complete with 4 MB 
of RAM; 64 KB of memory 
cache; a 330-MB IDE hard 
drive; clua l floppycl rives;a 
three-button mouse; and a 
14-inch, noninterlaced VGA 
color monitor with 1024- by 
768-pixel resolution. DOS 
5.0 and Windows 3. 1 are 

preinstalled. 

Price: $4759. 

Contact: Maxum Systems, 

Inc., Brooklyn, NY, (718) 

643-3385 . 

Circle 1273 on Inquiry Card. 

Unstoppable PCs 

The Unstoppable series of 
fault-tolerant 486-based 

PCs and servers uses RAID-5 
disk arrays, ejectable hard 
drives, and a UPS (uninter­
ruptible power supply) to 
allow the Astrix ArrayServer 
and ArrayPC to automatically 
recover data in the event of 
power or drive failures . 
Equipped with EISA or ISA 
buses, the ArrayServers have 
l. l GB of storage using four 
hot-swappable SCSI drives 
(380 MB or larger), a 500-W 
UPS , and a 486DX/50 with 
a 256-KB cache and 16 MB 
of RAM. 
Price: Starts at $799 1. 
Contact: Astri x Computer 
Corp., Milpitas, CA, (408) 
946-2883; fax (408) 946­
1610. 
Circle 1275 on Inquiry Card. 

72 BYTE •JANUARY 1993 



NEWS 

WHAT'S NEW • PERIPHERALS 


Smart Input 

Not a robot but a 3-D laser 
digitizer, the Digibot II 

measures 44 by 28 by 30 
inches. It " reads" multidi­
mensional objects up to 18 
inches in diameter and 18 
inches tall and then produces 
a li st of x, y, and z coordinates 
accepted by any CAD/ 
CAM/CAE software that 
reads 3-D po in ts. 

Des igned to be fas t and 
precise, the Digibot II scans 
at 1200 points per minute at 
an accuracy within 0 .002 
inch. Dig ibotics includes sys­
tematic and adaptive scan­
ning software for even or 
uneven surfaces. 
Price: $49,000. 
Contact: Digibotics, Inc ., 
Austin , TX, (5 12) 832-6544; 
fax (5 12) 832- 11 63. 
Circle 1276 on Inquiry Card. 

Portable Printing 

The 4.4-pound Hewlett ­
Packard DeskJet Portable 

printer can be eas ily toted on 
tri ps, offering HP 's laser­
quali ty ink-jet printing to 
trave lers. Us ing the same 
thermal ink-jet print techno l­
ogy as HP 's DeskJet desktop 
printer line, the DeskJet 
Portable offers 300-dpi reso­
lution and prints up to 3 ppm. 
You can manuall y feed in 
letter- , legal-, and A4-size 
paper as well as transparency 
film and labe ls. An optional 
sheet feeder that ho lds 50 
sheets of paper or transparen­
cies is avail able. 

The printer offers several 
built- in fonts and can use 
TrueType fonts. The unit has 
an internal recharger as we ll 
as an optional rapid recharg­
er; battery li fe averages 100 
pages per charge. 
Price: HP DeskJet Portable, 
$599; cut-sheet feeder, $99; 
rapid recharger, $99. 
Contact: Hewlett-Packard 
Co., Pa lo Alto, CA, (800) 
752-0900; in Canada, (800) 
387-3867 . 
Circle 1277 on Inquiry Card. 

Adaptive screening software in the Digibot II automatically 
produces a greater number ofpoints in an o~ject that contain.1· 
a sharp curve than. in one that contains a gradua l curve. 

The WriteMove II, a 
portable printer for Mac 

PowerBooks, weighs 2'/, 
pounds (including a recharge­
able battery) and tucks into 
your PowerB ook carrying 
case. Supported fonts include 
2 l from Linotype, Adobe 
Type Manager, and True­
Type. The WriteMove's print 
features include 360-dpi reso­
lution, preview, print later, 
and print in the background . 
You can choose to use the 
multistroke or the single ­
stroke ribbon. The Write­
Move II also prints on en­
velopes and transparencies. 
Price: $599. 
Contact: GCC Technologies, 
Bedford , MA, (800) 422 ­
7777 or (6 17) 890-0880; fax 
(6 l 7) 890-0822. 
Circle 1278 on Inquiry Card. 

Power Backup 

The PowerTape QIC (quar­
te r-inch ca rtridge) backup 

system, ava i I able as internal 
SCSI 5 1/,1- inch drives or ex ter­
nal devices, runs on AT, IS A, 
and EISA PCs. The Power­
Tape is also compatible with 
a variety of major network 

operating systems. 
A new technology in the 

system achieves data transfer 
rates of 300 KB ps ( 18 MB 
per minute) and compressed 
data capacity of 4 GB per car­
tridge . The PowerTape com­
plies with the QIC-2GB in­
dustry standard but costs onl y 
about half as much as previ­
ous QIC systems that use 
4-mm helical scanning tech­
nology. 
Price: $ 1995. 
Contact: Colorado Memory 
Systems, Inc., Love land , CO , 
(800) 45 1-0897 or (303) 669­
8000; fax (303) 667-092 1. 
Circle 1279 on Inquiry Card. 

Grabbing Eyes 

G rab that image with the 
ComputerEyes/RT frame 

grabber. But why isn ' t thi s 
software? Because thi s SCSI 
device fo r Macs can capture 
24-bit color images from any 
standard video source. 

The ComputerEyes/RT 

L-

connects eas ily to a wide 

range of Macs and can cap­

ture co lor or bl ack-and-white 

images at 1/10 second. Video 

inputs include NTSC com­

posite video and S-video. 

You may predefine capture 

size and number of frames 

while choos ing among TIFF-. 

PICT-, PICT2- , MacPaint-, or 

Quicklime-compati ble fo r­

mats. You need a Mac with at 

least 2 MB of RAM running 

System 6.07 or hi gher. 

Price: $599.95. 

Contact: Dig ital Vi sion, Inc., 

Dedham, MA, (6 17) 329­
5400; fax (6 17) 329-6286. 

Circle 1280 on Inquiry Card. 

CD Fever 

W ith e ithe r a Mac or a 
PC, you can watch 

movies on C D with Chinon 's 
line of multimedi a CD-RO M 
drives. Using nonproprietary 
SCSI d ri ves , these mode ls 
ca ll on a 64-KB data buffe r to 
average a 350-ms access time 
and a data transfer ra te of 150 
KBps. They support the full 
MPC and Q uicktime spec ifi­
cations. 

The top-of- the-line Model 
CDC-435 works with both 
the Mac and PC and inc ludes 
a 12-functi on re more conr ro l; 
a headphone jack wirh vo l­
ume contro l; and ranclom­
pl ay, intro-only, repeat-s in ­
g le-t rack, and repeat-a ll 
buttons. The orher mode ls, 
internal and exre rn al. repre­
sent a variety o f fea tures with 
a range of audio and mul ti­
medi a capabilities. 
Price: $695 to $895. 
Contact: Chinon America, 
Inc., Torrance, CA, (3 I 0) 
533-0274; fax (3 10) 533­
1727. 
Circle 1281 on Inquiry Card. 

The PowerTape 
Q!C comes with 
Colorado Backup 
fo r DOS sr~fiware 
and a DT-4000 da ta 
cartridge. 
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A world of change is coming. 
Portable products like computers and cellular phones are 

fast becoming a part of our everyday life. And as the market 
for these portable products grows and shifts to mass ret ail 
distribution, so will consu mer demand for a readily available, long 
lasting rechargeable battery. 

Introducing DURACELL: Nickel-Metal Hydride Rechargeable Batteries, a limited 
number of standard sized packs that will soon be conveniently available in millions of 
retail outlets worldwide. Exactly where your portable products must be found if you 
hope to gain a larger share of the growing consumer market. 



Consider the advantages DURACELL Rechargeables 
offer you, the manufacturer. Up to 40% longer life 
than ordinary nickel-cadmium. Freedom from the 
burden of custom pack design and inventory. 
Reduced product costs and cycle time to market. 
Worldwide availability of replacement packs. 

DURACELL Nickel-Metal Hydride Batteries can 
make your portable computers and cellular phones 
as convenient, affordable and consumer friendly as 
your changing market demands. Join Duracell in a 
power partnership today. 

Circle 21 7 on Inquiry Card. 

DURACE LC 

RECHARGEABLES 




Four-Channel 
Converter 

B uilt to the lnmos TRAM 
(transpute r module) for­

mat, the adt 164 hi gh -speed 
AID converter provides four 
channels of simultaneously 
sampled data at I MHz per 
channel with a resolut ion of 
12 bits. Sophisticated trigger­
ing lets you set the conver­
sion rate via a software-pro­
grammable tri gger level on 
an ana log input signal , an ex­
ternal TTL-compatible signa l, 
or a software command . The 
maximum conversion rate is 
I megasample per second. 

The 4'/i- by 32/1-inch mod­
ule can store up to 4 MB of 
data in on-board memory and 
has an on-board 32-bit trans­
puter. The adt 164 is bui lt 
around a CMOS converter 
from Burr-Brown and uses a 
T400 or T805 processor. 
Price: About $3050 to $4240 
(£ 1795 to £2495). 
Contact: Sunnys ide Systems, 
Ltd. , West Lothian , U.K ., 
+44 506 460345; fax +44 506 
4603 14. 
Circle 1282 on Inquiry Card. 

Sentry in a Slot 

The System Sentry PC 
monitoring system tracks 

DC voltages from the power 
supply and the battery and 
monitors the PC 's interna l 
temperature. The half-card 
signals readings that exceed 
whatever high and low limits 
you define, notifying the host 
PC via an interrupt or report ­
ing to another PC over a di­
rect connection via its serial 
port. The card fits in an 8-bit 
slot and has an LED bu ilt 
into its bracket. 
Price: $379 .95. 
Contact: Berkshire Products, 
Inc .. Duluth , GA, (404) 4 18­
1286; fax (404)418- 1289. 
Circle 1283 on Inquiry Card. 

NEWS 

WHAT'S NEW • ADD-INS 

Th e adt 164 is built around Burr-Brown 's new CMOS 
converter, which allows the module to reach high speed with 
low power co11su111ption. 

Control 
Your Cache 

Acaching controller that 's 
compatible with the ISA 

bus, the MC-2068 connects 
two I DE hard d ri ves as large 
as 2 GB each, two fl oppy 
drives, and a Colorado Mem­
ory Systems tape backup sub­
system. The controller has a 
cache access time of less than 
0.5 ms and a disk transfer rate 
of 24 Mbps. The 512-KB 
cache is expandable to 8 MB 
through the use of 256-KB 
or I-MB SlMMs. 
Price: Without DRAM , 
$249. 
Contact: Maple Systems, 
Inc. , San Jose, CA, (408) 
456-0355; fax (408) 456­
0356. 
Circle 1284 on Inquiry Card. 

TV on Your Mac 

L apis Technologies' L-TV 
NTSC interface card lets 

you connect your Mac LC, 
LCII, or Performa 400 to 
your TV and use the TV as a 
d isplay device. The L-TV 
provides up to 16- bit-mode 
d isplays on your TV at 
a maximum resolution of 

640 by 480 pi xe ls. 
TV-Show software turns 

your TV into a presentation 
device while letting you 
watch and control the action 
on an Apple 12- inch monitor. 
The software also includes 
keyboard-selectable flicker 
filters to adj us t the picture 
quality on the TV. 
Price: $349. 
Contact: Lapis Technolo- . 
g ies , Inc., Alameda, CA, 
(5 I 0) 748-1600; fax (5 10) 
748- 1645. 
Circle 1285 on Inquiry Card. 

Double 
the Resolution 

A n add -in card that fits in 
the opti onal 110 slot of 

the Hewlett-Packard LaserJet 
Series II and Ill printers , the 
doubleRES IV ra ises the res­
olut ion from 300 dpi to 600 
dpi. With its own Windows 
driver, the card can use all the 
features of Windows printing, 
such as embedded and down­
loaded TrueType fo nts. 

Other characteristics in-

elude proprietary data com­
pression, which enhances 
printing speed, and enough 
self-contained memory that 
no add itional memory is 
needed on the LaserJet for the 
increased resolution. Network 
and shared connections are 
supported. 
Price: $595. 
Contact: Laser Printer Ac­
cessories Corp., San Diego, 
CA, (619) 485-8411; fax 
(6 19) 487-5809. 
Circle 1286 on Inquiry Card. 

Two for Sound 

The MPC-compatible BSR 
MediaMaster sound board 

has a built-in microprocessor, 
384 KB of RAM, and 16-b it 
AID and DIA converters. The 
result is the ability to record 
and play back sound at 44.1 
kHz, the sampling rate used 
to record audio CDs. The 
board includes vector-based 
processing with 128 built-in 
digitized instruments and 
sound effects and ships with 
MPC Windows applications 
and audio recording, mixer, 
jukebox, and CD music 
launcher programs. 
Price: $ 199.90. 
Contact: DAK Industries, 
Inc. , Canoga Park, CA, (800) 
325-0800 or (818) 888-8220. 
Circle 1287 on Inquiry Card. 

A dvanced Gravis 's Ultra­
Sound, a 16-bit play­

back, 32-voice sound card is 
equipped with wave-table 
synthes is and 256 KB of 
memory (expandable to I 
MB). The card is AdLib and 
SoundBlas ter compatible and 
has a Windows 3. 1 multime­
dia driver and a set of general 
MIDI patches. The Ultra­
sound Studio 8 program lets 
you record and play back 
sampled music. 
Price: $ 199. 
Contact: Advanced Gravi s 
Computer Technology, Ltd ., 
Burnaby, BC, Canada, (800) 
663-8558 or (604) 431-5020; 
fax (604) 43 1-5 155 . 
Circle 1288 on Inquiry Card. 
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Wh dothey
call it adongle? 
He wasn't famous . He 

didn't drive a fancy car, 
but dressed in his favorite 
Comdex T-shirt and faded 
blue jeans, he set out to 
change the course of the 
computer software industry. 
Quite a task for a lonely 
software developer. 

Sitting in front of his 
. computer, 
~· drinking 
;iii!! pots of 

coffee 
and 

smoking 
' 'cartons of 

It took time. Years in fact. 
But he did it. He wrote the 
most powerful computer 
program in the world. Now 
came the hard part. Selling it. 

The Most Powerful 
Program in the World 

Determined to make those 
long years pay off, he called 
on every distributor, VAR and 
dea ler in the world. He drove 
[rom Beantown to San Diego. 
Flew from Dublin to Borneo. 
Everyone loved the program. 

So he sold a few. Only 
a few. 

Back in Boston he 
waited . After a long year 

of code. 

with only 13 orders he set 
out to see what happened. 
As he drove across the 

country and 

flew around 


the world he 

cliscovered everyone 

knew about his program. 
Everyone had it too. 

The Global Marketplace 
From Paris to Prague, his 
program was everywhere in 
Europe. When he got off the 
plane in Hong Kong he found 
his program stacked to the 
ceiling in every computer 
store. Amazed in disbelief, he 
bought a hundred cartons 
of cigarettes and a hundred 
pounds of Indonesian 
coffee and flew 
back to Boston. 

Beaten, battered 5and bruised he went ~ ~ has changed the face of 
back to the drawing . ~4! hardware keys. They work 
board . This time he 
would really 
change the face of 
the software industry. 
He would develop a device 
that would prevent 
unauthorized distribution of 
software programs. 

Call It What You Like 
He developed a hardware 
key. His peers applauded his 
efforts. Finally, a solid solution 
for revenue protection. 

But he clidn't know 
what to call it. He thought 
of naming it after an exotic 
place he visited in his travels. 
Madagascar was a bit too 
long, though. 

"Name it after you, 
Don!", urged his peers. 
So he did. Soon 
everyone was calling 
the key a dongle, • 
after Don Gall- fl' 
the lonely software 
developer who did 
what he had to do. 

You've Come 

ALong Way, Baby 


Today, dongles are clifferent. 
Fact is, they've come a long 

way. Leading the 
industry with 

' :/' security solutions, 
Rainbow Technologies 

with multiple applications, 
are programmable and 
network versions control 

concurrent usage. And 
they're always transparent 
to the end-user. 

Sentinel Family 
from Rainbow 

Truth is, more and more 
developers are using keys. 
And the Sentinel Family is 
the most widely used in the 
world . In fact, over 6,000 

(,, • ·- and how keys 

developers use Sentinel from 
Rainbow. Why? They are 
sin1ply the most effective, 
reliable and easy to in1plement 
keys on the market. 

Learn more about securing 

1 i. 1 your software• 

provide developers 
with extra value. 
Call for a free copy 

of "The Sentinel 
Guide to Securing 

Software." And see 
just how easy it is to 

install a hardware 
key into your 
application in just 
minutes. Try it 
with our low cost 
Sentinel 
Evaluation Kit. 
Order one for 
your DOS, OS/2, Windows, 
Macintosh or UNIX based 
application. 

And remember, when 
you need a dongle, you need 
Sentinel - the only dongle 
Don Gall would use. 

CALL 

SOO/ 852-8569 
FOR YOUR FREE GUIDE 


TO SECURING SOFTWARE 


;en11na 

Securing the future of software 

Some call it adongle. Those who know, call it Sentinel. 


9292JERONIMO ROAD, IRVINE, CALIFORNIA 92718 • 714/ 454-2100 • fox 714/ 454-8557 
lnrernarional offices are located in rhe United Kingdom, Germany and France. 

Circle 1 S4 on Inquiry Card (RESELLERS: 1 SS) . 
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s1,3994111Uifii• 3.5+ 
Thisyears' model,5.51bs. $52/mo' 

486DX/33 ,... 
"No11 orable mention" 

Aug ust 1992 JaSSXl /15 386SXL-15 MHz, Optional 803B7SX 1standard,4&6options 80 " 3.5+ s1,599 
$59/mo ' 

JaSSL /15 Intel 80386Sl -15 MHz, 64 K CPU cache asabove 80 3.5+ s1,799
Advan cedSL power mgm 't, S67/mo ' 
Optional 803B7SX co ­processor 

DIAL 486SX /15 Intel 804B6SX- 15 MH z. Built-in BK CPU cache 4standard,B&20options 80 2.5+ s1,999 
S74/mo· 

TO SAVE 
486DX/33 Intel 804B60X-33 MH z. Built-in BK CPU cache as above 130 2.5+ s2,899 

$107/mo'DOLLARS 
ORDERING 
... 1-800-932-CO MP (2667) 
... Intern ational ca llers dia l: 

1-214-702-0055 
... 24 hourfax: 1-214-702-0300 
... Co rp orate credit and vol um e terms 

avai lable . [jl]li ll·il I .._ I 

HOURS OF OPERATION 
... 7am-10pm (CST) Mon.-Fri . an d 

9a m-5 pm (CST) Sat. 

WARRANTIES 
... 30-day, no questions asked, 

return po licy.--J 
"" 1year limited warra nty. 

SERVICE & SUPPORT 
... To ll-fre e te chnica l support 
... On-site service for deskto pst t and 

overni ght replacement for po rtables. 
... Next-day shipp ing for most systems . 

ttWith in 100 mi les of any Dow Jon es Seivice Center. ..Does not inc lude Windows 3. 1or mouse.~ Must be returned "as new" in or igin al package. 

486DX/33 
Lapt.op ls.s ue, 

Sept.em ber 1992 

ff/c a re t.o no t.e­

boo lrs w lutt. 

Gri., eldtt of 

Skyltw .d was t.o 

Pomercw i.cins; 

the ligh test. 

eompudyne is t.he PC mamifacturing and direct marketing arm of 

CompUSArn, the Computer SnperStore (NASDAQ symbol;CUSA)

inventors of big volmne, deep discounting PC retailing, cind the lnrges t chain 

of computer snper stores in the country. Comp1idy11e nuw.1ifacuires !OJI qua.lity, 

Jnlly-support.ed comfiuters as available from only the lnrgest PC manufacturers 

nt prices tyfiicallyfound only at garage shop clone houses. 

Result? We 're already one of the largest direct PC comJianies 

in thecountry mJ-d guarantee thnt our prices nre 

the lowest of nny current.l.y advertiJecl. 

• Interna l 3 1/ 2" 1. 44 MB flopp y drive 

· Bu il t-in trackba ll saves 
Feast your eyes on "one of the best note­ carrying a mouse 
book val ues around " (Mobil e Offi ce · MS/DOS 5.0 and 
7/92 ), sn ugly packed into a slim , trim, Microsoft® Wi ndows 3.1 
5.5 lb package (includi ng battery). insta ll ed ready to run 
All inc lude these nifty feat ures: · Polari s PackRat 4.1™ Personal 
• 11 " x 8.5"x 1.6" Information Manager™ 
(yes , onl y 1.6" thick!) • External SVG A mon itor and 

· Fu ll 10", 64 graysca le brill iant VGA screen keyboard support 

Notebook CPU RAM (MBsl HD IMBsl 

w JaSSX/10 Intel 80386SX·10 MHz Optiona l 80387SX 2standard, 16max 60 
Lastyears' model,6.5 1bs. 4!lllhm1ia..,. 

386SXIJ15 386 SXL-15 MHz Optional 80387SX 1standard,4 &6options 60 

• Expansion Station 

· User-instal lable FAX modem 
and other options 

• Full keyboard-dedicated 
'page up/down', 'home' 
and 'end ' keys 

· Built-in seria l (2) and 
parallel (1) ports 

• FCC Class B certification 

Battery Life !Hrs) Price 

1.5+ s999t 
S37/mo' 

! l ast years' model. Actual photo not shown. Actual weight 6.5 lbs. Trackball not included. Most specs diflerent lrom current model. 

http:Jnlly-support.ed


1interna l 3.5" unit in a mere 8"x 16" 
desktop footpr int for on ly $100 more. 

Options ,Options ,Options ... 
• Displays: Mono or color VGA; 1024 

and 1280 interlaced or non -inter ­
laced; 14" to 20" 

• Hard Drives: 40; 80; 105; 120; 211; 483 ; 
680 MBs or 1.2 GBs 

• Internal CD-ROM (inc. Gro liers 
Encyclopedia, Too lworks, Reference 
Library and PC-SIG) 

• Internal FAX/Modem : 9600 bps 
send/receive fax; 2400 bps modem; 
inc. Win Fax and Quicklink Software. 

• And many more! 

~ ~y~ 

486SXl25 
/Je.<t Huy , 

December 1992 

Duality. lowest Prices. Guaranteed. 


Order one of our pre-configured sys- · Bui lt in serial (2), para llel (1) and'''I•tems or custom-configure your own, game (1) ports 
choos ing from a myriad of options. • Artisoft's LA Ntastic® LAN 
Al l systems inc lude ... • 8 i/o board slots 
· Microsoft® Windows 3_1 • U/L listing

and MS/DOS 5.0 
· Microsoft compatible 

MICROSOFT@ G t H Iserial mouse WINOOWS,. e OriZonta .. . 
REAOt'-ID-RUN 

• 200 watt power supply Our standard desktop systems feature 
• 101 AT-style keyboards aesthetic yet rugged plastic-over-steel 
· FCC Class Bcertification construction with "one screw" assembly 

for quick easy upgrades. They support 
3externa ll y accessible 5.25" drive 
bays and 2 internal 3.5" units. 

Get Vertical. .. 
For those who prefer the aesthetics 
and footprint of a desktop tower or 
need the added drive capacity for fi le 
server applications, our mini tower 
offers an astonis hing 6 drive capacity; 
4external plus 1 interna l 5.25" and 

If JOIL C(Jll ft11d (I 

PC t.ha.t meets or 

exceeds ou.r equiv­

alent specificatiou , 

but is shipping ut a. 

lower advertised 

price, we'll. match 

the price. 

3860X/33 Intel 803860X-33 MHz lstandard 40 
32max 

3860X/33 or Intel 803860X-33 MHz or 2standard 80 
486SX/25 Intel 80486SX-25 MHz. w/built-in 8K CPU cache 32max 

486SX/25 lntel80486SX-25MHz as above 80 
Built-inBK CPU cache 

3860X/33 Intel 803860X-33 MHz 4standard 120 
CACHE 64K CPU cache 32max 

486SX/33 lntel80486SX-33 MHz as above 120 
8K CPU cache 

4860X/33 Intel 80486DX-33 MHz as above 120 
CACHE 128K CPU cache 

4860Xll0 Intel 804860X-50 MHz as above 120 
CACHE 128K CPU cache, True 50 MHz CPU 

4860X2166 Intel 80486DX2-66 MHz, 128K CPU cache 8standard 21111 
CAC HE New Double Clock CPU 32max 

COMIPUDYME 
THE LOWE S T OF THE LOW PR ICES . GUARANTEED. I BTE0131 I 

Prices and specificat ionssubject to change without notice. Compudyne Direct. 15167 Business Ave.. Dallas TX 75244. 

l.2or 16 bit SVGA card, 14' 640x480 VGA s849 .. 
1.44 Color Mon itor $32/mo' 

as as above s999 
above $37/mo ' 

1.2 & 16 bit SVGA card, 14' 1024 x768 SVGA s1,199
1.44 Color Monitor $44/mo ' 

as 
above 

16 bit SVGA card &Hi-Color Suppon 
14" 1024 x768 SVGA, .28 Interlaced Color Monitor 

s1,J99 
S52/mo' 

as 
above 

as above s1,499 
$56/mo' 

as 
above 

16 bit SVGA card, lMB Video RAM 
&Hi ­Color Suppon, 14' 1024x768 SVGA 

s1,799 
$07/mo ' 

Non-Interlaced Multisync Color Monitor 

as 
above 

as above s1,999 
$74/mo ' 

as 
above 

16 bit SVGA, Supertast Windows, Accelerator 
card, lMB RAM, 14' 1024 x768 SVGA 
Non·lnterlacedMultisyncColorMonitor 

s2,499 
$93/mo' 

w 

486SX/25 

"/-lonorable me11.tion" 
October 13 , 1992 

Intel™ 386 &486 &the Intel Inside logo are trademarks of Intel Corp. ™/®Trademarks belong to their registered owners_ "leasing arranged through leasing Group, Inc; payments based on 36 month open-end rate. 
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lntranetworking 
Hub 

I ~tegrati~g routing/switch­
ing, wmng-concentrator, 

and communications-server 
technologies , the Network 
9000 intranetworking hub lets 
you hot-swap processor mod­
ules, 1/0 modules, power 
supplies, and even the cool­
ing fans without powering 
clown the chassis or di sturb­
ing users. In addition, when 
you swap any processor mod­
ule, the hub automat ica lly 
reloads the new module with 
software and reconfigures it. 

The Network 9000 is 
avai lable in five- or 14-s lot 
chassis. Both chass is contain 
three Ethernet segments, four 
Token Ring segments, two 
FDDI (Fiber Distributed Data 
Interface) segments, and a 
dedicated management bus. 
Modules avai lable for the 
Network 9000 include high­
density Ethernet concentra­
tors, local and remote 
bridges/routers, high-density 
terminal servers, and inte­
grated routers/concentrators. 
Price: Five-slot version, 
$2495 and up; 14-s lot ver­
sion, $4495 . 
Contact: Xyplex, Inc. , 
Boxborough, MA, (508) 264­
9900; fax (508) 264-9930. 
Circle 1289 on Inquiry Card. 

600·MB Tape 
Backup 

Designed for networks 
with storage capacities 

of up to 600 MB, the Master/ 
DC 5'/.-inch half-height inter­
nal or external tape drive has 
a data transfer rate of 243 
KBps uncompressed and 
comes with two levels of 
error correction: Read-After­
Write and ECC (Error Cor­
rec tion Coding). With the 
drive, you get either Giga­
Trend 's MasterS afe Lite, a 
workstation-based backup­

Xyplex's Network 9000 irnproves network reliahility and 
manageability. 

and-restore so lution that 
backs up from and restores to 
any file server on the network 
(as well as the host worksta­
tion), or its MasterSafe NLM 
(NetWare loadable module) 
advanced network backup 
software (for networks that 
have from one to fo ur fil e 
servers). 
Price: $2250 and up. 
Contact: GigaTrend, Inc., 
Carlsbad, CA, (6 19) 931­
9122; fax (6 19) 93 1-9959. 
Circle 1293 on Inquiry Card. 

cc:Mail for Unix 

An Open Look GUI imple­
mentation of cc:Mai l, 

cc: Mail for Un ix lets you 
create multimedia messages 
and file attachments in the 
Unix environment and share 
them with other cc:Mail users 
regardless of the ir computing 
platform. In addition, you can 
store cc:Mai l message files 
on any file server that is ac ­
cess ible from your Sun 
Sparcstation through NFS 
(Network File System). 

The package provides 
graphical icons, pull-clown 
menus, pop-up di alog boxes, 
pinnable windows, and built­
in support for SMTP-based 
E-mai l systems. You can drag 
and drop fi les, including 

sound and graphics files, 
from the File Manager into 
any cc: Mail message; send 
and receive faxes within 
cc: Mail ; ask for return re ­

ce ipts; and access the bulletin 

boards shared by all cc:Ma il 

users. You can also com­

municate with users of most 

major mainframe and public 

E-mai l systems, such as 

PROFS , X.400, and MCI 

Mail. 

Price: Unix Platform Pack, 

$895. 

Contact: Lotus Development 

Corp. , Cambridge, MA, (6 17) 

577-8500; fax (6 17) 253­
9 150. 

Circle 1294 on Inquiry Card. 


Token-Ring 
Adapter Cards 

All three of Madge Net­
works' new token-ring 

products-the Straight Blue 
16/4 MC Adapter Card , the 
Straight Blue 16/4 ISA Plus 
Adapter Card, and the 
Straight Blue 16/4 ISA 
Adapter Card - can operate 
at 16 or 4 Mbps. Both the 
Strai ght Blue 16/4 MC (a 16­
bit Micro Chan ne l architec­
ture bus card) and the 
Straight Blue 16/4 ISA Plus 
(a 16-bi t ISA ca rd) support 
shie lded twisted-pair cab ling, 
unshie lded twisted-pair ca­
bling, and remote booting via 
built-in support for remote 
program load . An 8-bit ISA 

card, the Straight Blue I 6/4 
ISA supports remote booting 
but on ly STP cabling. 
Price: Straight Blue 16/4 MC 
and Straight Blue ISA Plus, 
$545; Straight Blue 16/4 ISA , 
$445 . 
Contact: Madge Networks, 
Inc., San Jose, CA, (800) 
876-2343 or (408) 44 1-1 300; 
fax (408) 441-1 335. 
Circle 1290 on Inquiry Card. 

Receive and 
Answer E·Mail 

Arewritten-from- scratch 
version of the original 

shareware program, Qmo­
dem-Pro comm unications 
software for the PC lets you 
receive E-mail messages and , 
regardless of the source, send 
replies to BBSes, E-mail ser­
vices, and fax machines. 

New features inc lude an 
enhanced off- line mail read­
er; mouse support; pull-down 
menus and resizable win­
dows; a spelling checker; up 
to 4095 entries per telephone 
book, with an unlimited m11n ­
ber of books; Class I and 2 
send-only fax capability; 
group dialing; and MCI Mail 
and CompuServe E-mai l 
gateway support. Qmoclem­
Pro al so supports 125 precon­
figu red modems; ZMODEM , 
Kermit, CompuServe B+, 
YMODEM, XMODEM , and 
ASCII internal protocols; up 
to I 0 external protocols; and 
Wyse 50, VT220, YT320, 
and TV! 925 terminal emula­
tions. 
Price: $99. 
Contact: Mustang Software, 
lnc., Bakersfie ld, CA, (805) 
395-0223; fax (805) 395­
07 13. 
Circle 1291 on Inquiry Card. 
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Viewsonic 6FS 

Yes, it's definitely time you expanded your view to the non-interlaced 
15" Viewsonic 6FS monitor. 

For one thing, you get 36-percent more viewing space than with a 
standard 14" monito1: And, since you can displ ay more information 
on the screen with the larger 15" flat square screen, this is an ideal 
monitor for Windows, Graphical User Interface (G UI) and desktop 
publishing environments. 

Thanks to the ultra high 72 1-iz refresh rate with resolution up to 
1,024 x768, the Viewsonic 6FS produces the most vivid and precise 
flicker-free image anywhere. In addition, the non-glare screen 
reduces irritating reflections. 

The monitor, compatible with all standard resolutions, features 32 
programmable modes with digital controls to store and customize 

the displ ay to fit your specific needs. It also is certified to meet strict 
MPR-11 Swedish certifications fo r low emissions, which makes it 
environmentall y safe. It 's a fact- the Viewsonic 6FS offers special 
fe atures normallyavailable only on large r, more expensive monitors. 

Expand your view, not your budget, with the affordable 
15" Viewsonic 6FS monitor. 

Viewsonic® 
20480 E. flusiness Pail-way 
Walnut, CA 91 789 
(7 14) 869-7976 (800) 888-8583 Fax: (714) 869-7958 
For in1111ediale faxed information, call the F;n,Sonic '·hot line.. at 
(7 14) 869-73 18-it 's available 24 hours a day. 

Circle 185 on Inquiry Card (RESELLERS: 186). 



As they say, it's all in the genes. Introducing the 
J-l.. ThinkPad ™from IBM. The slickest, sleekest little 
number that ever crunched one. A mere seven-and­
a-half pounds of brains and beauty that begs you to 
take it anywhere. And once you own one, that's exactly 
what you'll do. 

Introducing 


The top-of- the -line ThinkPad 700C sports a 
screaming 486 SLC ™ 25 MHz processor: But it's built for 
comfort too. There's a surprisingly roomy interior, 
witl1 a full- size, ergonomically des igned keyboard. And 
a screen that literally bends over backwards. 

Strategical ly placed on the keyboard is a li ttle red 
spot called the TrackPoint I I'." It does what a mouse wou ld 
do with a few million more years of evolu tion. Nothing 
dangles; it's part of the sou l of the machine. You can 
operate it with one fingertip. And it lets you think on 
any terrain , even one without any flat surfaces. 

The Think Pad's screen is a thing of almost aching 
beauty. Its 640 x 480 VGA resolu tion is sharper than 
that of many desktop computers. It displays 256 colors. 
And it's the bigges t screen on any notebook. So it's very 
easy on the eyes. 

The ThinkPad comes standard with things some 
other notebooks don't even offer as options. Like 4MB 

"Depending on usage and configuration. 00 MSRP. Dealer prices may vary. tWarranty 
information available from the Personal Systems HelpCenter or an IBM authorized dealer. 
?OOT warranty is avai lable in USA and Canada only. !t in Canada, call 1800465-7999. 
IBM is a registered trademark and ThinkPad, HelpWare, HelpCenter, SLC andTrackPoint II 
are trademarks of International Business Machines Corporation. PRODIGY is a registered 
trademark of Prodigy Services Company.© 1992 IBM Corp. 

Its mother was 
Its atherwa 



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

of memory upgradab.le to 16MB. 120MB of hard disk 
space. Pre -installed DOS 5.0 and PHODIGr You ca n 
so up it up with a turbo- charged 486SLC2 50125 MHz 
processor-just one of the upgrade products I BM 
offers. And the hard disk is 
removable, so it's easy to 
upgrade and share your '1 Y 
ThinkPad, not to 
mention the great 
security and virtu ­ ' 
ally unlimited 
storage. G 

" lHThinkPad blows 
the doors off its ( ~ competition in an 
even more su rpri sing 
arena. Price. Any 
ThinkPad in the 
line wil l give you more 'B

The world's smallest for your money- and for 
stick shift. 

your psyche-than any other 
notebook. 

If you have questions a long the way, Think Pad 
Models 700C and 700 are supported by HelpWare;· 
an inva luable service package that includes a three-yea r 
international warranty! 

ThinkPad Model 700C Model700 

Processor 486 SLC/25 MH z 486 SLC/25 MHz 

Display 10.4" Active Matrix 
256-Color Screen 

9.5" Monochrome Display 
64 Grayscale Screen 

Battery Life• 2-4 Hours 3.8-7.5 Hours 

Weig ht 7.6 Lbs. with Battery 6.5 Lbs. with Battery 

Warranty 3 Years (International) 3 Years (In ternational) 

Price·· $4,350 $2,750 

For more information or an IBM authorized 
dealer near you, ca ll our Personal Systems HelpCenter'" 
24 hours a day, 7 days a week at I 800 772-2227.tt 

Then just park one in your lap and see 
what happens. ==-:::. == (!9 

- _.... __..._---,_ 
•

amain rame. 
s a 

Circle 112 on Inquiry Card. 
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CLOS-Based 
Development 

B ased on CLOS (the Com­
mon Lisp Object Sys­

tem), Allegro CL\PC 1.0 is a 
full-featured OOP (object­
oriented programming) solu ­
tion for Windows that lets 
deve lopers des ign, build , and 
maintain complex applica­
tions . The software's pro­
grammable and extensible 
development tool s include an 
editor, a structure editor, an 
inspector, a debllgger, a trac­
er, and a stepper and time 
profiler. Allegro CL\PC 1.0 
also fea tures Common 
Graphics , an object-oriented 
layer on top of the Windows 
API, and a DLL interface to 
code written in languages 
such as C and FORTRAN. 
Price: $595 . 
Contact: Franz, Inc ., Berke­
ley, CA, (510) 548-3600; fax 
(5 10) 548-8253. 
Circle 1296 on Inquiry Card. 

UUCP for MKS 
Toolkit 

New features of MKS 
Toolkit 4. 1 include MKS 

UUCP, an awk compi ler, 
MKS Make , and Windows 
icons that put frequent ly used 
utilities, such as sh, find, 
v i . grep, and awk, just a 
click away . The MKS UUCP 
faci lities provide interactive 
mail composition and mail 
read ing, a uucp command 
that prioritizes requests to 
transfer or receive fil es, a 
uux command that al lows 
command execution from a 
remote machine running 
MKS UUCP, and the abil ity 
to create custom applications. 

The new awk comp iler 
creates freestanding DOS 
programs from a working 
MKS AWK program, so you 
can create and di stribute ap­
plications without royalties. 
In add ition. you can use these 
applica ti ons independentl y of 
MKS Toolkit and MKS 

ft (.dh :turth 

Nr.l enmr. 111 A11r.nrn Cl.\PC 
'lcrclu n: l.U 
CnJIVll[llJI IC! l !l!Ji'. Fi nn ~ hu:..., Uc1b:lr.y. CA. 
'°1 ll liMl1l ~ IC l: CJVCd , 

> llu 111f'°i t11Ql)C .l 1111'1 
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;::t.11 11 rl !iucct t1ii lul :liUhm11t1 1cu1J humll" 
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I 
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!dr.h:l1111 11imn 11c 11 n11c lllllm n11 pbncl I) n. ll<llTANOAf10 mnrc MROT·OUINITION NOW bJr.OM.4 
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Allegro CL\PC's Garbage Collector automatically manages 
menwl )' allocation, reducing the number o.f'design errors, and 
the Runtime Generator creates compact, faster applications 
for roya/ty-ji·ee delivery. 

AWK. The MKS Make fea­

ture minimizes file mainte­

nance by lett ing you create a 

recipe for large or small soft­

ware projects. 

Price: $299. 

Contact: Mortice Kern Sys­

tems, Inc., Waterloo, Ontario, 

Canada, (5 19) 884-2251 ; fax 

(519) 884-8861 . 
Circle 1297 on Inquiry Card. 

CASE Tools 
for Autocoding 

S AGA, a CASE tool for 
acq uiring and process ing 

data in a real-t ime env iron ­
ment, provides synchronous 
data streams for safe and effi ­
cient app lication coding and 
presents graphics and text 
through block, gate , and logic 
diagrams. SAGA lets you 
capture, check, and imple­
ment your software designs. 

You edit and display infor­
mation at three levels: Hierar­
chy, which displays an over­
all view of the software 
architecture; Network, which 
disp lays data hierarchy and 
data communication between 
components; and Data-View, 

which displays data types and 
definitions. SAGA coordi­
nates information at each 
level so that changes are im­
mediate ly propagated during 
the development process. 

SAGA also provides 70 
ready-to-use components and 
the facility to add further 
components with C code or 
SAGA 's own forma l lan­
guage. In addition , SAGA 
lets you verify completed 
system, subsystem, or com­
ponent designs at any stage 
prior to fin al code generation. 
Price: About $188,080 
(100,000 French francs). 
Contact: Verilog, Toulouse 
Cedex, France, +33 61 19 29 
39; fax +33 61 40 84 52. 
Circle 1298 on Inquiry Card. 

Prefabricated 
Software Tools 

Now you can quickly cre­
ate applications from 

prefabricated software com­
ponents using Digitalk 's open 
language-neutral technology 
called PARTS (Parts Assem­
bly and Reuse Too l Set) . The 
first product using th is tech­
nology, PARTS Workbench 
for OS/2 2.0, consists of a 
catalog of prebuilt compo­

nents, both visual and non­
visual, and a workbench win­
dow. You create applications 
by dragging parts from the 
catalog into the workbench 
and then "wiring" parts to­
gether by drawing lines be­
tween them. The PARTS 
technology lets you assemble 
and reuse software compo­
nents written in languages 
such as Smalltalk/Y or C. 
Price: $1995. 
Contact: Digitalk, Inc. , Los 
Angeles, CA, (3 10) 645­
1082; fax (310) 645-1306. 
Circle 1299 on Inquiry Card. 

Port Windows 
Applications 

W NDX Portable Devel­
opment Tools 2.0 com­

bines WNDX run-time li­
braries and resource creation 
tools that let you create GUis 
that transport in as little time 
as it takes to recompile and 
relink to other popular plat ­
forms. The company says the 
tools let you build Windows 
appli cations that are portable 
to popular graphical operat­
ing systems (i.e. , Mac, 
OSF/Motif, Open Look, 
OS/2, and DOS) with no loss 
of pe1formance. 

The WNDX portable GUI 
run-time libraries provide a 
single consistent API of more 
than 1000 functions and at­
tributes for any language with 
a C-style interface. The pack­
age 's WNDX Opus, an ob­
jected-oriented GUI design 
tool , makes developing GUI 
resources (i.e., dialog boxes, 
menus, icons, cursors, pat­
terns, color palettes , and 
strings) as easy as "pick and 
drop. " 
Price: $695. 
Contact: The WNDX Corp. , 
Calgary , Alberta, Canada, 
(403) 244-0995 ; fax (403) 
244-1039. 
Circle 1300 on Inquiry Card. 
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HP Vectra 486N Specifications 

. • 32-bi t Intel SX, DX and DX2 processors at 25, 33, 50 and (i(i MH z 


• 4 MB RAM , expandable to 48 MB . 
• Local bus integrated Ultra VGA+ Video with graphics accelemlors 
• 85-430 MB hard drive 
• :J.5" floppy drive 
e Three 16-bit expansion s lots 
• ROM -based in ternal d iagnostic and system guide 
• Integrated Flash BIOS and boot-ROM 
•M ultilevel ha rdware securi ty 
• Ch ip-upgmdable 

'S11g,gcs1cd U.S. list /Jriccs for HP -18fi /2GN and I 11 1 <1Bfi /!l3N M( 1dcl l PCs. Mo11il(1r nol included. Mil:n isofl isa U.S. registered trademark ofMi cn1s( 1fL Cm1xmation . Windows 3.1 ls a product uf Mil'n 1s1J f1 
C! 1 rpoi~1ti on. The In tel Inside lu~o is a U.S. l radc11 1ark ufln 1.cl Cuq ~ 1ra1ion. ·'f'· l !)fJ~ Hcwlctt-Pa1.:kan l Company J11'G-nGf:i 

I 
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Nowwe're calling the shots. 

Those cheap PCs don't stand a 
chance. Hewlett-Packard has intro­
duced 486 models starting at under 
$1,200~ With prices of our entire line 
of HP 486 and 386 PCs down as much 
as 42% in the last 9 months. 

But our low prices have not come at 
the expense of quality, performance 
or the features you want. 

To scream through those high­
powered Microsoft® Wmdows and 
CAD projects, our revolutionary 
local-bus technology and fast graphics 
accelerators really fly. And, with 

true multivendor compatibility, 
HP PCs fit easily into your computer 
environment. 

We've also made big advances on the 
networking front. Many models come 
with preinstalled network in terface 
cards and boot-ROMs. And, of course, 
HP PCs are fully tested and certified 
with all the major NOSes. 

Our security features are so conveni­
ent your people will actually use them. 
And our 486 desktop PCs are chip­
upgradable. So you can count on 
always having the latest and greatest. 

All this for as little as $1,200! And for 
a few hundred dollars more, we'll throw 
in a hard drive with preinstalled DOS 
5.0, Windows 3.1 and a mouse. 

To be a winner in the price wars, 
call 1-800-752-0900, Ext. 7094 for 
your nearest HP PC dealer. Or call 
1-800-964-1602 for immediate 
details. Then start calling the shots. 

HEWLETT 
PACKARD 
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PowerPoint 3.0 
for the Mac 

M icrosoft PowerPoint 3.0 
for the Mac integrates 

word processing, outlining, 
graphing, drawing, and pre­
sentation management tools. 
You can produce presenta­
tions that include 35mm 
slides , overhead transparen­
cies, speaker's notes, audi­
ence handouts, and electronic 
slide shows. Version 3.0 for 
the Mac also has menus, 
commands, and keyboard 
equivalents consistent with 
PowerPoint 3.0 for Windows, 
so you can share files be­
tween them and run cross­
platform presentations. 

Features include 160 tem­
plates; the Slide Master, 
which provides visual consis­
tency and format control; 84 
graphing sty les; automa,tic 
build slides with flying bul­
lets , transition effects, on­
screen notation, sound , and 
video; 35 PostScript fonts; 
over 500 pieces of full-color 
clip art; graphics importing; 
and 5000 professionally de­
signed color schemes. The 
Slide Sorter lets you view 
miniatures of all your slides, 
copy and paste between pre­
sentations, and rearrange 
your slides. 
Price: $495. 
Contact: Microsoft Corp. , 
Redmond, WA, (206) 882­
8080; fax (206) 936-7329. 
Circle 1302 on Inquiry Card. 

Productivity for X 
Window System 

G lobalView for X gives 
Unix workstation users 

in the X Window System en­
vironment the ability to cre­
ate, manage, retrieve, share, 
and distribute documents . 
You can also share Global­
View documents via Sun 's 

Microsofi PowerPoin.t 3.0 for the Mac conies with a Freeform 
tool for combining polygons and.fi·eehand drawing in one 
object; drawing manipulation tools; a toolba.r; and 24 
adjustable shapes for creating diagrams. 

NFS (Network File System) 
or di stribute them via stan­
dard Unix mail. 

You can create and inte­
grate text, graphics, and ta­
bles into a sing le document 
using creation tool s such as 
color, sty le sheets, redlining, 
a thesaurus, a spelling check­
er, equations, footnotes, and 
long-document options. 
GlobalView for X also in­
cludes file filters for import­
ing and exporting 20 popular 
PC, Mac, and Unix worksta­
tion fil e formats. To extend 
the functions of GlobalYiew 
for X, XSoft offers six addi­
tional software modules . 
Price: Floating license with 
all file filters and one option­
al software module, $ 1495; 
additional software modules, 
$495 each. 
Contact: XSoft , Palo Alto, 
CA, (4 15) 424-01 11 ; fax 
(4 15) 8 13-7 162. 
Circle 1303 on Inquiry Card. 

Manufacturing 
Control Software 

Team One provides full 
control over manufactur­

ing operations, customer or­
ders, scheduling, inventory , 
vendors, and warehousing. It 
lets you control I00 million 
individua l product structures, 
2 billion customer records, 2 

billion processes per product, 
and 100 million product 
levels, al I on a DOS PC. 

Eclipse Software also of­
fers Team One Lite, a single­
user version that limits the 
maximum number of inven­
tory items to 10,000 and the 
number of products and sub­
assemblies to 250 items. 
Price: Team One, about 
$3000; Team One Lite, about 
$ 1200. 
Contact: Eclipse Software, 
Lakewood, CO, (303) 238­
9431 ; fax (303) 238-9720. 
Circle 1304 on Inquiry Card. 

A Pinboard on 
Your PC 

A business planning tool 
for the PC, MapBase 

combines a simulated pin­
board with databases, spread­
sheets, and detailed maps. 
The software also includes 
tools for defining and manag­
ing territories, calcu lating 
drive-time zones and catch­
ment areas, analyzing data, 
adding pictures and graphics, 
and producing graphs, charts, 
and maps for presentations, 
reports, and slide shows. A 
built-in dBase-compatible 

database lets you edit, 
browse, calculate, replace, 
sort, and search. 

MapBase uses a digital 
map of Great Britain that in­
cludes more than 67 ,000 road 
miles; 33,000 places; post­
code sectors; telephone 
codes; nat ional , county, and 
district administration bound­
aries; and population data. It 
is also available with maps of 
Germany, Benelux, France, 
Europe, and the U.S. 
Price: About $758 (£495). 
Contact: NextBase, Ltd ., 
Farnham, Sun-ey, U.K., +44 
784 421422; fax +44 784 
420072. 
Circle 1305 on Inquiry Card. 

Windows Contact 
Management 

The Windows version of 
the Maximizer contact 

management package pro­
vides priority tasking; four­
view schedulable ca lendars 
with conflict notification and 
alarms; data-entry tables; 
templates for creating letters, 
fax forms, invoices, and re­
ports; fax transmission to one 
person or the entire database; 
database search and li st-ma­
nipulation capabilities; and a 
separate editor for multitask­
ing editing and printing. The 
software' s to-do Hotlist lets 
you prioritize tasks and mark 
them as completed. You can 
sort the Hotlist by date, time, 
priority, client, task, or com­
pletion status. 

Max imizer for Windows 
automatically logs call results 
in the client's notes as a fil e 
containing the name and 
phone numbei· of the person 
called, the date/time, the sub­
ject, personal notes, appoint­
ments, and any changes in 
database categories. 
Price: $249. 
Contact: Richmond Tech­
nologies & Software, Inc. , 
Burnaby, BC, Canada, (604) 
299-2121; fax (604) 299­
6743. 
Circle 1306 on Inquiry Card. 
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Plug andPlay Tape Backup. 


The Plug. 


That's it. Go Play. 

N o w, tape backup is 
easier than eve r. 
Unpack T rakke r and 
plug it into your 
compute r's para lle 1 
printe r port. That's it . 

N o assembly, n o insta lla tio n, n o 
proble m. Trakker goes anywhere . It's 
light and cornpact, the ideal so lutio n fo r 
backing up n o te books and laptops. And 
Trakke r can back up una ttended , so you 
can go anywhe re, too. 

Trakke r is ava ilable in two rno d e ls. 
At $ 448, Trakke r 120 ( 120 MB capacity, 
us ing d ata compressio n) is the price 
leader. A nd T rakke r 250 (250 MB 
capac ity us ing data compress io n) is the 
fastest in its class a t up to 8 MB/tninute. 
Both g ive you QIC Industry Standard 
R ecording Fo rmat, as we ll as N o ve ll® 
a nd LANtas tic®certification . 

For more infonna tion, p lease call 
1-800-451-0897 
ex t . 1667 tod ay. lira IJ-er 

IQ{! '™ 
Back11/J so sim[Jle ir 's advanced:" 

Mini llaw c·o nridgt' sufd s1·1mrm<'ly. €) 1992 Colamdo 1\fr11111ry Syslt' lllS In c. All rights rc.wn·1.'fl. J11mlm, Trakker anti 
C.ihmu/iJ t1 r1• trtl( frmarks 1ifC1•lomdo Jll1•11111ry Sys11·ms, /1w. All Olha tradc!mark.-.an· pmf11'rt,\' of t/l(•ir rt'.'>/Jl' ('/i1·t• co111pm1h·s. 

Circle 84 on Inquiry Card (RESELLERS: 85). 
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WE HAVE LAURELS AT TOSHIBA, WE JUST DON'T 


Level 2: 2500-5 

Level 3: 5000-7 

Level 4: 7500-1 

Level 5 : 10000 


PRESENTING THE T44 
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EDITORS' 
CHOICE 

Augusi 1992 

Toshiba T4400SXC 


The PC Magazines 
Editors' Choice Award 
is just one of the many 
awards our highly ac­
claimed T4400S XC 

has captured. 

The new T4400C is 
available with a blaz· 
ing 25 MHz 4860X 

processor. 

Wuh our T4400C, 
you have a choice of 
either a 200MB or 
120MB hard drive. 

Our T44 00 mies 
feawres our Ma.dime 
power manageme111 
system thac gees the 

maximum ow of every 
battery charge. 

Immediately after capturing the "Editors' 

Choice" award from PC Magazine for our 

T4400SXC, we asked our engineers to better it. 

They responded with the T4400C. A 

notebook that redefines what is possible in 486 

color technology. 

Take for example its TFT-LCD active ma­

trix color screen. We pioneered this technology 

and now we've advanced it even further by en­

larging the screen to a full 9.5 inches. 

Amazingly, it provides an eyeball-popping 256 

simultaneous colors at 640 x 480 resolution 

from a palette of 185,193 colors, making it the 

best TFT color display on the market. 

Ifyou think that's impressive, check what's 

under the hood. You'll find a choice of either a 

blistering new 25 MHz 486DX processor with a 

massive 200MB hard drive or the renowned 

25 MHz 486SX with a 120MB hard drive. And 

both offer 4MB RAM expandable to 20MB. 

Of course, if your needs are more modest, 

we offer a T4400SX with a large 9.5" mono­

chrome LCD screen, a not-so-modest 25 MHz 

486SX microprocessor and 120MB hard drive. 

Our engineers even extended battery life. 

By offering such MaxTime"' power management 

features as automatic display and hard drive shut 

down, AutoResume and AutoSave. 

To test-drive the T4400C yourself, feel 

free to call the number below for the location of 

rr: hib d al your nearest 10s · a e er. 

Our operators don't like resting either. 

ln Touch With Tomorrow. 

TOSHIBA 

1- 800 -457-7777 

© 1992 Toshiba Americ:1 Information Systems, Inc. Al l products imliccu ed by rrndcmark symbols arc trndcmarkcd 
and/or registered by their respect ive manufacturers. 
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NEWS 

WHAT'S NEW• SCIENCE/ENGINEERING SOFTWARE 


BBN/Probe 
for Unix 

The Unix vers ion of 
BBN/Probe provides in­

teractive data reduction and 
analysis capabilities on Sun 
Microsystems and DEC 
workstations. BBN/Probe 3.0 
gives you direct access to 
comp I icated and nonstand ard 
data sources without refor­
matting and provides an in ­
te ract ive environment th at 
lets you perform sophi sticat­
ed analys is and graphing . The 
interface also provides a 
means to create real-time di s­
plays of data streams for 
monitoring criti cal parame­
ters of a tes t. 

The software's high-l eve l 
structured programming lan­
guage le ts you create proce­
dures to perform re petitive 
analyses, produce quick- look 
reports, and automate entire 
applications. With BBN/ 
Probe' s Flex ible File Server, 
you can direct ly access the 
data in its orig in al pul se-code 
mod ul a tion frame fo rmat 
without having to reformat 
data into standardi zed fil es . 
In addition, the Data Dictio­
nary he lps you unpack vari ­
ous standard and nonstan­
dard data forma ts. 
Price: $ 13,000 and up. 
Contact: BBN Systems & 
Technolog ies, Ca mbridge, 
MA, (6 17) 873-2559; fax 
(6 17) 873-3776. 
Circle 1307 on Inquiry Card. 

CAD Software for 
Surveyors 

A vailable for Windows 
and the Mac, Pythagoras 

2.0 is a CAD program fo r 
professionals involved in 
road engineering and land 
measurement and manage­
ment. The software integrates 
specia li zed ca lc ulating and 

In a typical time-series analysis session. a BBN/Prohl! 
graphics window can sh011• spectrci/ plots, rea l-ti111e displays, 
color thresholding, and interactively l(lheled ti111e plOls. 

drawing function s with the 
ab ility to read fi e ld me mory 
data, ge nerate nearly final ­
ized draw ings , and import 
and ex port va ri ous fi le fo r­
mats. 

The package inc ludes se­
lectable, multiuse r, and l"i xcd ­
page coordinates; dynami c 
calcul ati on o r intersecti ons 
and e levations; paralle l and 
perpendi cul ar lines; arcs and 
c irc les; and snapping to tan­
genti a l po int s of arcs and 
lines . Cal culation fun ctions 
inc lude int ersecti on, th rec­
point resecti on , traverse, and 
transformal ion. 

A control pane l shows 
you the curre nt layer, coordi­
na tes , and coordinate system. 
Other fea tures include a tool­
box; undo and redo; and 
zoom in multi ple leve ls, 
zoom o ut. actual s ize, and fit 
in w indow. 
Price: Mac ve rsion, about 
$30,350 (98,000 Be lgian 
francs); Windows vers ion, 
about $36,544 ( 11 8,000 BF); 
opt ional modules for reading 
field me mory data, about 
$34,067 ( I I 0,000 BF). 
Contact: ADW Software 
B.V.B.A ., Vosselaar, Be l­
g ium, +32 14 6 1 32 70; rax 
+32 146 1 82 15. 
Circle 1309 on Inquiry Card. 

Visual Data 
Analysis on a PC 

DAD isp/Pro-32 is a 32-bit 
version of DSP Deve lop­

ment 's genera l-purpose pro­
duc ti vity software for sc ien­
l is ts and eng ineers. T he 
package, fo r 386 and 486 PCs 
running under W indows 3.x, 
uses native 32-b it in structi ons 
to address up to 64 MB o f on­
boa rd memory for process ing 
large datasets. 

T hi s data ana lys is and dis­
play package also inc ludes 
hundreds of data reduction , 
mathemati ca l, statis tica l, 
Fouri er transform , peak anal­
ys is, and graphi cal too ls; 
mouse-controll ed 3-D plot ro­
tati on; user-spec il"i ed rotation 
ang les: commands fo r 
addin g, remov ing, and ar­
rang ing w indows: and new 
functi ons for saving and load­
ing worksheets. 
Price: $ 1895 and up. 
Contact: DSP Development 
Corp ., Cambridge, MA, (6 17) 
577- 11 33; fax (6 17) 577­
82 11. 
Circle 1308 on Inquiry Card. 

Predictive 
Modeling 

M ode lWare Professional 
is the professional ver­

s io n of TeraN et 's pred ic ti ve 
mode ling software package 
fo r DOS. It features a new 
Drivers too l, which automati­
ca ll y se lects the best grou p of 
predictor var iables for a user­
specified dependent vari able, 
and a new Patch tool, whi ch 
fills in mi ss ing va lues for a 
g iven data set. 

T he package also includes 
tool s that normalize data, 
smooth data, random I y part i­
t ion data fil es, and provide 
desc riptive stat isti cs for a 
data fil e. In addition, the core 
mode ling algorithm has been 
enhanced to hand le extreme ly 
large training files. 
Price: $ 1495. 
Contact: T eraN et lA , Inc. , 
Nana imo , BC, Canada, (800) 
663-86 l l o r (604) 754-4223; 
ra x (604) 754-2388. 
Circle 1310 on Inquiry Card. 

32-bit Schematic 
Design Tools 

S che matic Des ign Tool s 
386+ is a set of tools for 

des igning schematics fo r 
printed circuit boards , fi e ld­
programmable gate arrays , 
and programmable logic 
dev ices. It provides vi rtuall y 
unlimited design capac ity, 
increased net li sting perfor­
mance, and larger graphics 
part size on 386- and 486­
based platforms. 

OrCAD has removed the 
640-KB DOS me mory barrie r 
by using ex tended rather than 
ex panded memory. Using ex­
tended memory al so result s in 
smooth memory management 
and le ts yo u load more li ­
braries in RAM w ithout com­
promising des ign capacity. 
Price: $895. 
Contact: OrCAD, Hill sboro, 
OR , (503) 690-988 1; fax 
(503) 690-989 1. 
Circle 1311 on Inquiry Card. 
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Making it easier 

© 1992 Microsoft Corporation. All rights resenmd. Printed ill the US!I. Ill !he 50 United States, call (800) 426·9400 Outside the 50 U11itetl Stales, call (206) 936-8661. 
Customers in Contllla, calf (800) 563-9048, Microsoft and Bal/Poi11f me n•gistered trademarks a11d Wintiows is a tmdemark of Microsoft Corporutio11. 



all ofyour soft 
i486"" DX System Perfo1·mance Introducing Intel doubling" technology, an OverDri ve 


OverDrive" Processors Processor gives you plenty of added 

for your i486"' DX PC. power-up to a 70% performance 


Would you like to visibly increase boost systernwide. 

the speed of au your applications? And that power will benefit 
Then it's time you shjft your i486 every application you run on DOS, 
DX or SX system into high gear. OS/2; Windows '. or UNJX."'._frorn 

Using Intel's ingeni ous "speed AutoCAD ' to WordPeti.ect" and 
© 199:! ln td CoqmraLinn. *All produc t:-> arl..' 1radl.!rnarks of their n.:spt:t.: ti vi..: l'.o mpanil..'s. 
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gear 

over 50,000 applications in 
between. 

It's easy to install an 
OverDri ve Processor. Just 
plug the single-chip upgrade 
into the vacant OverDrive 
Processor socket' and you're ready 
to go. Faster. 

So to rev up your i486 
system <:md keep up to speed 
on all the latest software 
deve lopments, you need the 
future of PC upgradabi li ty : 
Intel OverDri ve Processors. 

To find out which OverDrive 
Processor is right for your system or 

to locate your nearest dealer, call 
1-800-538-3373, ext. 228. Because 
when it comes to running software, 
there's on ly one gear. High. 

infel. 

Circle 233 on Inquiry Card . 



NEWS 

WHAT'S NEW • OTHER SOFTWARE 


Unix-Based Image 
Management 

The Pi xe!FX 2.0 famil y of 
image management soft­

ware products fo r Uni x sys­
tems includes five packages: 
Pi xe!Scan, Pixe!View, Pixe l­
Edit, Pixe!OCR, and Pixe l­
Print. Each fea tures a common 
Motif-based user interface, 
which allows multiple win­
dows to use diffe rent toolkits 
interactively and simultane­
ously; photo retouching and 
image manipul ation; and sup­
port for major import and ex­
port fi le fo rmats. 

Pi xe lScan interfaces to 
popular scanners and le ts you 
capture line art , gray-scale, 
and true-color images. With 
Pixe!View, you can fo rmat 
and di splay image data and 
convert images from one for­
mat to another. Pixe!Edi t in­
cludes Pi xe!Brush for image 
editing and photo retouching 
and Pi xe llmage for manipu­
lating images in multiple 
windows. With PixelPrint 's 
Visual Printing interface, you 
get page prev iew and support 
for RGB to CYMK conver­
sions. Pixe!OCR is an option­
al module that lets you con­
vert scanned copy to text. 
Price: $ I595. 
Contact: Menta li x, Inc., 
Plano, TX, (2 14) 423-9377; 
fax (2 14) 423- 11 45. 
Circle 1312 on Inquiry Card. 

Antivirus Toolkits 

S &S Inte rnati onal o ffers 
Windows and OS/2 ver­

sions of Dr. Solomon's Anti ­
Virus Too lkit that feature a 
fas ter eng ine, more effi c ient 
memory usage, and a new 
user interface. The packages 
can detect, identify, and deal 
with 2200 viruses. 

The use r interface lets you 
selec t the ri ght operational 
leve l fo r yo ur requirements: 
The checks um fac ility pro­
vides fo ur leve ls of security 
and a new memory-res ident 

PixelFX 2.0 Unix products let you scan, conve rt , 111anipuJate, 
and print line a rt , gray-scale, and true-color images. 

checksummer, Certify, that 
a llows program checking on 
the fl y. The memory-res ident 
scanner, VirusG uard , now in­
cl udes support fo r the Ex­
tended Memory Spec ification 
to improve operati onal speed 
on systems with more than I 
MB of RAM . 
Price: Windows vers ion with 
quarterl y upgrade, about 
$ 192(£ 125); with monthly 
upgrade , about $330 (£2 15); 
OS/2 version with quarterl y 
upgrade, about $229(£ 149); 
with monthl y upgrade, about 
$406 (£265). 
Contact: S&S Internationa l, 
Ltd. , Hertfo rdshire, U. K., +44 
442 877877; fa x +44 442 
877882. 
Circle 1313 on Inquiry Card. 

New Version 
of SuperPrin.t 

Z enographics offers two 
new versions of its Su­

perPrint so ft wa re utility that 
speeds and enhances Win­
dows printing. SuperPrint 3.0 

features Zenographics ' new 
SuperRI P 32-b it Windows 
dri ver, and SuperPrint 3.0 
with ZScript fea tures the Su­
perRIP dri vers and a 32-bit 
PostScript in te rpreter. 

SuperPrint 3.0 offers 
SuperText, SuperPrin t's type 
manager that sca les typeface 
outlines from major type 
fo undries to screen or printer, 
and SuperQ ueue, Super­
Print 's fast replacement for 
the Windows Print Manager. 
ZScript translates PostScri pt 
into the G D! (G raphical De­
vice Interface) environment 
and turns any SuperPrint-sup­
ported printer into an ultra­
fas t PostSc ript printer. You 
can view your PostS cript out­
put in a window, copy it to 
the Clipboa rd via a scalable 
GDI Meta file, or print it via 
the 32-bit SuperRIP drivers. 
Price: $ 149; with ZScript , 
$295. 
Contact: Zenographics, 
Irvine, CA, (908) 577-8303; 
fax (908) 303-9594. 
Circle 1314 on Inquiry Card. 

Double Your Disk 
Capacity 

S uperStor Pro 2 increases 
your PC 's di sk capacity 

and adds Windows-based 
utilities that improve usabil ­
ity. Version 2 includes JPEG 
image compression and also 
fea tures password protection, 
an integra l di sk cache, ex­
tended memory support, and 
enhancements to Addstor 's 
proprietary Uni versal Data 
Exchange technology. 

SuperStor Pro 2 compress­
es data automatically as it is 
stored and decompresses it 
when you retrieve it. Com­
pression and decompress ion 
occur in rea l time at the 
record level, e liminating the 
need to compress or decom­
press an entire fil e before you 
can retrieve or wri te data. 
Price: $99 .95. 
Contact: Addstor, Inc., 
Menlo Park, CA, (800) 732­
3 133 or (415 ) 688-0470; fax 
(4 15) 688-0466. 
Circle 1315 on Inquiry Card. 

Information 
Management 

Recollect is a Windows 
desktop in formation 

management tool that g ives 
you quick access to color and 
black-and-white photos . Its 
software-onl y image-com­
press ion features let you easi­
ly store and retri eve images. 

You store in fo rmation in 
Recollect by scanning pages 
or by importing fil es. Recol­
lect converts scanned pages 
that contain tex t sections into 
ASCII form at and then auto­
maticall y processes the text 
with its bu ilt -in auto index ing. 
Once the in format ion is 
stored , you can search 
through documents using 
free-form search capability. 
Price: $795. 
Contact: Rebus Technology, 
Inc. , Auburn , CA, (9 16) 888­
6452; fax (9 16) 885-0388. 
Circle 1316 on Inquiry Card. 
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First SL notebook. 
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First Microsoft peer-to-peer notebook. 

First upgradable-to-color notebook. 
----·~ 

First notebook pre-loaded vvith 

network client shells. 


We'd al be the first to 

compare ourselves to our peers. 


If we had any. 




' r r 
rrr 

~ ~ ~ speed communication pipes for 
'" 

r r r 
'r ' 

r.-r· ' 
rr' 
r r r­
"' ('" :;.;.
" r ., ..• 
~· r- r 

'r r 
r r r ..... .,. 

LAN connectivity. Only 

$2399 
Z•DIRECT. 
No ups, 

no add-ons 
no extras. 

You may be surprised to learn Zenith Data Systems is one of the world's 

biggest names in SL notebooks. Equally surprising is that we're #1 in the U.S. 

in SL based portables; t 

Maybe we're first in 
For the only notebooks 

sales because we're first in 
with built-iii networking

technology. Zenith Data 
right out of the box,

Systems created the first SL 

notebook. We're the first peer call Z•DIRECT. 
to peer notebook, first up­

gradable to color notebook and first with pre-loaded network client shells. 

~ Now being#1 doesn't mean diddily ifwe don't deliver. But we're 

i l l it~ satisfying thousands by offering Z•NOTEs of uncompromising quality,1111
BANYAN® . h 1 1 Z DIRECT . . h . . .VIN ES wit u tra- ow • pnces, wit unstinting customer assistance 

and unrivaled Z•CARE service. ]IAN 
2 

So since you're shopping, we invite comparisons. Only Z•NOTE MANAGER 

comes with built-in networking
_J 

with Ethernet-compatible, high­



Z•NOTE is pre-installed with client soft ­ JANUARY 

ware for all three leading network sys­ 1993 
tems-Novell, Microsoft and Banyan. Only Z•NOTE 

could be the first to pre-install Microsoft 
Z•NOTE'" 32SL 
''Buill'-in ne~orking'' 

Tt.1 	 • ln l e l i. 25 M H z i386 1,,.S L upgradableWindows for Workgroups. Only Z•NOTE 
to i486™MICROSOFT® 

• 4MB RAM use r expa ndable to l 2 MB
WINOOWSn., • 85MB hard d i sk d rive w i th MS -DOS '· 5 .0,

READY-TO-RUN 	 Mi croso ft ~ Wind owsr"' 3. 1 and Microsoft 

Windows for Workgroupsr,,. 
exclusively uses Intel 386SL microproces­

p re- insta lled 
• Log i tech .r. TrockMo n 11.· Portab le m o u se 
• 9 .5 " 	b lock-on -wh it e LCD, u pg radable l o 

ac t ive ma t rix co lo r, 640 x 480 VGA w ith 
su ppor1 for 64 g re y shades; and simu ltaneous 
video supportThe Z•NOTE comes with MS-DOS and Microsoft • 3.5 " l.44MB f loppy d isk driv e 

sors. The Z•NOTE has an active matrix color display. 

• 8.S " x ll .9 11 x 1.9," o nly 5 .9pound s 
•	 Rapid -charge ni c ke l m e ta l-hydri d e ba lt e ry 

for u p to 4 h o urs* continuou s u se o r up lo 
10 h o urs* u n der Rest / Resum e conditi o n Windows fully loaded and ready to run, right out of 

• Pre-ins•alled nel'work clien• 
software for Novell ' Nel'Ware! 
Microsoft LAN Manager,TM Banyan' 
VINES'the box. 

• E•hernet-co1npatible high-speed 
co1n1nunication porl' for LAN 
connectivs.y 

• 	82 - ke y ke yboa rd wi th 12 fu ll -size fun c l ion 
keys 

And only Z•NOTE has the low Z•DIRECT 

$2399price without additional or hidden charges. Those 

other guys will charge up to $500 on ex tras to match 

Z•NOTE features, and you still won't 

Sandy Blagojev, get networking.

Z.DIRECT 

Account Executive. So, which [)]

"You can spend -._------- ­
upto$SOO 

over quote will you buy?

and still 

not get A · hnn 
 Z•NOTE 325Lc
networking JO y-come-	 "Incredible color and price" 

• Int e l 25 MHz i386S L upgradable •o 
i486from those 

• 4MB RAM, u ser expa n dable t o 'I 2MBother guys." lately notebook • 120MB h a rd di sk driv e 
• M S-DOS 5.0, Mic roso f t W indows 3. 1 a n d 
Microsoft Windows for Workgroups 
p re- in sta lledfrom one of them. With none ofthe • Log i tec h Tro ckMan portab le m o u se 

• 8 .4 " 	active matri x co lo r VGA LCD, 
simu l taneous video support 

• 3.5 " 1.44MB f loppy disk d riveabove. Or an award-winning • 8 .5 ' ' x 11.9 ' ' x 2 .1 :' o n ly 6.5 p o unds 
•	 Rapid -c h arge ni c ke l me ta l-hyd r id e ba tt e ry 

f o r u p t o 2 .5 h o urs* continu o u s u se o r u p to 
6.5 h o urs* under Rest / Resum e co n di t io n Z•NOTE from Z•DIRECT. With all • Pre-ins•alled nel'work clien• soft ­
ware for Novell NetWare, Microsoft 
LAN Manager, Banyan VINES 

• Ethernet-co1mpmible high-speedof the above. co1n1nunication porl' for LAN 
connectivity 

•	 Op t io n a l READYDESK'M Po r t Rep l ico l o r 
( $ 107)" Prices change rapidly. 

N e w Lowe r Price
Call for our latest and lowest." 

$3999 
"'Ba lle ry l if e depends on appl ica t io n use d, power mon ­
ogement features se lected and periphe ra ls a ttac h ed . 

48 hour delivery on all 

featured products. 

For product specifications 

via FAX, please call 

1-800-582-8194. 

Network now with Z•DIRECT. 

1-800-289-1273 

http:i3861,,.SL


Chances are, what those new lightweight subnote­

books you're considering are light on are 

features and functionality. Especially if 

you use Microsoft Windows. So it's a 

good thing you've discovered new Z•LITE 320L. Because no lightweight does 

Microsoft Windows like Z•LITE. Z•LITE combines every heavyweight feature 

you need to run Microsoft Windows in an ultra-lightweight PC. Like the power 

of Intel 386SL technology-instead of the no-name chip others 
Thefird 

subn.-ebookfoist off on you. 
with backlit 

The first The Z•LITE 320L includes our energy­
VGA. 


subncdebook 

with~o efficient 3.3V design. It's our newest technology breakthrough,
PCMCIA 

TYPE II SLOTS. rewarding you with extraordina1y battery life and extra­

ordinary features. We even include an "at-a-glance" battery fuel gauge. 

Then there's our full 

size 8.4',' backlit VGA 

Mirnosor'F.. display. Rather thanWINDOWS .... 
l!FA l ~' TO l!L.N 

the pint-size unread­

able screen you find else­

where. You'll enjoy handling 

our upfront and 

center, integrated 

LITEPOINT point­

ing device. Others offer a 

tiny control that seems 

designed for Lilliputians. 

Thefird 
3.3V 

3B6SL 
subn.-ebook. 



So what more can we do for you?JANUARY 

1993 Z•LITE 320L gives you flexibility and 

options. There's two PCMCIA card slots for accom­

modating high speed data/fax modems, wireless 

communications and more. 

And to make your life easier, we've co1nbined 

the external floppy disk drive and AC adapter/ 

charger in an all-in-one design. 

Z•LITE 320L is the best of Zenith Data 

Systems technology, with an unbeatable Z•DIRECT 

"Z•LITE is price. If lightweight is the way
light years 

ahead of the 
 you want to go, Z•LITE 320L iscompetition!' 
Margie Silha, 

Zenith Data the route to take. 

Systems 


NewZ•LITE 


Z•LITE™320L 
''Full featured subnotebook'' 

• l n l el 20 MH z i386SL (3 .3 V) 
• 2MB RAM u se r expandable to 6MB 
• 60M8 hard d isk drive 
• MS-DOS 5 .0 pre-i nstalled 
•	 Optional 3 .5 " l.44MB ex te r nal f lo ppy 

disk drive 
•	 Op ti ona l LI TEPO INT 1

"' two ·butlon detachab le 
poi n 1ing device 

• 	8.5 " VGA boc k l i1 b lo c k-o n -w h ile d isplay w 11h 
64 grey sca les 

• Two PCMCI A type II slo 1s 
• 	NiCod ba tt e ry pock fo r up to 3- h o urs"' co n ­

tinuou s or up l o 6 - h ours* cha rg e 
• 7.6 " x9 .9"x l .S " sloping to 1. 1 " 
• 3 .9 lbs. 

$1899 

ZDS620nl 
"Entry level i386SL nMebook" 

• ln l e l 20 M H z i386SL 
• 2MB RAM u se r expa ndable t o 8MB 
• 60MB h o rd d isk drive 
• 3 .5 " \ .41\MB rl oppy disk drive 
• MS-DOS 5 .0 p re-i nst a lle d 
• 9 .5 " block-on-whit e VGA display 
• 85-key l u ll -travel keyboa r d 
•	 Seria l porl . e nhance d para lle l port , video 

po rt , m o u se/ keyboard/keyboard p o rt 
• O n e in 1e rno l m odem socke t 
• 	NiCod ba tt e ry pock fo r up to 3 h o urs* 


battery l ire 

• 8 .5" x 11." x 1.9: • 6 .5 lbs. 

New Lower Price 

$1449 

Get Z LOW PRICE, call Z•DIRECT 

1-800-289-1273 




At Zenith Data Systems we 

Call Z•DIRECT for believe you deserve nothing 

the only PCs that less than blue chip components. 

come with all these 
big names: fer names like Intel 

0 Intel, Conner for microprocessors 

and .J rey Crouch. and Conner™ for hard drives. 

C~••••~n..,.......... 
And for customer assistance, we offer na1nes like Jeffrey Crouch. Now while 

Jeff may not be top of mind today, one call and you'll never forget him. Because 

all our Z•DIRECT custo1ner assistance reps are more than high tech trouble 

shooters, they're investment counselors. 

They understand Z•NOTEs 

and Z•STATIONs are designed for 

integrated connectivity, 

with an unprecedented ease and 

breadth of upgradability. It's what 

we call investment protec­

tion. With so many options for 

upgrading your investment avail ­

able on the market today, the 

good advice of our 

Customer Assistance Center can be a big help. 	 Jeffrey Crouch, 
Z•DIRECT Customer 
Assistance CenterOur Customer Assistance Center is ready to 
Representative . 

''I'm more than 
answer your questions Mon. - Fri., 7 AM to iust your helpful 

hardware man." 
11 PM (CST). Call 1-800-CARE-360. 

All of which brings us to our renowned 

Z•CARE service. We think it's the best in the 



business. Because we offer over 400 

authorized service centers in 

North America and more than 2,000 

service reps around the world. 

With that kind ofblanket cover­

age, you can enjoy on-site service for 

all our desktops the next business day. 950/o of calls 
totheZDS 
Cu-mer 
Assistance 

Centers 
enjoy one call 

problem 
resolution. 

There's 48-Hour Repair-and-Return or 

carry-in service for portables. And 

now Z•CARE offers optional support up­

grades including network planning, start up, 

operation and expansion services. Even the com­

Z•DIRECT 

Customer 

Assistance 


Center. 

Not just 

troubleshooters, 
investment 
counselors. 

petition finds our service ex cep­

tional. Because we're authorized 

to keep your network opera ­

tional even if there is a variety 

of other PC brands or software 

in place. As for our competitors, 

they can only send you to "3rd 

party" service centers. But why go anywhere else 

when you can come to Z•DIRECT? Get z series 

notebooks and PCs you want at a great low Z• DIRECT 

price-along with unrivaled Z•CARE service. That's 

JANUARYwhat you can expect from the # 1 name 
1993in SL portable computing! 1 

"Prices change rapidly. 
Call for our latest and lowest." 

Z BEST service is Z•DIRECT. 

1-800-289-1273 


Z•433DX 
''Affordable i486 performance'' 

• ln 1e l 33 MHz i'186DX 
• 1\MB RAM use r expa nda b le t o 40MB 
• 170MB hard d isk drive wi th MS-DOS 5 .0 and 

Mi crosof l Windows 3 .1 pre-mstolled 
• VGA co lor rnonilor. 256 co lo rs 
• 3 .5 " l.4 4 MB in te rna l f loppy disk d r ive 
• M ouse 
• 5 open 16-b i l ISA slo t s 
• One 5 .25" acce ss ib le drive boy 
• One -y ea r l irnil ed warranty 

$1979 

........ _...·~~~.._ 


('~~-" ii 
~ ~-¥;-

Z•STATION™466Dh 
''High performance low price'' 

•I n te l 66 MHz i '1 86DX (upg radab le) 
• 8MB RAM use r e xpandab le l o 64MB 
• 200MB hard disk drive pre- ins ta l led and 

o p t imized wi th MS -DOS 5 .0. Mic roso f l 
Windows 3. 1 and Microsoft Windows 
for Workgroups 

•	 Super VGA co lor moni l or, 1024 x 768 

upgradable to 256 co lors 


• Pre-installed nel'work client soft ­
ware for Novell NetWare, Microsoft 
LAN Manager, Banyan VINES 

• Ethernet-compatible high-speed 
communication port for LAN con­
nectivity 

• 	3.5 " 1.44MB in t e rna l fl oppy d isk d r ive 

upgradable t o 2.88MB 


• Sta te -of-the-ar1 modu lar "snap-in" sys te m 

design with 4 EISA slo ts 


• M odule sockets for SCS I and WAM 

(Windows Accelera tor Module ) 


• F las h ROM BIOS 
• Dua l password securi ty p ro tecti on 
• Seria l , pa ra lle l , m ouse, keyboard, video ports 
• Microsoft mouse 
•	 One-yea r limi ted warran ty and on-si te service 

inc luded with e xt e nded Z•CARE!.M service 
availab le 

$2999 



New Year's Specials 

Buy Z•DIRECT for investment protection. Z series has un­

precedented upgradability; integrated connectivity; ease of 

Buy Z•DIRECT for experienced 

direct sales consultants. No order takers at Zenith Data 

Buy Z•DIRECT for direct answers.95% 

Buy 

If it's not No questions asked, whatever the 
Z•DIRECT 

it's just 
reason. Return your PC within 30 

not right. days~* 

for direct technical support and a 

complete array of direct- to-you peripherals, accessories and 

software. I i10 QI 
* Ba sed on adverti sed products a s co nfigu red a nd avai lability . 

Te rms: M aste rCa rd, V isa, Discover a n d A m e rican Express occC! p l cd. No surcharge for credlt card orders . M o ricy o rd e rs, 
ce rtified checks, person a l ch ecks accepted ( a l low te n days fo r p rocess ing ). Compa ny a nd inst i tu ti o na l P.0'.s upo n cred it a p p ro v a l. 
Prices do no t includc applicable soles tax, sh ippi ng a n d h a ndling. Gove rnm e nt , Educa tion a nd Vo lu me Pu rch ase b u ye rs p lease 
co ll for o quo ta tion . Fed e ra l Govern ment So le s please co ll 1· 0 0 0/843· 4 13 1. ••3Q.day m o n ey-bock guo ro nrcc app lies o n ly 
w h en b u yi ng through Z • D IREC T. Exc ludes opened so ft wa re and p u rc h ase w hich h ove been sub ject To abuse. Masi not ebooks 
in clude o n e-year l im i l cd m ait -back wa r ran ty wi th op t ion al Z • CAR E se r v ice avai lable (co l l , or sec o Z • CAR E con t r ac t f o r 
importa nt del o il s). t Boscd o n Z D S price a n d manufac ture r 's su ggested re ta il p r ice for third party prod u cts. ttSau rce: Interna­
t ion al D oto Corporolio n for 199 1, p ubl i sh ed 10/92. 

O rder by FAX 1-800-472- 72 11. A H pro ducts subjecl to ovoi1obi l ily. Speci fica t ion a nd p rices subjec t lo ch a n ge wi thou t n o t ice. 
Zen i th D oto Sysl e m s i s not responsible fo r typographica l or pho tograph ic errors. Z •NO TE, Z • LITE. Z • SPO RT, Z • STA Tt O N , Z • V IS10 N , 
READY D ESK end LI TEPO INT o re tradem a r ks a nd Z • CARE is o se r v icc m ork o f Zenith Do to Syste m s Cor po ra ti on. MS ·D OS a nd 
M ic roso ft ore reg istered t ra d e marks a nd W indows, LA N Manager, W indows Fo r W o rkg ro u ps, Work s fo r W indows a nd th e W indows 
Re ady-To-Run logo ore trademarks o f Microso f l Co rpo ra t io n . Inte l is o regis te re d t ra d e rn o rk a nd i386. i4 86 a n d th e In te l l n sid e 
logo o re t rad e m ark s o f In te l Corpo ra t io n . N ovell a rid N e tWore ore reg iste red trade marks o f N ove ll , Inc. Ba nya n a nd V IN ES o re 
registe re d tra d e marks o f Ba nya n Sy ste m s, Inc. Logitech and TrockMo n circ reg istered tradem arks o f Log itech , Inc. Con ner i s o 
t radem a rk o f Conner Pe ri p h e ra l s. Inc. O k idoto a nd M IC RO LINE ore regis tered l rademorks o f O ki Elec tric Indus t ry Co, Lid. Texas 
Inst rume nts is a trademark o f Texa s lns l rumen ts, Inc. Cop yrig ht 0 1992 Zenith Do to Sy stems Cor pora l io n . 

Small business 
productivity package 

''Z•42SSX'' 
• lnl e l 25 M H z i486SX 
• 4MB RA M user expa nda bl e to 40MB 
•	 BOMB hard d isk dr ive w ith M S- D OS 5 .0 and 

Mic rosoft W indows 3. 1 pre- in stall ed 
• Z•V ISION™ l 4 " VGA co lo r m o n i to r 
•Mouse and mouse pad 
• Okidata' MICROLINE' 380 80 
column dot matrix printer (24 pin) 

• Daceasy Instant Accounting for 
MS-DOS and Microsoft Windows 
consisting of attcounts receivable, 
accounts payable and general 
ledger 

•Microsoft Works for Windows',. 
consisting of spreadsheet, word 
processor and chart maker 

• 10-3.S " DSHD formatted diskeffes 
• Premium parallel printer cable 

New Lower Price 

$1895 
Over $2,200 voluo bosod o n mo n u foct u rer's suggested 
re ta il p r icest 

Desktop publishing 
combo 

"Z•STATION 433Dh" 
• In te l 33 M H z i486 0 X 
• 4MB RAM user exp andable l o 6 4MB 
• 	200MB h a rd d isk d ri ve wi th MS- DOS 5.0. 

M icroso ft Windows ond Microsoft 
Windows for Work.groups pre-ins ta lled 

• 	Elh e rn e t-co m pa ti b le hig h -spee d 

co mmunica tion port 


• Z•V ISlON l 4 " Su pe rVGA co lo r monitor 
•Microsoft Mouse and mouse pad 
• Texas Instruments,,. MicroLaser Plus 
PS17 postscript pD"inter 

• Publisher's Showcase for Windows 
consisting of Aldus Pagemaker, 
Aldus Freehand and Aldus Ph...o 
Sfyler 

• Premium parallel printer cable 

New Lower Price 


$4195 
Over $5,000 va lu e bose d on mo nufoct urer's suggesred 
re lo il pricest 

Now call Z•DIRECT 	 ..II1-800-289-1273 
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Thinking Ahead. 



USER'S COLUMN 


JERRY 
POURNELLE

THE PRINCIPLE 

OF PURSUIT 


E
very now and then, Microsoft holds a big meet­
ing to trot out their latest stuff. It 's attended by 
any number of journalists and financial analysts, 
there are receptions and cocktail s and dinners, 
and a great time is had by all. It ends with Chair­

man Bill Gates te lling where he thinks Microsoft is going. 
This year it was called Strategy Day, and while there 

was a lot of talk about fu ture products, the most signifi­
cant remark was about the past. Gates said, "A few years 
ago I asked developers to write appli cations fo r Win­
dows. They wouldn ' t do that, so I went to the Microsoft 
Applications Group, and they didn ' t have that option. " 

What he meant was that he bet a signifi cant part of 
hi s company's fu ture by investing in Windows applica­
ti on programs; and now that Windows has succeeded in 
a big way, Microsoft intends ruthless ly to explo it that 
decision. In military parlance, it 's called the principle of 
pursuit. Mic rosoft doesn ' t intend to leave much when it 
comes to Windows applications. 

The big announcement at Stra tegy Day was what I 
think should have been called Windows 4.0, bu t which 
Microsoft chooses to call Windows for Workgroups. In­
ternally there's a great deal of 32-bit code, much of which 
I pres ume will go over seamless ly to Windows NT. 
WFWG is not just an upgraded Windows 3. 1, a lthough 
it 's compatible with all known 3.1 applications that don ' t 
do strange things - or so Microsoft says. 

WFWG has built-in peer networking and works with 
most network adapters, as well as with the Inte l network 
cards that Microsoft optionally bundles with the ir soft­
ware. WFWG 's peer LAN capabilities don' t take the 
pl ace of sophisticated dedicated file-server software like 
NetWare; instead, it works neatly as a supplement. One 
caution: as I write this, WFWG works just fine wi th ARC­
net cards, but it will not coexist with NetWare running on 
ARCnet. That may be fixed by the time you read this . 

The networking capability of WFWG is important be­
cause it is as simple to install and use as Windows it­
self. And yes, I know some don ' t think Windows is all 
that simple. Anyway, from the user's point of view, the 
network capabilities are just more W indows appli ca­
tions. Moreover, the networking integrates seamless ly 
with other Microsoft Windows applications, as well as 
with DLLs and the new and improved OLE. Two users 
working with WFWG can exchange objects- words, 
spreadsheets, code, drawings, video-with simple drag­
and-drop operations, and it goes surprisingly fas t. 

Naturally there's fil e sharing, and that has been done 
well. You can make some file directories public (any-

ILLUSTRATION: STEVE TURK © 1993 

one can get them without a password), others public but 
read only , yet others shared but only by those with the 
proper password, and so forth . Again, this is simple to set 
up and works right within Windows . 

WF WG is aimed directly at NetWare Lite and LAN­
tastic; and it has just enough ease-of-setup and ease-of-use 
features to be fo rmidable competition. 

Databases 
Al so show n at Strategy Day The Microsoft 
were Microsoft Access (a re la­
tional database th at uses Vi su- juggernaut continues 
a l Bas ic as its programming with new database and 
language) and a new version of 
FoxPro that uses and is com- workgroup applications 
patible with Xbase languages 
such as dBase and Clipper. Mi­
crosoft didn ' t say their stra te­
gy would be to use FoxPro to 
beat dBase while providing a 
smooth path fro m FoxPro to 
Access; but it 's pretty c lear 
th a t is wha t th ey inte nd . 
Whether they can do it isn't as 
clear. 

Access integrates seamlessly 
with WFWG, and it has the ca­
pability of getting data from a 
variety of fo rmats-Paradox, 
dBase, Excel-while being ex­
ceedingly easy to use. Access 
incorporates a new concept in 
he lp fil es: Cue Cards, which 
remain on-screen and prompt 
you through whatever complex 
act you have requested help on. 
The ones that I saw were really 
useful. 

You find data by construct­
ing views. This sounds harder to do than it is. The whole 
point of Access is to le t you use the database without 
programming. 

During the presentation , Microsoft made a te lling re­
mark : "We believe that a relationa l database is the prop­
er place to store everyth ing: files and fil enames, voice 
mail , videos, frame captures, mail , pointers to archived 
mate ri a l, anything you keep on your computer. " As­
suming they meant it-and they usually do mean what 
they say at these dog and pony shows-the implication 
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Circle 101 on Inquiry Cord. 

Video 

Frame 


Grabber 

Now with animation car,ture 

and sound suppor . 

ComputerEyes/RT - affordable, 
accurate, 24-bit video frame 

grabber for IBM PC computers. 
Includes everything you need to 

capture high-resolution 8-, 16-, or 
24-bit color (or 8-bit gray scale) 

images from any standard 
composite or S-video source in 

real time. 

Supports VGA, SuperVGA, 
HiColor, and true-color display 

boards. Saves image files in all 
common formats - TIFF, Targa 

TGA, PCX, GIF, BMP, and more.' 

Hundreds of applications! 

ComputerEyes/RT includes new 
CineMaker animation capture ,, software for capture of motion 

video clips in standard animation 

formats. Also supports popular 

audio boards for simultaneous 


capture of sound with animations! 

Windows and developers software 


packages also available. 


ComputerEyes/RT - $599.95. 

New Monochrome /RT version 


now available - $399.95! 


Also available - new low-cost 

TelevEyes VGA-to-TV converter ­

under $300! 

Great for computer video titling, 


recording screens to video tape, or 

computer presentations to large 


monitors. 


See your dealer or call 

(800) 346-0090 for more 


information and free demo. 


Digital Vision, Inc. 
270 Bridge Street 
Dedham, MA 02026 
(617) 329-5400 
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is th at Microsoft intends to use Access to 
build someth ing, much as Traveling Soft­
ware did with their Vi ew Lin k program . 
Vi ewLink, which turned your computer 
into one g iant relational database, was a 
great idea, but it was a bit before its time. 
Perhaps that ti me has come. 

Microsoft c learly intends to market an 
integrated set o f products built aro und 
WFWG ; the ir goa l is to have you do al­
most everything you do on a computer us­
ing a Microsoft product and store the res t 
in a Mi crosoft database. 

We' ll see. I don ' t recommend anything 
I don' t have in use at Chaos Manor, and as 
I write thi s, the onl y part o f the new Mi­
crosoft integrated fa mily of products I have 
running is WFWG . Thal was easy to in­
s ta ll , and it works we ll (a re po rt nex t 
month). I have no reason to suppose the 
others won' t al so. 

Think of thi s as an earl y warning. If all 
thi s stuff works as we ll as it demonstrates, 
and it a ll ships on time, the so ftware de­
velopment envi ronment has changed sig­
nifi cantly. 

Support? 
Microso ft has brought out a daring new 
product line-at a lime when dealer and 
customer di ssatisfaction with the cost and 
level of Microso ft support is al an all-time 
hi gh. If they can' t support what they have, 
how can they take on all these bo ld new 
products? 

Microsoft is aware of the problem, of 
co urse. I was told that o ne o ut of fo ur 
Microsoft e mpl oyees now works in sup­
port servi ces. (Cy ni cs will say, "Yes, and 
they' re all new empl oyees who can bare­
ly look up things in a database.") There's 
also a bold new strategy : support costs are 
billed back against the product manager's 
profits. Thi s g ives product managers a 
strong incentive to make things work the 
first time. 

Mi crosoft has made a bo ld strateg ic 
move, and I'd li ke to help them out. Here's 
a li st of things I think they should do: 

• Create a decent debugger fo r WIN .IN! , a 
program that knows about the wei rd state­
me nts in th at file. No o ne understands 
what 's going on in WIN .INI , but at least 
they could give us a way to see that we' re 
not doing somethin g stupid. 
• A deinstaller for all new software. 
•Publicize the suppo1t group 's fax number. 
Microsoft has fax-back support capability 
fo r encl users, but many dealers say they 
have never seen the number. It 's the main 
fax line: (206) 936-7329, and you can send 
in techni ca l question s on any Microsoft 
product. If you haven' t heard from them in 
a clay or so, call (2 14) 71 4-6789, which is 

the Letter Response Group. Te ll them you 
sent the fax and when and where you can 
be reached , and things can happen. 
• Have a few regional phone nodes out­
side area code 206. An 800 number would 
be better. It ' s ann oy ing to call long di s­
tance only to get someone who knows less 
about the product than you do. 
• Make software smarte r at determining 
why it won ' t run . 
• Encl the Microso ft versus Microsoft in­
te rope rability problems. It was very an­
noy ing to find that Excel 3.0 clicln ' t work 
properl y with Windows. And MSCDEX 
is a hack and badl y needs fixing. 
•If Windows is truly an operating system, 
shouldn ' t it work with non-Microsoft prod­
ucts? When you call for support and are 
to ld you have to cle insta ll Norton Desk­
top, QEMM, 386Max, and just about every 
other third-party program, you' re entitled 
to wonder just what' s going on. If it' s a 
proprietary operating system that supports 
onl y Microsoft applicati ons, fine , te ll us 
th at; o the rwi se, tes t it thoroug hl y with 
some of the more common add-ons and 
stop hav ing the support people te ll us we 
have to cle insta ll everything before any­
one will talk to us. 
• Make Setup saner. Inc lude in it a set o f 
checksums so that once programs are de­
compressed, Setup can see that they' re not 
corrupt. It 's wearying in th e ex treme to 
di scover that somehow there's a corrupt 
WIN .COM after spending half an hour in­
stalling everything. 
• Provide us a suite of tests to check hard­
ware compat ibility. Let the software po ll 
everythin g, and if so mething wo n ' t run 
with Windows, tell us before we spend 
hours installing with that lamebrainecl Set­
up program. 

Competition One: WOSA 
Mi crosoft bas he rs compl a in that G ates 
does n' t leave much for anyone else. It ' s 
true, in the sense that he's.le ft little room 
for big companies to become giants or, fo r 
that matte r, for medium-s ize companies 
to get reall y big. PC software deve lopers 
will jus t have to learn how to live in a 
world that contain s a 900-pouncl gorilla. 
Some principl es apply . 

Microsoft is a very large ship . It won ' t 
turn quickly. You can see where it 's head­
ed . You may be able to get there before 
Microsoft does. 

They' ll even he lp you. If you remote ly 
compete with Microsoft, you should sub­
sc ribe to the ir bimo nthl y newspaper on 
development works, Developer Network 
News. (To order it, contact Pat Bellamah, 
I Microsoft Way , Redmond, WA 98052 , 
fax (206) 936-7329, Attn. : Developer Net­
work. To order by credit card, call (800) 



MINUTEMAN TAKES CHARGE IN 

OVER 1000 JCPENNEY STORES. 

Every time JCPenney sells 
a pair of jeans, a toaster or 
a bottle of perfume, MINUTE­

MAN takes charge. That's 
because more than one 
thousand JCPenney stores 
rely on MINUTEMAN UPS 
systems to back up power to 
their point-of-sale systems. 

Every day your company 
relies on its voice and data 
communications equipment 
to stay productive. Unfortu­
nately, the electricity that 
powers these vital systems 
is not reliable. 

Blackouts, brownouts, 
spikes, surges and even 
lightning strikes are 
common in most business 
environments. And the high 

Recently 
JCPenney Co., 
Inc. changed its 
operations from 
the old POS systems to the 
new PC-based technology, 
relying on PC platforms for 
point-of-sale and in-store 
support. And they back each 

MINUTEMAN 
Alliance 
300VA 


$159 

cost of losing vital informa­
tion and productivity due 
to power outages and 
surges calls for preventive 
measures. 

Power requirements 
can be confusing. And your 
company has unique 
needs thatoftenrequlie 

one up with help from 
MINUTEMAN. 

"T11ere was a violent surge 
in one of our stores," says 
Patefield. "If we didn't 11ave 
tl1e MINUTEMAN unit, it 
probably would 11ave 
seriously damaged all of our 
point-of-sale equipment. 

"Tl1e key was 
t11e switc11-over 

time from AC 
to battery;" says 
Patefield. "It 
really 11as tl1e 
best continuity 
oftl1e UPS 
systems we 

evaluated. Also, t11e price 
was very favorable. W11en 
you 're installing t11em in as 
many locations as we are, t11e 
pricing was very attractive." 

1, 
ttQJ!llA1 

ll~~ur. 

£Alill 

TCS T 

(!) I 	I 
custom solutions. 
MINUTEMAN PRODUCTS : . On-line and standby UPS 

300VA to 10KVA . 	Shutdown software for 

every available operating 

system . 	Automatic voltage 

regulators . Surge suppressors . International models . Two year warranty 

MINUTEMAN 
Alliance 
425VA 


$259 

Call our toll-free POWER 

HOTLINE now for your free 
Power Protection Guide. 

(800) 238-7272 
®MINUT 

UNINTERRUPTIBLE POWER SU PPLIES 

Reduced prices 
up to 36% 
Call for complete price list. 

See us at Networld, 
Booth #1414 

-
' 
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227-4679 ext. 11771.) Also get their De­
veloper network CD-ROM (Microsoft will 
even offer you a discount on a drive). It 's 
a quarterly CD-ROM filled with code, 
comments, help files, and technical arti­
cles on the Microsoft programming envi­
ronment-all indexed and accessib le. 

Microsoft insists that their new policy is 
WOSA (Windows Open Systems Archi­
tecwre) and they'll make it easy to write 
applications for Windows. I also know that 
in the past, Microsoft hasn't been very 

prompt in sharing interface secrets. They 
say that's changed, and it's early yet: not 
e veryone in the company has got The 
Word. 

OK, but hold their feet to the fire. 
If they say WOSA , make them mean 
WOSA, and if you can ' t get what you need 
at the product manager level, go higher. 
Keep the press informed. I' m not interest­
ed in random Microsoft bashing, but you 
have every right to know whether Mi­
crosoft is following their own policies . 

WE'VE JUST ADDED A NEW ..... On-screen buttons 
DIMENSION TO VT340 

FUNCTIONS-WINDOWS. 


KEAterm 340 gives the power of 
Windows to your host applications. 

KEAterm products combine the features 
of Windows with the features of a VT 
terminal for true PC-to-host integration. 
Control your host data just as you control 
PC applications-with access to the 
same powerful software and printers. 
Host data becomes truly useable. 

With KEAterm 340, you can use PC KEA Systems Ltd. 
graphics tools to expand the use of Call 1-800-663-8702 
host graphics. Copy ReGIS, Tektronix and Phone: (604) 431-0727 
six:el images into desktop publishing or 

Fax: (604) 431-0818 
draw packages for further manipulation. 

KEASy.:cmsl.k13T.lll ltrflFr;H:;f °t~,U'i \01 , llln'rb{. OC.Clnltt~:G1 

KE.AH.KEA1esm.ZSTEIJ, ~KEA<n11t.i~~twp;;vePicture new power for host applica­ ~~KEAS'f.;lfml.ld nrJratr.nlard(ndd l\Yre'\:r!!!l"W\~cr 

nq.:>rul~Ul'ti'~.etrtm.tions with KEAterm 340 for Windows. CQ1i11J1¢ KEASYSTEl.ISLTD.l!mAIJljtslll'iU\W 

Competition Two: Goals 
Microsoft doesn ' t deliberately leave much, 
but there 's a lot they can ' t handle. Take 
LANs: WFWG provides many capabili­
ties , but it doesn't understand backups 
well , it 's far from optimized for sharing 
resources like CD-ROMs, and, while it 
does a neat job of connecting three or four 
people into a workgroup, it's not so hot 
on connecting several workgroups. The 
thing for competitors to do is add to what 
WFWG does, rather than going heacl-to­
heacl with it. 

On that score: the ability to network, 
share files, and arrange schedu les is one 
thing. Using that capabi lity to increase 
productivity is another. It's easy to mi s­
use networks. If everyone has to see and 
sign off on every thought the president 
has, and every notion has to go through a 
committee because it 's easy to do that, the 
company ought to buy an expert system 
on Chapter 11 proceedings. The goal isn't 
connectivity and communications, it 's to 
get more product out the door. 

Because they ' re big, Microsoft has to 
be general. They can't tailor applications to 
particular niches. Smaller companies can. 

Competition Three: Usability 
One lesson Microsoft has learned: talk to 
real users about what they do, not what 
they say they want. If you ask people what 
features they want, they'll never stop talk­
ing. If you look to see what features they 
use, and how they use them, you ' ll proba­
bly be surpri sed. 

Microsoft was surprised. As a result, 
they have yet another competitive advan­
tage: the usability group, which actually 
watches naive users face up to new soft­
ware. Most companies aren't large enough 
to have a group like thi s, and it shows. For 
that matter, it's relatively new to Microsoft, 
and that shows, too ; but Microsoft stuff is 
getting easier to understand. 

They 've developed Wizards-a sort of 
tamed-down expert help system-and Cue 
Cards; and they ' re working on systems 
that watch what you ' re doing wrong so 
they can pop up with suggestions on where 
you made a wrong turn. One clay, all soft­
ware will have intelligent help systems. 

Microso ft is st ill feeling their way in 
thi s area; and once agai n, a company as 
large as that moves slow ly . There are 
plenty of chances to get ahead of them. 

Indeed, if I wanted to get rich in the 
computer business, I'd stai1 a firm offering 
usability services to sma ll developers. 

Microsoft has made a bold move toward 
radical changes in the PC software envi­
ronment. The company is big enough that 
you have to take them seriously; but that 
very bigness leaves them vulnerable to 
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Caching
How do you move volumes of data from your 
SCSI device fast and efficiently? With the Fast Disk EISA 
SCSI Caching Host Adapter from American Megatrends. 

THE SUPERIOR PERFORMANCE SOLUTION 
The Fast Disk SCSI controller supplies the industry's 
highest transfer rates and uses a 386SX CPU to manage 
up to 16MB of cache. 

" ... superlative disk pe1formance - the best seen by PC 
Labs thus far - thanks to AMI's Fast Disk Controller, a 
32-bit SCSI EISA card with a 386SX/16 microprocessor 
and 16MB cache. ''PC Magazine -June 16, 1992 

UNBEATABLE COMPATIBILITY 
The Fast Disk SCSI Host Adapter is compatible with the 
popular Adaptec 154X and BusLogic drivers, and sup­
ports a wide assortment of SCSI devices, including hard 
drive, tape, CD-ROM and WORM. 

FROM THE LEADING EISA DEVELOPERS 
As the leading developer of EISA motherboards and EISA 
BIOS, American Megatrends has the knowledge and 
resources to support your EISA applications. With over 
150 combined years of EISNSCSI design experience and 
the only company with both board and BIOS design 
lmowledge, you are ensured compatible designs that work. 

For full il1formation on America's premium EISA 
peripheral cards, call American Megatrends today and 
see why more people move more data with AMI. 

.
AMERICAN MEGATRENDS, INC. -­6145-F NORTHBELT PARKWAY -­
NORCROSS, GA 30071 
(404) 263-8181, FAX (404) 263-9381 
(800) 828-9264, (800) U-BUY-AMI AmericanIN SINGAPORE (65) 294-6714 
IN THE U.K. (0293) 536-365 Megatrends 
~ 

Distributed by MERIS£ L (800) MERISEL 
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The Outbound MicroPC. 


SMALL SIZE. NO COMPROMISE. 
Now you can have the punch of a powerful 

desktop system in a compact, lightweight 

package from Outbound™ Systems - the 

new Outbound MicroPC family of 486 

computers. 

The Outbound MicroPC measures a 

scan t 11 .75 x 4 .8 x 2.7 inches and weighs 

just 5 pounds. You get more desktop 

space and true transportab ility. 

Ju st sli p your Outbound MicroPC into your briefcase and take it home, 

to a satellite office, or wherever e lse work takes you. You ' ll be able to do 

~e:,e ~'.~i~~·~:;:::~~':;~:;;";o:~~::~~~;~ethee 

·.·... . 

the power of your complete computer system . t; . · ' .. 
The Outbound MicroPC's mix and match design makes \ /UP/F i 

it easy to customize and upgrade your CPU, hard drive and memory. 

Processor options range from 486SLC/25 to 486DX2/66 with hard di sk 

drive capacities from 85 MB to 240 MB. System memory is expand ab le 

up to 32 MB. Options include integrated Ethernet®and Novetl@NetWare 

Lite™ software for networking, business audio and high quality mon itors. 

Standard features include an inte rn a l 3.5'; 1.44 MB floppy drive, 101­

key keyboard, 3 button mouse and local bus video. MS-DOS®5.0 and 

Windows™ 3. 1 are already installed so the Outbound MicroPC is ready to 

use right out of the box. 

Order direct today at 

1-800-444-4607 ~ 7am to 6pm Monday - Friday. 
OUTBOUND9am to l pm Saturdays. Mountain Time. 

Risk free 15 day money back guarantee Outbound Systems, Inc. 
and a one year parts and labor warranty. 4840 Pearl East Circle 

Boulder, CO 80301 
303.786.9200ltlllJ[Z B • Fax: 303. 786.8611 

The Ou tbo und n;1111 c ;ind logu :ire 1radcm:irk s or Outbound Sys tem s. ln c. Novel l is :i rcgis 1crc<l 1rndcm ark ;1n1 ! NctW;m: Lile is ;i 
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certain kinds of smarts. I foresee interest­
ing time . .... 

When, When, When Will I Learn? 
My big Cheetah crashed again. One minute 
it was working fine , the next it locked up 
and wou ldn ' t reboot. Memory parity er­
ror. ! turned it off and let it rest a minute 
and then back on. Same thing. Sta rt-up 
wou ld run through standard memory tests 
and then stop in the middle of the extended 
memory tests. 

OK, thought I, bad chip; and I did a 
foolish thing. My Cheetah has 16 MB of 
memory in SIMMs. I figured that if I wrote 
down the location of the memory error and 
swapped those SIMM s around , I'd soon 
enough locate whic h one was bad; after 
wh ich I could easily li ve with on ly 12 or 14 
MB of memory while I got a replacement. 
So, l started swapping. 

The first thing wrong wi th that scheme 
is that SIMMs are held in by little plastic 
clips, and after a couple of years, these be­
co me very brittle. They break ; and once 
broken, there is no way to fix them short of 
un solclering the SIMM holder and replac­
ing it. That is a major job. 

Fortunately , there is a temporary fix: 
it 's possible to hold the memory in place 
with rubber bands. You can also use a clot 
of Super G lue, but of co urse you aren ' t 
go ing to do much memory swapping once 
the g lue goes on. Duco Cement is better. 
I'd imagine Model Airplane Cement would 
work . l am told you must not use Si licone 
Cement, which is acet ic acid- based: the 
acetic acid will play merry hob with the 
traces on your boards. 

Eventually I got the memory swapped 
and the mac hin e put back together with 
rubber bands, and of course l got the exact 
same error message, for the same location. 
This made no sense, it was late, there were 
deadlines , and in panic I ca ll ed my son 
Alex ' s beeper number. Alex is a partner 
in Workman and Assoc iates, and they spe­
cia li ze in recove1ing data off crashed disks, 
as we ll as in sta lling new systems that 
won't crash in the first place. 

Alex came over and decided the sensi­
bl e thing to do was swap hard drives in 
the two Cheetahs. That is: the Cheetah 
486/25 sits out in the Great Hall to be used 
by Larry Niven when he works here. The 
other, a 486/33 , sits under my desk as my 
main machine . Clearly , if I had my old 
hard drive in the 486/25 , that would be 
good enough while Alex and Barry Work­
man looked into the 486/33. 

Swapping went easily enough. Both of 
the machines have large (600-MB) SCSI 
hard drives with caching co ntroll ers: a 
Distributed Processing Technology con­
troller on one, and a Perceptive Soluti ons 
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The only Windows™statistics 	 NEW 

SYSTAT®for WINDOWSpackage you'll ever need. 

#1 for DOS and Windows 
Rated "the best general-purpose 
statistics program" for the PC by 
Soft ware Digest®, SYSTAT for DOS 
is now joined by SYSTAT for Win­
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT fo r Windows runs in 
standard and 386 enhanced modes 
and can take advan tage of Win­
dows advanced memory manage­
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 

with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 
SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT's QuickStat1M buttons give 
you simple, single-click shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 
A full range of univariate and 
multivariate statistics-from t tests 
to multidimensional scaling. With a 
few clicks you can turn most sta­
tistics into graphs and perform: 
• 	 multiway crosstabs with log 


linear modeling 

• 	 nonparametric statistics 
• 	 principal components and 


factor an alysis 

• 	 cluster analysis 
• 	 time series 
• 	 nonlin ear estimation 
• 	 correlation matrices 
• 	 means, effect, and dummy 


models 

• 	 post hoc tests 

SYSTAT offers the most 
advanced multivariate general lin­
ear model available for Windows. 

The most graphics 
No other statistical or graphics 
package can produce all the scien­
tific and technical graphs that 
SYSTAT can-n or surpass its ease of 
use. Graphics capabili ties include: 
• 	 histograms 
• 	 single, multiple, stacked, and 


range bar graphs 

• 	 single and grouped box plots 
• 	 stem-and-leaf diagrams 
• 	 pie charts 
• 	 scatterplot matrices 
• 	 3-D data and fun ction plots 
• 	 contour plots 
• 	 control charts 
• 	 maps with geographic projections 
• 	 Chernoff faces 
• 	 complete color spectrum 
• 	 log and power scales 
• 	 confidence intervals and ellipses 
• 	 linear, quadratic, step, spline, 


polynomial, LOWESS, expo­

nential, and log smoothing 


A compatible family of products 
Whichever you choose - SYSTAT 
fo r Windows, SYSTAT for DOS or 
both-you 'II enjoy the most power­
ful statistics and sc ientific graphics 
software available fo r the PC. 

For more info rmation, special 
offers for current users, and demo 
disks, call: 

708-864-5670 

For Windows circle 173, 

For IBM/DOS circle 174. 


For more information call or write: SYSTAT, Inc., 1800 Sherman Avenue, Ev&nston, Illinois 60201-3793. Tel: 708.864.5670, Fax:708.492.3567 

A'ustralia: Hearne Marketing 61 .3.8661766, BeNelux Countries: Oasis 31 .34Q2.!J6336, Denmark: Agrolab 45.64.406575, France: Delta soft 33.76.418508, 
Germany: STAl'CON 49.55.4272075, ltaly:•PiSoft 39.587.213640, Japan: Hulin ks 8'1.33.5902311 , Malaysia: Dagang Teknik 6.03.719.8299,SYSTAT New Zealand: Hoare' & Assoc. 64.78.562675, Spain: Add link 34.3.4590722, Switzerland: Fritschy & Partner 41.31 .215151 , SYSTAT UK: 44.81.4620093 
<Cl 1992 SVSTAT®. Inc . Software Digest Ralin11s Rtport/8.5, May, 1991. Software Digest is a registered trademark of NSTL, Inc. 
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controller on the other. I confess I haven't 
the foggiest noti on which is faste r: they 
are both faster than lightning a nd work 
fine. Alex swapped the hard drives only ; 
the controllers never noticed the diffe r­
ence. Apparently, SCSI is like that. Then 
we pushed the 486/25 under my desk. 

I'd gone down sta irs for coffee. When l 
got back up, I found Alex muttering ev il 
curses: now the 486/25 was showing es­
sentially the same symptoms the 486/33 
had. Me mory error on start-up. Since it 

had worked fin e not 5 minu tes befo re, 
something was clearly screwy. 

Then l remembered we' d been through 
thi s before, and it turned out to be the key­
board. Natura lly when we put the 486/25 
under my desk, we connected the keyboard 
that had been working with the 486/33. 
Just for luck, we swapped keyboards: and 
that worked just fine. Now both machines 
perform flawl ess ly, even if one is he ld to­
gether with rubber bands . 

As to why a so ur keyboard can bring 

ARE YOU SPENDING 

TOO MUCH TIME 


DRAWING FLOWCHARTS? 

YOU NEED FLOW CHARTING TM3. 


LJ 
0Every day, professionals worldwide save time 

and money using Flow Charting 3. It' s fast, 
efficient, easy to use, and always produces 
presentation-perfect charts and diagrams. 

With Flow Charting 3's built-in fl ex ibility, 
you can create customized charts using a 

variety of shapes, lines, and text-

placed where you want them. 


Plus, Flow Charting 3 is now available in a 

LAN version. Making it easy to share files and set 

up work groups for specific projects. 


And it's backed with free technical support and a 

90-day no-risk guarantee. So if you're spending too 

much time drawing charts, call for a free demo and 

see for yourself what makes Flow Charting 3 the 

best-selling flowcharting software. 


See your dealer today! Or for a 

free interactive demo disk,call 
 PA110N &PA110N1-800-525-0082, ext. 112 Sof t wa r e Co r p or at i on 

Internati onal: 408-778-6557 , ext. 112 

Nm·cl l is :1 rci.: islcrcd lr;ulcm:trk or Novell , In c. 

Excellence in chunin0 fil e.flow qf ideas! 

Patton & Patton Software Corp. 485 Cochrane Circ le, Morgan Hill , CA 95037 
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down your syste m: when IBM designed 
the PC, they didn ' t think anyone would 
need many megabytes of memory . Later, 
they found th at programmers were doing 
me mo ry tri cks turnin g address line A20 
o n and off. There wasn ' t any way to do 
that in the XT, so they delegated the func­
tion to the cont ro ller chip in the keyboard . 
Thi s is the A20 handler; and goofy as it 
sou nds, eve n in these days of 486 co m­
puters, one vital part of what's going on is 
done by the rather obsolete keyboard con­
troller chip. Interestingly, if you run Uni x, 
the speed at which the A20 gate is turned 
on and off can be significant, so you can 
actually speed up your computer by getting 
a better keyboard 1 (For more on the A20 
problem, see Mark J. Minasi's "Exorcising 
the A20 Poltergeist," August 1992 BYTE.) 

The keyboard cont ro ller chip is rather 
sensitive to voltages; so if you drop some­
thing conducti ve into your keyboard, you 
can get what amounts to a short that drags 
down the voltage as seen by the keyboard 
controller chip. The result will be that your 
machine won' t boot and probably will re­
port a memory error. 

Recalling the broke n SIMM clips, the 
moral of thi s story is, be sure what you're 
fixin g is the part that 's broke. · 

And Yet Another Instructive Tale ... 
Our youngest so n, Ri c hard , is now in 
Washington as an intern , and he wanted a 
portable computer for the job. Since he's 
been a Mac user in the past, he wanted 
something that would run Windows. After 
some thought, l let him take the NCR 3 170 
(formerl y the AT&T Safari) . This is the 
o lder mode l, with an integral floppy drive 
and no PCMCIA slot. He started using it 
before he left a nd loved it. 

Then he let the batteries run down , so 
much so that it forgot a ll its Setup infor­
mation . No problem, he thought. The Set­
up program offers an option of resetting 
to the default , so he chose that. 

Alas , the mac hine didn ' t work ri ght. 
Files had vanished. You could see the fil e­
names and sizes, but attempts to access 
them failed. There were s imilar problems. 

" I' ll fix that," foo li shly said I, and got 
out Norto n Di sk Doctor. NDD looked at 
the di sk and reported all kinds of munged 
directori es and screwiness with the FAT 
(Fi le allocation table). I le t it try to fix 
things, and after each pass I tried to delete 
the problem fil es. Many of them wouldn ' t 
de lete. Finally, in despair, I had Richard 
take it over to Barry in Pasadena. 

Barry opened the machine-not some­
thing I'd want Lo do with a laptop-and 
read off the hard disk type. "There's the 
problem," he said. The default disk type in 
Setup was for a 20-MB hard drive ; but 



Four reasons to buy aTI tnicrolaser™ printer. 
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Now there's a way fur you to put the 
power ofMicrosoft® Windows™ on 
paper - microlaser from Texas 
Instruments. 

Designed to be Windows-compatible, 
there's a microlaser just right fur your 
needs, whether you need a personal or 
shared prinrer. Here's why: MacUser 
L CompatibilityWith HP ! ! ! ! v2
Laser)~ emulauon and 
Adobe® PostScript" software, microlaser 
easily sup{X)rts your demanding applica­
tions. And with our Microsoft Windows 
driver, set it and furget it with all Windows 
applications. 

Not onlydoes PostScript give you scalable 
outline fqnts and graphics, it also means 
that your microlaserworks in c6mputing 

environments like Windows, DOS®, 
Apple® Macintosh®,OS/ 2® and UNIX®. 
2· Performance '{~ POSTSCRIPT'
When it comes to •• Software from Adobe 

printing high-quality documents fast, 
microlaser really makes you look good. 
At either nine or 16 pages-per-rninure, 
microlaser prinrers speed you through 
documents in a hurry. Plus PostScript 
means what you see on your screen is 
what you get on paper. You can even tur­
bocharge your microlaser with a RISC 
processor fur blazing fast graphics. 
3. Reliability When you buyo Ill 
prinrer, you want it to ~rint And 
print And print Thats just what :· ...tr . 
the microl.aser does. 

Take our personal microlaser Plus fur 

Features microlaser Plus 
Basic 

microlaser Plus 
PSI7/ PS35 

microlaser 
Turbo 

microlaser XL 
Turbo 

PPM 
Emulation 
Processor 
Fonts 
Llst Price 

9ppm 
HP LaserJet II 
68000 
14 HP Fonts 
$999 

9ppm 
HPLJll/PostScript 
68000 
17 or 35 Scalable 
$1,399/ $1,499 

9ppm 
HPLJll/PostScript !I 
RlSC/ 8220 
35 Scalable 
$1,749 

16ppm 
HPLJll/PostScript !I 
RlSC/ 8220 
35 Scalable 
$3,649 

example. With its high duty cycle of 
10,CXX) pages-per-month* and a standard 
one-year limired warranty**, you can rely 
on your microlaser to work the first time, 
every time, fur years. 
4. Value Starting as low as $999t, there's 
a microlaser designed to fit any II 
budget From the single user all 
the way up to a network. Con­
sider this, too: microlaser's average cost 
per page is only 1.9 cents:j:,while some 
laser prinrers average around 3.3 cents. 
The microlaser not only makes sense, it 
saves you money, too. 

For details on the right microl.aser fur 
you and the name of the nearest dealer, call 

1-800-52 7 ..3500. 
The microlaser PSI 7 has earned the 1990 PC World Best Buy
award; microlaser PS35 has earned the 1990 InfoWorld Excellenr 
Value award and 4~ mice from MacUser,October 1990. 

~TEXAS 
INSTRUMENTS 

•Based on estimattxl typica1 usage. ••For more information on service upgrade options, call l-800847-5757 in the U.S. and l..S00.268-6314 in Canada. t Suggestcd rera.il prire -dealer prices may vary. *Based on suggestt:cl retail price 
of consumables and approximare page ~rage rating for each ronsumable at 4% blac.k (toner, developer and OPC). microl:L<;cr is a crademark of Texas lnsmJmcnts lncorporared. Microsoft and DOS are registered ttademaric.s, and Windows 
is a trademark of Microsoft Corporation. Adobe, PostScript and the PostScript loJ,,-'O are regisrered trademarks of Adobe Systems lncorpornn.-d which may be rcgistCred in certain jurisdictions. l.aserJl't is a n!biistered crndemark ofHewlett­
Packard, lnc. Apple and Macintosh are registered trademarks of Apple Computer, Inc. OS/2 is a registered trademark of lntt:mational Business Machines Corporation. UNIX is a n.'gisrered trademark of AT&T. ©1992 Tl 76543 
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what was really installed was a 40-MB 
drive. Changing that setting instantly fixed 
all the problems. 

One moral of this story is, if you haven ' t 
written down all your Setup information , 
particularly your di sk type, for a ll your 
machines, go do it now. You never know 
when you' ll need that. The other moral is, 
before you have at a di sk with NDD, you 
might give a few seconds thought to what 
else might be wrong. 

Anyway , I'm pl eased to report th at 
Richard has the 3170 in Washington and it 
works just fine . He loves the built-in fax 
modem, and he finds the AT&T Mail pro­
gram powerful and easy to use . The 3 170 
seems to have made a Windows co nvert 
out of a former Mac user. 

A Retraction 
A co upl e of months ago I wrote about 
surge protectors and said th at I had two 
kinds that don ' t use MOYs (meta l-ox ide 
varistors). Apparently I mi sread the spec­
;fi cations on one of the brands; at any rate, 
I was wrong. The on ly surge protector I 
hav e that does not use MOY s is Ze ro 
Surge's ZS900. 

This doesn' t mean that the units that do 

have MOYs are bad or won ' t protect you ; 
they probably will. The problem is that 
eac h surge that goes through th e MOY 
damages it, not much, but some; if there ' s 
enough damage, it won ' t do the job prop­
e rly. There is no tes t available that can de­
te rmine just how safe the MOYs in your 
protector mi ght be; thus, some experts ad­
vise you to replace MOY protector units at 
reg ular interva ls, say, every couple of 
years. 

Zero Surge units don ' t have MOYs. As 
far as I ca n determine, th ey aren' t dam­
aged at al I by any surge that doesn' t actu­
al ly destroy the unit. They cost more, but 
you don't have to replace them. Me, I like 
the peace of mind. 

I al so have a suggestion to those making 
MOY-based surge protectors: ever thought 
of putting those in a removab le cartridge? 
That way , a nervo us user co uld replace 
them annually. 

EDOS 
If you like to play with Windows and you 
run a lot o f DOS programs, you probably 
want thi s. It lets you allocate and deallocate 
Windows memory for DOS sess ions ; and 
it will create Really Big DOS Windows , 

above 700 KB in size. There are other neat 
features, like the CLIPBOARD command 
that will tell you if there 's any text in the 
Clipboard and if so how much , and lets 
you exami ne or print what's there. There 
are time-s lice control s, status information, 
a way to tell how long a DOS session has 
been running, and what percentage of your 
computer' s CPU that DOS window has 
eaten. 

Fair warning: l 've used thi s without 
problems , and so have others, but when I 
menti oned to a Microsoft Windows pro­
grammer/manager that EDOS let you have 
700-KB DOS sess ions under Windows, 
he shuddered. Thal has n' t ca used me to 
take EDOS off my machine. It really is 
useful. However, understand that l save 
both programming and text work early and 
often; and be aware that EDOS does things 
Microso ft doesn' t believe possible. 

Mystat and Systat 
Mystat co mes with a foreword from Le­
land Wilkinson , th e pres ident of Systat , 
and is an introductory course and tutorial 
on statistics using Systat. The package is 
designed for use by educators. No statistics 
training program is a ll that easy fo r people 

Zy_INDEX 
·~e r \1: ~ •• 

~(\ ~0~¢~\\0 \~\\ 
'\ ~~e \1.\-\o \l.~~~ 

\)O~ \o~ ·~e 
~o.~~ »~ \1:

\oo (\ ~o with 
C:. e"\.~ ZylNDEX, you 
~~ can find information 

contained in any document 
co llection on network or stand alone 
computers in just seconds. Quick, 
precise, fun; ZylNDEX can search 
word processing, database or graphi cs 
fi les in plain english. Many output 
features. Powerful search tool s: Word 
or Phrase; Boo lean; Proximity; 
Synonyms and more ... Powerful 

lnfoApps features: Hyperlink; Notes; 
Cut & Paste; Print; Launch ... put your 

information to work for you . 
ZylNDEX works with WordPerfect, 
Word for Windows, dBase, graphics and 
other fi le formats. Deve lopers API 
Toolkit avai lable. 

Call 1-800-54-4-6339 for 

free demo or u1Jdate info 


100 Lexington Drive •Buffalo Grove, IL 60089 
Information Dimensions, In<. Phone: (708) 459-8000 • Fax (708) 459-8054 

AVerKey (NTSC or PAL) 
- VGA 10 VIDEO for No1ebook 
·- Flicker-Free filler 

AVerKey- Supporrs Windows 3. 0 and 3.1 
- Supporrs all IBM standard modes up ro 

VGA Monitor640 x480 wirh any colors (256, 32K, 
64K, ...) for NTSC or PAL. For PAL TV We also have following items: 
sysrem, 800 x600 is supporred if Cirrus - VGA 10 Video OVERLAYIGENLOCK 
CL-GD6410 VGA chip is used. card 

- Supporrs 640 x 480 mode 1virho111 loading - Live Video Window co111roller 
any A VerKey driver. - VGA ro Video Converrer card 

- Comparible wirh 111/ VGA cards - TARGA 16 comparible card 
- Sim11lraneo11s graphics display 011 borh - JPEG compression card 

VGA and TV monirors. - TUNER card 

(\)~PNIJ~ Hall 008 
74 . - 31. 03 . 19'3 Booth No. 027 

MANUFACTURED BY: 
ADDA !USA, CAI TEL: 1·510-n09899 FAX: 1-510-6231803 
ADDA ICANA llA. BC) TEL: 1-604-2783224 FAX: 1-604-2782909 
AllllA (TAIWAN) TEL: 885-2-2484131 FAX: 885-2-2484276, 2488214, 2404538 

All trade marks are the property of their respective holders. 
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BEFORE PROTECTING 
YOUR SOFTWARE.. I 

...against piracy and unauthori zed use, 
make sure that your protection system has 
al l the following qualities: 

A GOOD HARDWARE KEY 
l-l:1rdwa 1·e-hased sofrwa re protection 
systems are now the standard worldw ide. 
However, not all keys are the same. A good 
key should have :di the 

SOFTWARE PROTECTION 
SYSTEM, OFFERS YOU ALL 

follow ing features: 

V Compatibi li ty and transpa­
rency. The key should work THESE FEATURES AND 

MORE:without any prohlem on your 
HASP was designed by ;1 team of computer 

user should be ahle to forget 
cusLomcrs ' computers. The 

experts, professiona l cryptologists, and 

the key after connecting it. electrical engineers. As a result, HASP keys 

' V Unbreakable electronics. A 
customi zed ASIC (Application 
Specific Integrated Circuit) 
component should be 
integrated in the key. Th is 
prevents reverse engineering 
and makes cracking virtua ll y 
impossible. 

V A unique and inaccessihle 
soft ware developer's code burnt into the 
ASIC. (This code should not be held in the 
key's memory, where it can be read and 
altered.) 

V A Re:1d/ Write Memory inside the key 
shou ld be available on demand. The 
memory should be writahle in the field , on 
any PC, w ithout any special programming 
equipment. 

ti Very low power consumption, enabling 
the key to work even under the worst 
power conditions, on PCs and laptops, wit h 
or wi thout a printer. 

NETHASP, SOFTWAREPOWERFUL 
PROTECTION FORSOFTWARE 
NETWORKSSince it's practi ­

cally impossible to V Only one NetHASP key is needed to 
crack or duplicate run a protected program from many sta tions 
:1 key having all in a network. NetHASP provides full 
the feat ures support for protect ing DOS and 
mentioned above, a WI NDOWS software under network 
pirate w ill usua lly go for the environments, including Novell cleclicated 
software linking the protected & non- decli catecl servers, Lan Manager, 
program to the key. Therefore, Lantasti c, Banyan, DLink, :ind NET-lllOS 
check tha t your protection soft­ based LANs. 
wa re has all of the fo llowing: 

IN A TEST CARRIED OUT BY ANti A Linkal)\e Protection Module 
w ith which ca lls can be made to INDEPENDENT LAB, HASP WAS 
the key from any point in the THE ONLY KEY WHICH 
protected program. WAS NOT BROKEN*. 

V An "Envelope" insta llation program. Such 
programs enhance security whi le mak ing it 
possible to protect a software even w ithout 
its source code. 

V Sophisticated antidebugging and 
encryption mechan isms. 

HASP®, THE PROFESSIONAL 

are supported by what is probably the hest 
software in the market, and the HASP system 
has worked on eve1y computer it has heen 
tried on. In addition to all the features 
menrioned above, HASP provides: 

System for 
protecting 
dozens of 
programs 
using only 
one key. 

t/ A Pattern 
Code Security 
System (PCS) 
enabling parallel processing of mult iple calls 
hy the Linkable Protection Modu le. 

V A Virus Detection option that Gin be 
incorporated in the protecred program to 
check whether it has been infected by a virus 
or tampered with in any way. 

V Several HASP keys ca n be daisy-chained. 

OPERATING ENVIRONMENTS 
V PC: 	 DOS, WINDOWS, OS/2, SCO UNIX, 

SCO )(ENIX, INTEHACTIVE UNIX, AJX, 
AUTOCAD, DOS EXTENDERS 

V MAC (ADB Port): S1rstc 111 6.0.5 and up 

V NEC (Serial Port): DOS, \VINDOWS 

AND THE BOnOM LINE: 
We offer some of the most competitive prices 
in the market. 

Since 1984, HASP has enabled 
thousands of software producers in 
more than 40 countries, including 
several Fortune 500 companies, to 
protect their software. 

To learn more about why so m:my 
profess ionals have chosen HASP, ca ll us 
for our low price evaluation package. 

International ALADDIN 

Office: KNOWLEDGE SYSTEMS LTD. 


15 Beil Oved St., Tel-Aviv, Israel 
P.O.Box:11141 Tel-Aviv 61 11 0, 
Tel: 972-3-5375795 
Fax: 972-3-5375796 

• 	 Australia Conlah l'1 y. I.id ., Tel : 3 8985685 
• 	 Belgium Akkcrrnans hvha , Tel : 3 2338826 
• 	 CSFR ATLAS l.td. , Tcl +Fax: 2 766085 
• 	 Chile Micrologica S.A., Tel : 562 222 l 388 
• 	 Denmark SC Metric a/ s, Td: 42 804200 
• 	 France Logiclaia lnil. , Td: 50707375 
• 	 Germany CSS GmbH, Tel: 201 749860 
• 	 Greece Unibrain SA, Tel : I 6856320 
• 	 Holland Akkermans I.IV, Tel : 45 24 1444 
• 	 Italy Partner Data S. r.I. , Tel: 2 33 10"1709 
• 	 Korea Dae-A Engineering, Tel : 2 848 448"1 
• 	 New Zealand Training Solutions, 


Tel: 4 56660 l 4 

• 	 Poland Systherrn Tel: 061 45065 
• 	 Portugal Fu1ur111:llic 1 l.d" ·· Tel: J 4116269 
• 	 South Africa D Le: l ~oux , Td : l I 886 4704 
• 	 Spain PC Hardware, Tel: .3 lili93 I93 
• 	 Switzerland Opag AG , Tel : 61 711 2245 
• 	 Taiwan Teco Lid .. Tel: 2-555 9676 
• 	 Turkey Mikrohcla Lid.. Td : 4-4677504 

• CT Magazine, May 1990. 

©Aladdin Knowledge Systems Ltd. 1985-1992 
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North 
America: 

200 Broadhollow Rd., Suite 11207 
Melville, NY 11 747 , USA 
Tel : 800-223 4277 

516-424 5100 
Fax: 516-424 8300 
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who don ' t understand sta ti st ics, but Mys­ Most college introductory stat ist ics 
tat is relatively painless. In my judgment, courses are absurd: they teach cookbook 
you ca n 't rea lly ope rate in the modern methods for calculating means and stan­
bus iness world without unde rstanding dard dev iati ons and co nduct "Student 's 
something about statisti cal inference. You T " tests; but they don't give you any real 
may not need to know how to do stati stical understanding of what stati stics is about. I 
tests of advertising copy, or sa les pitches, don' t say working your way through this 
or to analyze masses o f incomplete data, book/course will make you a stati sti cian , 
but you sure had better be aware of what's but it 's my judgment that it will teach you 
possible; and if you hire experts, you cer­ more than any of the stati sti cs courses for 
tainly will want to know enough to avoid educati on maj ors I ' ve seen. Moreove r, 
being snowed. when you've fini shed, you ' ll have a good 

100% Compatible 
100% Touch screen 

100% P b).sed 
100% Portali eand self contained 
But, best of all the DIRECT INPUT 
mode, Imagine.. 
Create, see and use custom touch screen 
keyboards formats even several at the same time 
- Work in the field or in any environments 
- Run all your PC software directl y in touch mode 

Handtop Computers offer 60 MB hard disk, 
PCMCIA interface and w ireless data exchange 

With the new Handtop computer 
range : Formats follow functions. 

I would like : 0 receive a docu1i1entation 0 trading vis itati on 

Name: ............................. Foncl ion: .. . ............... Soc iety: 


Address : ... .. .. ...... .. .............. . 


Postcode:. ...................City : ................................ Te l 
Rep ly coupon retu rned to : Hr\NDTOI-' Computers lntcrn111ion;il 

2J, MLEE DES VENDANGES 

FRANCE-77325 CROISSY BEAUllOURG 

MARNE-LA-VALLEE CEIJEX 02 

Phone: 33 (1 ) 60. 17.70.94 Fax: 33 I IJ 00.17.70. 77 

idea of what Systat can do. Mystat is rec­
ommended. 

Info Select for Windows 
Info Se lect for Windows is a free-form 
database program in which you can col­
lect all those notes that pil e up on your 
desk, and it really is neat. Moreover, the 
Windows version is an improvement over 
the DOS program without taking away the 
simplicity that made it easy to use. 

Info Select organi zes things the way I 
do, into small notes that l can stack into 
related piles. You can also use it to dis­
play information or do queries. A neat fea ­
ture lets you find out what city and time 
zone correspond to a given area code, and 
looking at how they did that suggests sim­
ilar things you could do . 

There are other features (e.g., a phone 
di aler and ca lendar) th at I don' t use be­
cause those are built into FranklinQuest's 
Ascend time management system, but they 
work. Mostly , though, if you get into the 
habit of using Info Select, you may cure 
yourself of scribbling phone numbers on 
the backs of old envelopes and then find­
ing they ' re lost when you need them, or 
making notes on Post-its and sticki ng them 
all over your monitor until you can ' t see 
the screen. Reco mmended. 

Fotoman 
Fotoman is a di g ital camera from Log ­
itech. I' ve written about digital cameras 
before. They're a quick way to get mono­
chrome images into your po11able (or desk­
top) computer. Image formats inc lude 
TIFF, PCX, and BMP. From there, you 
can paste them into documents for printing 
or sharing over a WFWG network, or you 
can use them in image-aware databases 
like Thinx. Alas, there's no way I know 
of to paste one into Jnfo Select, which is a 
pity because that might be a good way to 
organize the photo images. 

Fotoman works. The image quality isn' t 
all that high, and even when fully charged, 
the camera takes severa l seconds to get 
ready to take the next pi cture. The reso ­
lution (256 gray levels, 376 by 240 pix­
els, meaning 75 dots per inch in a 3/j- by 5­
inch photo) isn ' t good enough to do what 
J would like, which is to take it to the li ­
brary and use it as a kind of scanner to 
make notes from books, but the pictures 
aren't bad. 

There are limits to what you can do with 
a single battery charge. If you take a full 
load of 32 pictures with flash on every pic­
ture, you'll have about 24 hours to either 
recharge the camera or get your pictures 
transferred to your computer. 

If you need medium-qua lity mono­
chrome images on-screen or in documents, 
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TheWorldSBest Selling
UNIX CloneJustGot Better. 
Now with full 32-bit 
implementation! 

If you want to ignite your 32-bit hard­
ware with the multi-user, multi-tasking 
power of UNIX, Coherent 4.0 has arrived. 
And if you're operating or selling 
small business network systems 
with dozens of users, that's really 
good news. Because Coherent 
4.0 is what you want in 
UNIX at a price that's hard 
to believe. 

Run UNIX 
applications today! 

Coherent is now bin­
ary compatible with UNIX. Most 
UNIX PC applications port with a simple 
recompile and many now run right 

six disk installation is a breeze 
compared to their 25. You'll also 
learn it faster and increase over­
all performance. All because 
Coherent is smaller, faster ... 

and better. 

Small, But So Complete. 
Make no mistake, Coherent 

is a wholly professional develop­
ment system. You get a complete 

"Coherent comes so fully qualified 
as a UNIX clone, you find yourself 
thinking, 'I can't believe it's not 
UNIX:"-Sean Fulton, UNIX Today! 

out of the box. The list is growing 
everyday, so call for details. 

Yes, It's For Real! 
How can it be? First of all, 

Coherent was independently 
developed by the Mark Williams 
Company, so you don't pay for 
UNIX licensing fees . You don't pay 
any mark-up or reseller costs 

C compiler, assembler and over 200 UNIX 
commands including full sets of functions 

for development, administration, 
maintenance and text processing. Coherent: Coherent also comes with 
UUCP capabilities that connect you 
to a world-wide network of free 

software, news and millions of 
UNIX users. And it's all clearly 
documented in Coherent's highly Still $99.95. 

either. Coherent is only sold directly to you. 

': .. (Coherent) maybe the bestthing 

that has happened to UNIX yet." 

-William Zachmann, PC Week 


In fact, over 40,000 copies of 
Coherent have already been sold. And, 
like the ones we quote here, virtually 
every critic who's reviewed Coherent has 
raved about it. 

So Much Less, 

Yet So Much More. 


As a virtual clone of UNIX, Coherent 
embraces the original UNIX philosophy: 
Small is beautiful. Small price, yes. But there's more, much 
more, to Coherent than its amazing price. 

Requiring only 10 megabytes of disk space, Coherent 
can reside with DOS. So you can keep all your DOS 
applications and move up to Coherent. And it runs with 
as little as 1MB of memory versus 4 MB for other UNIX 
versions. 

The World's Only Plug And Play UNIX Clone. 
You'll have Coherent up and running with a fraction of 

the time and effort it takes for other UNIX versions. Our 

MWC sco 
COHERENT UNIX/386 

No. of Manuals 

No. of Disks 

Kernel Size 

Install Time 

Suggested Disk Space 

Min. Memory Required 

Performance• 

Price 

Version 4.0 Version 3.2V2 

I 14 

6 25 

100 K 375 K 

40min. 3-4 hours 

!Omeg 60meg 

I meg 2-4 meg 

85.7 31.3 

$99.95 $2590 

*Byte CCompiler Benchmark: Compiles per 
minute on 25 MHZ 486. 

praised 1200 page manual. 

Experienced, Supported, 
Guaranteed. 

Mark Williams Company has been 
developing professional programming 
tools since 1976. Our commitment to 
our products and users is unsurpassed. 
Users applaud our popular BBS and the 
widely acclaimed telephone support 
they get free from Coherent developers. 

Still, we're not asking you to take a 
chance on Coherent. We've made it fool­
proof to see for yourself-with a 60-day 
money-back, no hassles guarantee. So 
pick up that phone and order Coherent 
now. And the best way to UNIX will be 
on its way to you! 

800-MARK WMS 
(800-627-5967 or 708-291-6700, FAX: 708-291-6750) 

60-DAY MONEY BACK GUARANTEE! 

llJ Mark Williams Company 
60 Revere Drive, Northbrook, IL 60062 

Coherent is a trademark of Mark Williams Company. UNIX is a trademark of USL. 

Distributors: Australia+ 07-266-2270, Brazil+ 011-883-2299, Czech. + 06-32-62877, Denmark+ 42-887-249, England+ 091-29-62219, Finland+ 941-871-871, 

France+ 1-4741-4519, 1-4672-8074, Germany+ 0511-53-7295, 030-313-7015, Holland+ 023-386-599, Hungary+ 153-0988, Malaysia+ 03-756-4477, 


Norway+ 0-211-0950, South America/Caribbean + 1-809-723-5000, Sweden+ 06-60-19290. 
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Images in your Computer 
from Video or full page Scanners. Double your productivity in 

DeskTop Publishing, OCR and Multimedia aptJlications. 
o or nap 

Profess ional, REA L 
TIME, video image cap­
ture in co lor (24-bit , 
16.7 million colors) and $599.00 
gray sca le. Captu re fro m any NTSC/PAL 
video so urce, ca mco rder, li ve TY , still 
video etc. VGA , SYGA supported, fil es 
saved in standard for mats. Supe rb im age 
quality, Windows support. 

PageReader 300 ­
Full Page, 300 dpi Scan- , _ 
ner complete with OCR , 
WordScan software & ' 
line-art Imager software!! HP-Sca nJ et 
compatib le dri ver hence compat ible wi th 
any OCR package. Fast! Reads avg. page in 
< I 0 sec. Incredible introductory price 
$399.00 complete!!! With Recog ni ta , 
acid $ 159.00), wit h 9600 fax/ modem 
send/rec, acid $99.00. Idea l in any office for 
text, autoCacl drawings, presentat ions etc. 

Artiscan 24-bit true 6008 
or 800 clpi on both axes 

£Lil lb 
Profess ional, desk-to p, fast 
(SCSI interface inclu ded), 24- · 
bit color scanner. True 600 cl pi $1199 .00 
on both ax is. Superb pi cture quality in color 
and gray sca le. Includes Image Process ing 
software. Op tional X-Ray , Trans pare ncy 
Scanner ($699.00). OCR software op ti ons 
ava il able. Recog nita (acid $ 159.00). 800x800 
clp i version $1545 . Best magazine ratings. 


Color 3000 

Full Page , co lor (24- bit) 

scanner ( 16.7 million co l­

o rs or 256 gray sca le). <---.+J....L:z_:z;:ull-l 
Complete with Color Image Process ing Soft­
ware. Full y HP ScanJet em ulation driver. 
Color 3000 ... .. ... ... ... .... ... .. .. .... .... ....... 599.00 
WordScan .............. ...... .. ...... ...... .... ... .. 99.00 
Recogni ta ............... ......... .. .... .. .. .. ... .. . 159.00 


Call or write for info on Scanner or 
Video Based Image Transfer Systems 

30-clay return guarantee on all products. I year warran ty. Major credi t carets. Resellers Welcome. 

Com1mter Friends, Inc. - 14250 NW Science Park Dr. - Portl and OR 97229 
Toll Free 1-800-547-3303 - tel. (503)626-229 1- fax (503)643-5379 
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thi s wi 11 do the job. Taking an image out of 
the camera and squi rting it in to the com­
pu ter through a seri al port is slow-about 
a minute per picture-but it' s painless, 
and once the image is in the machine, yo u 
can mani pul ate it in vari ous ways. 

Fotoman is a pretty good dea l fo r rea l 
estate companies and other outfits that use 
a lot of pictures and need speed and con­
veni ence rather than hi gh resolution and 
detail. It can save a bundle on fi lm . 

Pascal Returns 

Windows is written in C, and for a while it 

looked like the onl y way to wri te Win ­

dows ap pli ca ti ons was to lea rn C pro ­

gramming. Microsoft released Visual Ba­

sic, which in my judgment is far preferable 

to C, but there' s a widespread belief that 

rea l program mers don' t write in BAS LC. 


Comes now two new Borl and Pasca ls. 
Turbo Pascal 7.0 is the introductory level. 
The real news is Borland Pascal with Ob­
j ects, a co mpl ete pac kage that contains 
Object Vision, Turbo Assembler, Turbo 
Debugger, the new Pasca l compiler, and 
DLLs that let you wri te code fo r DOS or 
Windows . 

You can also do DOS DLLs fo r Win­
dows . Not even Microsoft has a compiler 
th at will do that. Borland Pasca l uses the 
same DOS memory extensions that power 
Borland Paradox, meaning that it 's a very 
proven engine, and you can wri te DOS 
programs as large as 16 MB if you like. 

Reca ll what I sa id about competiti on 
with Microsoft. You probably don' t want 
to write a 35,000-line program in any kind 
of BAS IC; and writing something that big 
in C may ta ke decades. Borl and Pasca l 
co mpil es fas t, has tons of prod ucti vity 
too ls, and makes effi cien t code. As an ex ­
ample, Generi c CADD is written in Turbo 
Pasca l; the new Borl and Pascal is even 
more efficient and is backward-compatible 
wi th Turbo Pascal. My guess is that both 
Windows and DOS appli ca ti ons wri tten 
in Borl and Pascal will shi p months before 
the same application written in C or C++. 
More next month after I have the fin al-re­
lease product, but I find it exciti ng that 
Pascal has come back in a big way. 

Learn About Counting 
Genera ll y Roberta looks at educati ona l 
software, much of whi ch can only be cle­
sc ri bed as bl oody awful ; but o f Lea rn 
About Counting with the Berenstain Bears, 
she says: " Thi s is worth putt ing under 
some li ttl e one's Chri stmas tree. It comes 
with sound and is for children as young 
as 4. It 's a snap to install , unli ke some ed­
ucat ional software designed fo r kids with 
a rocket sc ienti st in the fa mil y. The user 
gets to choose whether Brother or Sister 



T
he Nanao FlexScan® family of award-winning 

big-sc reen monitors introduces our new est 

family member. The Fl exSca n F340iW- an 

affordable monitor for Windows applications. 

Our new 351b., 15" addition has the same traits 

as its bi g broth ers . Features like o ur ex clusive 

Advanced Image Control System that lets you adjust 

color balance, store picture adjustments and recall the 

settin gs .. . automati cally . And a fl at-square, .2 8mm 

dot pitch lnvar Shadow M ask CRT combined with 

Dynamic Beam Spot Control to optimize both 1·esolu­

tion and convergence over the entire screen. You get 

a brilliant, sharp image and 20% more work area than 

a 14" monitor, plus 1024 x 768 resolution at a 76Hz 

fli cker-free refresh rate, up-front controls and compli­

ance to MPR-11 guidelines - all of whi ch make the 

F340iW a hea lthy addition to any work environment. 

So, if you ' re looking for a quality monitor for 

Windows appli ca ti ons, but a 17" is beyond yo ur 

bud get, you 've found it. Congratul ations. 

NANAO® 

23535 Telo Avenue, Torrance, CA 90505 1-800-800-5202(3 10) 325 -5202 Superior in every detail:" 

NANAO U.S.A. CORPORATION 
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Bear will take the kiddies on a colorfu l 
trip. The program uses the integral speak­
er to prompt the user, and if there's an er­
ror, the designer walks the student through 
the why of the correct answer. It doesn ' t 
just g ive you the lame ' Try again ' you see 
too often. 

" T hey even throw in some finger pup­
pets. Many kids w ill e nj oy their mom or 
dad starting them on thi s package, and af­
ter a bit, the youngster can work indepen­
dently to play the eight different games." 

Winding Down 
We have the new Kyocera Ecosys printer 
that doesn't use ·cartridges, and we like it. 
The learning tool of the month is Learn 
Programming Today with Turbo Pascal 
from Borland; this is a videotape, work­
book , and compiler that starts at the be ­
ginni ng and moves rapidly to complex pro­
grams . If you ' re just beginning to learn 
programming, or if li ke me you got out of 
the habit of Pascal and want to get back 
in , thi s is an excellent tool. 

Two co mputer book s this month: 
Mi chae l Young 's Visual Basic: Game 
Program.ming in Windows (M icrosoft 

Borland Pascal with Objects .... .. $495 
Learn Programming Today 
with Turbo Pascal... ................ ..$59.95 
Turbo Pascal 7.0 ............ .... .... . 149.95 
Borland International , foe . 
1800 Green Hills Rd. 
P.O. Box 660001 

Scotts Valley, CA 95067 

(800) 33 1-0877 
(408) 438-8400 

fax: (408) 439-9344 
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Darklands ....... .. ......................... $69.95 

MicroProse Software, Inc. 
180 Lakefront Dr. 
Hunt Valley, MD 2 1030 
(800) 879-7529 

(30 I) 77 1-1 I 5 l 
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EDOS ..................... ... .. ... ....... ... .. $39.95 
Firefly Sofitware Systems Corp. 
32345 Southwest Arbor Lake Dr. 
Wil sonville, OR 9i7070 
(800) 248-0809 
(503) 694-2282 

Circle 1163 on Inquiry Card. 


Press, 1992). Thi s is intermed iate level. 
Games use a lo t of programmi ng tech­
niques, inc luding sou nd and animation. It 
has plenty of examples. The second book 
is Peter Fink's PostScript Screening 
(Adobe Press , 1992) . It ' s the best intro­
duction to th e w ho le s ubj ec t of vi s ual 
screening, halftones, and so fo rth, that I 
have yet seen; I sure learned a lot from it. 

Another book I learned much from is 
Stephen Bigelow 's Understanding Tele­
phone Electronics (Sams, 1992) . This wi II 
tell you as much-more, probably-as 
you want to know abou t te lephones, from 
the handset to the central switchboard. It 
includes faxes and wire less phones . 

T he book of the month is Robert Hein­
le in 's Take Back Your Government (Baen 
Books, 1992). I wrote the introduction and 
some notes, but I don ' t get royalti es. Thi s 
·was written years ago, when the structure 
of U.S. politi cs was qu ite different; and, 
as I say in my introduction, a time when, in 
my judgment, cit izens had more cont rol 
of their government. We cou ld do worse 
than go back to such times. 

The game of the month is Darklands 
from Mi croProse . The game was released 

ITEMS DISCUSSED 

Fotoman............. ..... .... .... ... .... ... ....$799 

Logitech, Inc. 
6505 Kaiser Dr. 
Fremont, CA 94555 
(800) 23 1-77 17 
(510) 795-8500 

fax: (5 10) 792-890 I 

Circle 1164 on Inquiry Card. 


Info Select for Windows ......... $ 149.95 

Mi cro Logic Corp. 
P.O.Box 70 
Hackensack, NJ 07602 
(800) 342-5930 

(20 I ) 342-€5 18 

flax: (201 ) 342-0370 

Circle 1165 on Inquiry Card. 


Learn About Counting ... .. ......... ''2'4.95 

Comptons New Media 
2320 Camino Vida Roble 
Carlsbad, CA 92009 
(800) 532-376 
(6 19) 929-2500 

Circle 1166 on Inquiry Card. 
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too early (although way behind schedule) 
and the fi rst versions had seri ous bugs, but 
that ought to be fixed by the time you read 
this. IL ' s a new tw ist o n ro le-p lay in g 
games, set in the Holy Roman Empire as it 
be lieved itself to be. 

I a m in sta lling NetWare , as well as 
working with WFWG. I continue to look at 
operating systems: Windows, OS/2, and 
NextStep for the 486. Networks and op­
erating systems, a lo ng with development 
languages , w ill be major themes during 
the next year. The computer revolution 
contin ues. • 

Jerry Pournelle holds a doctorate in psy­
chology and is a science.fiction writer who 
also earns a con~fortable li ving writing 
about computers present and.fitture. Jen y 
welcomes readers ' conunents and opin­
ions. Send a se(f-addressed, stamped en­
velope to Jerry Pournelle, c/o BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. Please put your address on the let­
ter as well as on the envelope. Due to the 
high volurne of lellers, Jerry cannot guar­
antee a personal reply. You can also con­
tact him on BIX as "jerryp." 

Mystat ........................ .. .... .... ...... $ 18.95 
Course Technology 
I M ain St. 
Cambridge, MA 02 142 
(800) 648-17450 
(6 17) 225-2595 
fax: (6 17) 225-7976 
Circle 1167 on Inquiry Card. 

NCR 3170 .. .. ................ .. .. .. ...... ... $3999 
Sa~ari Systems 
14K World' s Fair Dr. 
Somerset\ NJ 08873 
(908) 302-5800 
fax : (9 08) 469-4578 
Circle 1168 on Inquiry Card. 

Systat ......................... .... ....... .. ...... $895 
-Systat, lnc. 
1800 Sherman Ave., Suite 80 I 
Evanston, JL 60201 
(708) 864-5670 
fax: (708 ) 492-3567 
Circle 1169 on Inquiry Card. 

ZS900 ........ .. .......... .. ........ ... ........... $ 149 
Zero Surge, Inc. 
I 03 Claremont Rd. ·1 

Bernards vi lie, NJ '07924 
(908) 766-4220 
fax: (208) 7 66-4 144 
Circle 1170 on Inquiry Card. 
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IfYou Need PCsThatCanTake It, 

TakeThisToYourMailbox. 


For free information about Texas Micro PCs, send in this card; FAX this card to 
1-713-933-1029; or for immediate attention, call 1-800-627-8700.t 

I PURCHASE COMPUTERS FOR: 

0 	 Internal company use 0 Resale 0 Both 

SOLUTIONS YOU PROVIDE: - ----------­

APPLICATIONS YOU ARE RUNNING: --------­

PROCESSOR: 0 386 0 486 0 Other ________ 

CONFIGURATION: 0 Rackmount 0 Bench/desktop 

0 Tower 0 Industri al workstation 0 Cards 


IMPORTANT SPECIFICATIONS: 0 Heal 0 Dusi 0 Shock 

0 Vibrat ion 0 Fault tolerant 0 Other ----- ­

TENTATIVE PURCHASE TlMEFRAME: 0 One month 

0 Three months 0 Six momhs 0 Over six momhs 


t European inquir ies call 3 1·36-536-5595 . 01her intcrnotional inqui fics coll J.7 \ J.933 -8050 

NAM E -----------------­

TITLE ------------- ----­

COMPANY ----------------­

PHONE ----------------­

ADDRESS ----------------­

CITY-----------------­

Srt\TE ----------- ZIP ----­

B 12 92 

Attention Resellers: Customize ForYour Customers. 

As a rese lle r, you know that you can 't simply squeeze 

solutions to fit your customers' needs. At Texas Micro, 

we'll work with you to bring customi zed , rugged solu ­

ti ons to your customers. 'We've bee n doing it fo r yea rs 

fo r some o f America's biggest corporations. We offer : 

• 	 Custom and standard solutions fo r specialized 

markets such as factory automation , telecommuni ­

cations, medical, maintenance and fi eld sites, and 

harsh o ffi ce environments. 

• 	 A regional network of field application enginee rs for 

design, integration and support . 

• 	 A complete, one-stop source ror CPUs, option cards 

and pe ri pherals. 

• 	 Custom BIOS development , which we fil e fo r 

quick reorde ring. 

• 	 Custom chassis designs w ith custom, sc reen-pri11Led 

frolll panels. 

Give us a chance lo assess your 

needs. Mark the '' Resale" box on 

the card above and we' ll send you - TEXAS 
complete rese lle r in fo rmation . l l lMICRO 

For Immediate Attention, Give Us A Call At 1-800-627-8700.T 
'T Eur opean inq uiries call 3 f-36-5 36-5595. O ther in1ernoti'?nol inquiries call 1-7 13-933-8050. 



NO l'OS-l i\GE 


NECESSA RY 


IF Mi\ILED 


IN THE 


UNI I ED STA IT'S 


BUSINESS REPLY MAIL 

FI RST -C!JI SS MA IL PERM IT Nll. 2'184 HOUSTON, TX 

l'O~TAGE \V ILL llE l'i\ ID IJY i\DDRESSEE 

- TEXAS 
l l lMICRO 

TEXAS MI CRO 

10618 ROCKLEY RD . 

HOUSTON, TX 77099-9986 
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To Hell And Back: Texas Micro Systems Are BuiltTo 
Withstand The Most Demanding Environments. 

IN THE ARCTI C AN D IN TH E 
DESERT, a "Big 3" U.S. auLO 
maker uses Texas Micro PCs in 
eve ry test car in temperatures 
ranging from 140° desert heat 

to -50° arctic cold . 

ON TH E WORLD'S LA RGEST 
CO MM ODITI ES TRADING 
FLOO R, c•.tsLOmized Texas 
Micro PCs speed transactions by 
functioning as two systems with 
two monitors, two keyboards 
and two operators. 

IN REMOTE NO RTHEASTERN 
U.S.A. STEEL MILL PLA NTS, 
ruggeclizecl rackmoum Texas 
Micro PCs are mounted next to 

molten steel foundries Lo monitor 
and control various processes. 



IN A HARSH ENVIRONMENT, AN ORDINARY PC tests, we shake, bake and beat them like theres no tomor­

IS A DEAD PC. A lot of PCs do well to survive a desk­ row. Because with an ordinary PC, there may be none. 

top. But on the production floor or in the field , the dust, OUR PCS ARE THE BEST BECAUSE THEY'RE 

heat, vibration and traffic can finish an ordinary BUILT FOR THE WORST. We design our 286, 386 

lfYouNeedA 

PC That Will Go 

Through Hell,


GetOneThats 

BeenThere. 


PC-and your operation-in a hurry. Even if your PC has 

to withstand hell, your business doesn't have to. As long 

as you're using ruggedized PCs from Texas Micro. 

OUR PCS TAKE A BEATING FROM THE 

FORTUNE 100. In fact , 70 of them put Texas Micro 

PCs through the wringer every day, in everything from 

industrial applications to severe office environments. 

And we don't spare our PCs, either. During factory 

and 486 systems using rugged 

design techniques that give them 

up to three times the life expec­

tancy of other PCs. 

Our passive backplane, for 

example, gives you instant access 

to plug-in CPU cards and compo­

nents, reducing Mean Time To 

Repair to under 10 minutes. 

We shock-mount the drives 

within our nickel-plated, all-steel 

chassis to withstand vibration. 

We implement VLSI and PAL 

technology to increase component 

reliability And we use positive 

airflow filtration to reduce contam­

ination and system heat. 

STRONG SUPPORT IS OUR 

STRONG SUIT. We provide toll­

free technical assistance and a 

regional network of field application engineers. We also 

customize PCs to meet your particular spe~ifications. 

FIND OUT WHAT OUR PCS ARE REALLY 

MADE OF. Call us for complete product information 

and specifications. Or send in the attached card. 

But don't delay The path­

way to hell is paved with good 

intentions. 

Ruggedized WorkstotionRuggedized Rackmount 
• 9 option slots, 2 drive boys • 14 option slots, 3 drive bays 

• NEfv\A.·4 compliant• Nickel·ploted, steel chassis 
• 100,000 hr. MTBf• power supply • 100,000 hr . MTBf" power supply 

• CRT/CPU in one unit • Complete front panel accessibility 

• VGA monitor• 14" VGA Muhisync monito1 ff~~~i 

- TEXAS 

l l lMICRO 


Ruggedized Benchtop 
• 10 option slo!s, 2 drive boys 

• Nickel-plated, steel choHis 

• 100,000 hr. MTBF" power supply 

• E:dro small footprint 

Ask A Few Tough Questions: 1-800-627-8700.·:· 

All 1rade names referenced are !he service mark, trademark or reg istered 1rodemark of the respecli'le manufacturer. *Mean Time Between Failure . r European inquiries ca ll 31-36-536-5595 . Other international inquiries call 1113-933-8050. 

Circle 177 on Inquiry Card. 



Introducing Microso 
The differencebetweenpresent 


Exotic Excursions 
Tele1nark Skiing 

Li 

In Sunnv ... 

Saudi 
Arabia 

Enjoy a t ln·illing sand 
sk iing h o liday! 

f) Ride camels to pi cturesque 
s unun its aft.er every run. 

e T ake dune ski in g l essons 
fr om loca l Bed ou in lege nds . 

e S lalom down some of t h e 
steepest dunes o n E a r t h . 

• Aft.e r h ot days o n th e 
dunes, discover the mae:ic 
o f t.he Arabian ni g h ts. -

0 
Slide 

.:ti 

.11J ·--·' Add a new dimension of 
visual impact to all your busi­
ness communications with 
Microsoft®Video for Windows:" 
It's the easy way to take your 

fQltWINDOWS Windows-based word process­
---- ing documents, spreadsheets, 
and presentations and put them into action. 
In fact, you can incorporate digital video 
clips into any 0 LE-aware application for a 
more complete and engaging message. 

To start with, you can choose from over 
240 different clips in the video library· that's 
included standard on a CD-ROM disc. Or 
you can easily create your own digital video 

sequences with our VidCap tool and a video 
capture board like the low-costVideo Blaster'" 
from Creative Labs. Simply use video footage 

you've shot with your own 
camcorder. Or incorporate 

"" existing video clips from 
your company's library for product demon­
strations and customer presentations. 

With Microsoft Video for Windows, 
editing is easy, too. Just call up the VidEdit 
tool. Click your selection on the toolbar. 
And you're well on your way to assembling 
video sequences that show offyour unique 
directorial style. 

To run new Video for Windows, all you 

© 1992 /Vlicrosoft Corporation. All rights reserved. Printed in the U.S.A. "Porlio11s provided by Firs!Ligl1t. /11c. "Pl11s a/1p!icable sales lax. Reseller prices may vary. Offergood 1111/il 
March 30, 1993. Please allow2·4weeksfordeliveJJ' 11/10 11 receipt ofthis order by Microsoft.Ju the 50 U11iled Stales. call (800)882-2000, Ext.]A4. For i11for111atio11 011/y, i11 Ca 11ada call 
(800)563-9048; 011/side !he50 United Stales a11d Ca 11ada, call (206) 936-8661. 1iial Pack sys/em req11ire111e11/s: Perso11al co111/J11/er with 386SX or higher microprocessor no111i11g 



ftVideo forWindows. 
ing the facts and telling the story. 

Ei lc f oil ~c,v i c; ' ~ca l c l:lc lp need is the Or see the entire perlormance by getting your 
'" 11III Microsoft own copy ofVideo for Windows. We think 

~8~~;~~om,-,56~~ Windows you'll get the picture. And so will your audience. 
With the Media Player, you can easily operating Experience Video for Windows on your own PC. 
viewvideoctipsorincoiporatethem system and You can order theVideo for Windows 

intoanyOLE-awareap/Jlication. a 386 or 
higher PC with no extra hardware. And, Trial Pack directly from Microsoft for just

$9.95. Or you can get a copy ofthe full pro-
since Intel®Indeo'"technology is built in, you duct from an authorized reseller near you. 

can ~dd special vid~o hardware inde~· To place your Trial Pack order or to get the

(which supports this technol- iNTELvTo• o "'""0'0. , 

ogy) for enhanced video quality. name of a reseller in yourarea, call Microsoft 


For a preview ofVideo for Windows, today at (800) 882-2000, Ext.]A4. 
order our Trial Pack for just $9.95.** It contains 
everything you'll need to see how Video for AficlOsoft® 
Windows can impact your communications Making it easier 

Microsoft Windows operating system version 3.1, audio board com/Huible with Windows, VGA dis/Jlay (256 color orgreater reco111111e11ded). Microsoft mouse or compatible pointing 
deviceand a 3.5·inch high density (1.44 MB disk drive)are required. Microsoft is a registered trademark a11d Windows is a trademark oftheMicrosoft Corporation. Intel is a registered 
trademark and Jndeo and the /11deo logo aretrademarks of Intel Co1j;oratiu11. Video Blaster and the Video Blaster logo aretrademarks ofCreatiuelabs. 
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The world's best for 1992 sets new standards for excellence 

MICHAEL NADEAU 

very fa ll , BYTE se lec ts the best products, technologies , and standards of the past year for special recognition. 

Editors and BYTE licensees around the world nominate and vote fo r candidates that, in their judgment, represent 

the most signifi cant developments in te1ms of innovation, performance, and price. (For a description of these-

While the economy may have been in 1992 
the dumpster in 1992, the computer in­
dustry still managed to turn out a record 
numbe r of innovative prod uc ts , stan­
dards, and technolog ies. The I 09 BYTE 
Award winners-25 mo re than las t 
year-are important not just fo r what 
they did in 1992, but al so for the direc­
tion they will provide for 1993 . 

For ex<m1ple, users wi II crave yet more 
power in the coming year. As software 
products such as A ward of Excellence 
winners Adobe Premiere 2.0, Corel Draw 
3.0, FrameMaker fo r Windows, and Microsoft Windows fo r 
Workgroups establi sh themse lves, users will discover that 
these programs work bes t on high-performance hardware. 
But not to worry-other Award of Excellence winners have 
thi s angle covered. Intel's 486DX/2, the Radius RocketShare, 
and the YL-Bus standard all provide significant performance 
boosts to the ir respective platforms. 

The PC price war of 1992 has led users to expect to pay less 
for produc ts, and many of the award winners were chosen in 
part because of the ir ability to deliver quality at a lower cost. 
Kyocera 's Ecosys aS i laser printer, which won an Award of 
Excellence, is· reasonably priced and features a low cost per 
copy. Artisoft continues to set the price standard for peer 
LANs with its Award of Distinction winner LANtastic 4.1. 

Another Award of Distinction winner, 
Compaq 's ProLinea PC line, should re­
main both a pri ce and vo lume leader 
through I 993. 

A Big Year for Windows 
The Windows juggernaut continues this 
year, as 30 Wind ows -spec ific prod­
uc ts-nea rly twice as many as last 
year-won awards , including three of 
the top five vote-getters. Of the three 
new versions of Windows that Microsoft 
launched in 1992, two-Windows for 

Workgroups and Windows 3. 1-placed second and third, re­
spectively, in the overal l voting. (The third, Windows NT, 
was not e li g ible because it was not expected to ship in 1992.) 

Software products accounted for 27 of the Windows win­
ners, and severa l popular software packages made their Win­
dows debut in 1992. They include A ward of Excellence win­
ner Quattro Pro fo r Windows and Award of Merit winners 
LANtast ic for Windows, Mathcad 3.1 for Windows, Mathe­
matica for Windows, Procomm Plus for Windows, and Quick­
en 2.0 fo r Windows. 

Award of Distinction winner Approach for Windows 2.0 and 
Award of Merit winner Fi leMaker Pro 2.0 for Windows helped 
fill a signifi cant need for Windows database managers. Two 
other Windows database manage rs announced in 1992, 
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Borland's Paradox for Windows and Microsoft Access, were not 
eligible for awards because of uncertainty over whether they 
would be commercially available in J992. 

Clearly, Windows' strong showing in this year's awards reflects 
the growing number of companies jumping on the Windows 
bandwagon . The decline in the number of winners among DOS, 
Macintosh, and Unix so ftware is evidence that developers are 
devoting most of their efforts to the platform with the highest 
installed base. The number of DOS software winners dropped 
from 13 to nine, Mac software winners dropped from 12 to eight, 
and Unix software winners dropped from three to one (see the fig­
ure) . 

New Categories, New Uses 
Some of the most exciting winners are products that represent new 
categories. The Philips CDD521 CD-ROM recorder, for instance, 
makes it possible for even small organizations to publish data 
on CD-ROM in-house. The Kodak DCS 200ci Digital Camera lets 
you take photographs digitally for fast, easy insertion into elec­
tronic documents. 

The Mobidem from Ericsson GE Mobile Communications 
brings wireless mobile communications to a hand-held fo1111 fac­
tor using a packet-radio link. And although we are not quite sure 
what the most important practical application of the Gryphon 
Morph image-morphing software will be, it ' s a hoot to use. 

Hewlett-Packard shrank the hard drive to 1.3 inches with the 
Kittyhawk. In the process , HP made the drive more energy effi­
c ient and less susceptibl e to shock. With hard drives this small , 
it is now feas ible to use rotating media in devices such as hand­
held PCs and cellular phones. 

Pens Are Getting Mightier 
Last year, some pen PCs and Go Corp. 's PenPoint operating sys­
tem won awards. Thi s year, two pen-based applications made 
the cut. PenM ag ic 's Numero, a spreadsheet-like math package, 
and PenSoft ' s Perspective, an innovative pe rsonal information 

manager, both won Awards of Distinction. In addition , the Slate 
PenApps applications development tool was given an A ward of 
Merit. 

Fujitsu's PoqetPad and the Grid Palm Pad won an Award of 
Merit and an Award of Distinction, respectively. Both are small, 
hand-held devices, unlike the larger tablet systems that won last 
year. Also, Pi Systems' Infolio pen tablet was an Award of Merit 
winner. 

Predictions 
The trends of this year's BYTE Awards give us a clue to what 
I 993 may hold. Windows will continue to dominate, as new ver­
sions of the operating system target speciali zed areas such as 
workgroups. With the investment that software and hardware 
developers have in Windows 3.0 and 3. I, it is safe to assume 
that many of these developers will support Windows in all its 
incarnations. 

The drop in Mac software winners may be deceiving. Apple 
garnered four awards for its systems, ranging from the high-per­
formance Quadra 950 to the popular PowerBook 180 to the low­
cost Pe1forma 600. With hardware of this caliber, Apple stands a 
good chance of gaining market share and, more important, the 
attention of developers. You could see more Mac winners next 
year. 

Potential winners of next year ' s BYTE Awards are already 
starting to surface. Microsoft ' s Windows NT and Access database 
manager barely mi ssed be ing e li gible for awards in I 992. Bor­
land 's Paradox for Windows has received prai se from beta testers. 
Intel's Pentium is slated to appe<u- this spring. Apple will introduce 
a new crop of Macs. And a new generation of notebooks and 
subnotebooks will have been announced by the time you read 
thi s. We are entering another exciting year of new computer de­
ve lopments. 

Michael Nadeau is a BYTE senior editor. You can reach him on 
BIX as "miken. " 

co111in11ed 

AWARD-WINNER CATEGORIES, 1991 AND 1992 
30 

25 

20 

15 

10 

5 

0 
DOS 

software 
Windows 
software 

Mac 
software 

Unix 
software 

LAN 
products 

• 

Printer Processor- Systems 
products based products 

Storage 
products 

Video 
products 

The biggest difference between the 1992 BYTE Award winners and the 1991 winners is the big jump in the number of 
Windows-based products-almost r.vice as many. There was a small decline in the number qf" winners in the DOS and Mac 
software categories. 
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Adobe Premiere 2.0 

Adobe Premiere 2.0, Adobe Systems 
This electronic storyboard/video editor got even better with ver­
sion 2.0. It now supports external device control, 16-bit 44-kHz 
sound, SMPTE time-coding, and edit-decision lists. Thus, a Pre­
miere 2.0 storyboard made with c lips from high-end videotapes 
can control the equipment you use to edit and create broadcast­
quality output. 

Mac PowerBook 180 Cx486SLC 

Borland C++ 3.1 
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Borland C++ 3.1, 
Borland International 
Borland ' s Windows-hosted 
C++ comp iler is simply a joy 
to use: user-friendly, capable, 
and blazing fast. Co lor syntax 
highlighting, an integrated re­
source compi ler, new 386 and 
C++ optimizations , and sup­
port for the Windows 3. 1 ex­
tensions top the li st of new fea­
tures that make what had 
al ready been the premier Win­
dows compiler even better. The 
compi ler 's app lication frame­
works-OWL (ObjectWin­
dows Library) and TurboYi­
sion-continue to demonstrate 
Borland ' s exce ll ent grasp of 
object-oriented principles . 

CorelDraw 3.0 
for Windows, 
Corel Systems 
In one $595 package, Core l­
Draw 3.0 for Windows delivers 
nearly all the graphics applica­
tions yo u could ask for, in ­
cluding illustration , an image 
tracer, an image editor, chart­
ing, a slide-show feature, and a 
visual catalog. The program ' s 
ease of use, coupled with its 
power, has users sing ing its 
praises. At press time, Core l 
was expecting to release a 32­
bit version of CorelDraw for 
OS/2 2.0 and was developing 
a Mac version as well. 

Cx486SLC and 
Cx486DLC, Cyrix 
A lot of factors fed the PC price 
wars of 1992, and the 25-MHz 
SLC and 33-MHz DLC from 
Cyrix played important roles . 
Cyrix 's new CPUs support the 
instruction set of the i486, but 
with different pin-outs, a small­
er cache, and no built-in FPU. 
Their performance fa ll s be­
tween that of the 386DX and 
that of the 486SX. Pricing for 
the Cx486SLC, which includes 
a separate math coprocessor, 
allowed vendors such as Com­
puAdd to market desktop sys­
tems for under $2000 and was 
a catalyst for other CPU ven­
dors to lower prices . 

DEC Alpha, DEC 
Workstations keep getting 
faster and faster , and DEC ' s 
scalable Alpha RISC CPU wi ll 
help ensure this rising perfor­
mance curve for the foresee­
able future. This 64-bit CPU is 
rated at 200 MHz, for which 
DEC claims a theoretical rat­
ing of400 MIPS. At that speed, 
other RISC chip vendors will 
have to pedal faster to keep up. 

Ecosys aSi, 
Kyocera Electronics 
The Kyocera Ecosys printer is 
extremely cost-effective. It uses 
an amorphous si licon drum and 
microfine ceramics toner to 
produce copy at high speeds , 
with no necessary maintenance 
beyond toner rep lenishment 
and minor cleaning every 5000 
copies. There are no cartridges 
to replace. Installation and 
maintenance, including mem­
ory expansion , are easy tasks 
for the average user. 

Excel 4.0, Microsoft 
The Windows spreadsheet that 
set the standard keeps getting 
even better with successive re­
leases . Excel 4 .0 aims to be 
smarter about how users work, 
automating common actions 
and making c lever guesses 
about what users want to do. 
New " Wi zards" walk you 
through the procedures for 
charting and report generation , 
greatly improving Excel's ease 
of use . 

FrameMaker 
for Windows, 
Frame Technology 
FrameMaker helps legitimize 
Windows 3.1 as a platform for 
serious high-end applications. 
Developed for Unix and pre­
viously ported to the Mac, 
FrameMaker boasts cross-plat­
form capability at its best, al­
lowing you to ship files direct­
ly from one platform to the 
next. Its main strength is in 
handling book-length docu­
ments and technical publica­
tions . With support for OLE 
and the Multiple Document In­
terface, FrameMaker is a true 
Windows application with the 
power to handle the biggest 
jobs. 
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i486DX/2, Intel 
The cornerstone of Intel 's ag­
gressive product rollout strat­
egy in 1992, this so-call ed 
clock doubler gives PC users 
a simple, inexpensive (about 
$600) performance upgrade, 
eliminating or postponing the 
need to purchase a whole new 
system. The 50- and 60-MHz 
DX/2s run on 25- and 33-MHz 
motherboards, respectively, so 
systems designers can deliver 
the benefits of the faster speeds 
without additional design costs. 
A sign that the faster CPUs did 
not require heavy reworking: 
Scores of vendors , including 
Hewlett-Packard , Gateway , 
and Dell , had systems ready for 
shipment on the day of Intel 's 
chip introduction . 

i486SL, Intel 
With the i486SL, Intel has per­
formed a rare feat in CPU de­
velopment: lt has created a new 
generation that is more power­
fu l and more highly integrated 
but requires much less energy 
to operate than its predeces­
sors. The i486SL is a 3.3-volt 
device designed for use in note­
book and subnotebook PCs . 
With its low-power operation 
and 486 power, it could make 
386-based notebooks obsolete. 

Kittyhawk, 
Hewlett-Packard 
Only 1.3 inches wide, the 21­
MB Kittyhawk hard drive 
might be mistaken for a book 
of matches . It 's also rugged, 
able to withstand a 100-g shock 
whi le operating, according to 
HP. AT&T Microelectronics 
worked with HP to develop the 
highly integrated drive circuit­
ry, while Citizen uses it s 
watch-making experience to 
manufacture the drive. 

The Kittyhawk 's s ize and 
durability make it an ideal can­
didate for use in hand-held 
PCs, ce llular phones, laser 
printers, and pen PCs- appli­
cations where the use of rotat­
ing media has up to now been 
clumsy or imposs ible. 

Kodak DCS 200ci 
Digital Camera, 
Eastman Kodak 
The Kodak DCS 200ci shares a 
lineage with Kodak 's original 
e lectronic camera, but some 
important advances distinguish 
it. Its price comes in at under 
$10,000, yet it provides the 
same resolution and quality as 
its $25,000 stab lemate in a 
small er, consumer-or iented 
package. Pictures are stored on 
an internal ha rd drive and 
downloaded directly to a PC or 
a Mac. Operating costs are vir­
tually eliminated: There' s no 
film to buy and no need for a 
high-quality scanner. Results 
are almost instantaneous , and 
in an ecology-conscious world, 
there's no f ilm or chemical 
waste to worry about. 

Mac PowerBook 180, 
Apple Computer 
Like its predecessor, the Mac 
PowerBook 170, the Mac Pow­
erBook 180 weighs just 6 .8 
pounds. But Apple has based 
the PowerBook 180 on a 33­
MHz 68030 instead of the 
l70's 25-MHz processor, with 
a 68882 FPU and 70-nanosec­
ond pseudostatic RAM . The 
maximum RAM in the 180 has 
been extended to 14 MB (an 
increase of 6 MB over the 170), 
letting you tax System 7.1 's 
multitasking capabilities even 
further. The 120-MB SCSl 
hard drive option lets you pack 
even more fi les onto your 
portable system. As long as 
App le keeps churning out 
portables like this, office work­
ers may never go back to the 
desktop. 

Microsoft Windows 3.1, 
Microsoft 
Version 3. 1 makes Windows 
faster, stabler, and easier to use. 
It also brings a slew of new and 
improved techno logies, in­
cluding TrueType, OLE, mul­
timedia and pen extensions, 
better fi le management, more 
robust DOS support, faster disk 
access, and smarte r printing. 
Taken together, these im­
provements add up to much 
more than a simple point re­
lease. Version 3. 1 shows that 

Learn 
;rennis 
Play 

0Tennis 
SOUTH WH IDBEY 

PARKS & RE CREATION 

Core/Draw 3.0 for Windows 

Euhcr way,effec uve use of tnc m ..\leri.:il In trus bookdepeOO:: on nurowif · ····· · ··········· ........ .. .. .. . .. .. . .. 
The M11ltlmcdla Productr':s Ha 

l====================-ilNormar 
Preface Subscrip~ , 

''')'Ou'i 'tlU•diti0/ '1ri iiri8i''1;iliiki'iO'ih lrit tVei}-'f;h•pit'i'tii i3'0ffiittiiciSlii'iifOi '' ''· S~perscript 
evt ryone , but I know that 's not :o Tilt pt;ople wtlo re.!.d thecb•pters on desktop Time s 
vi dto produt tion very well mlgfll not ghe a llOOl~bout c.ompu~r-!t lephOne inter TimesBol.d 
!•t ing. So ln a. wa.y , thi s ls' a. different book forevery rt.•de r. 'four lnlu~m will Timesltahc 
guide you 10 ~;id or skip chapr er.: acc.on:llngly . 

FrameMakerfor Windows 

i486DX/2 

Windows' modular DLL-based 
arch itecture supports the rapid 
evolution necessary to satisfy 
the escalating demands placed 
on it by applications and users. 
For developers, Windows 3.1 
presents a more solid base on 
which to build applications. 

continued 

Kitty hawk 

Kodak DCS 200ci 
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"FEAlURES, COMfORT, POWER, AND 

Actually, we'd say impossible 
to beat. And so will you. 

just compare Express notebooks to 
the competition - the way leading 
computer publications have been 
doing. And you' ll see that we have the 
most features at the lowest prices. 

You'll see why Computer Shopper 
(8/92) said the Express 325NXL was 
11 

• •• dest ined to be the power accessory 
of the future." Why Computer Buying 
World (8/92) praised its "sma ll, light, 
attractive and reasonably priced 
package." Why PC Magazine (8/92) 
said the 325NXL is the notebook made 
for "those looking fo r a good va lue at 
the $2,000 price point." 

And why there should be no 
question which notebook computer to 
buy. 

11 will help you get 

your work done comfort­

ably at the right price." 


management logic for over 2 hoursPC Magazine, August 1992 
battery life on the 425CXL; 3 to 4 hours 
on the 325NXL.These are the notebooks you've 

been waiting for - whether you need 
a 25MHz 386SX like our 325NXL or a 
25MHz 486 like our 425CX L. As 
Computer Buying World sa id, High density 1.44MB 3.5" 
"CompuAdd Express' 325NXL has most internal floppy drive. 

of the extras every notebook should 
have." So does the 425CXL. And 
they've got performance, too . PC 
Magazine gave the 325NXL high marks 
on video and graphics benchmarks 
and on battery life tests - "the third­
highest score of the 70 systems tested." 

True notebook size (8.5"x1 1"x2")

See for Yourself. Express Has The Most features-..---......... 

Express 
325NXL 

11The clear winner... with 
its tenific balance ofYes 

80 pe1f01mance and extras." 
6.6 LBS 

Computer Buying World,4MB 

Yes 
 August 1992 
64 


5hr 28min 

Yes 


$2,095 


Based on PC Magazine Survey. August 1992 

Our super-twist backlit liquid crystal 
display has 64 levels of gray scale and a 
.30mm dot pitch. It measures 9.4" 
diagonally. 

We insta ll a 9600 baud fax/ 
2400 baud modem, both with 
send/receive capabilities. And 
we include Quick Link II fax/ 
modem software FREE. 

Brightness and other display controls 
are on the keyboard surface. 

Most notebook microprocessors run at only 
16MHz or 20M Hz. Ours run at 25MHz. 
425CXL containsCyrix CX486SLC; 325NXL 
containsAMO 386SX. 

Sleep button and built-in power 



PRICE REAllY TOUGH TO BEAT." 


1 
I 

f 

Weighs only 5.3 pounds, even 
including the battery. Add the AC 
adapter, and it sti ll weighs only 6.6 
pounds. 

425CXLincludes a math coprocessor; 
325NXL contains socket for Cyrix 
FasMath™ B3SB7 math coprocessor 

One serial port, one parallel 
port. External B00x600 VGA 
video, PS /2 keyboard and PS/2 
mouse connectors. 

425CXL has a 120MB or an BOMB 
hard drive. The 325NXL has an 
BOMB or a 60MB hard drive. Both 
have 4MB of RAM ---;- so big 
Windows programs run great! 

101 -key function keyboard 
implemented with B4-key layout 
has an I BM "feel" because it's 
made by Lexmark, formerly 
IBM's keyboard division. Fullsize 
function keys, too! 

Built-in trackball with 
200dpi for accurate 
pointing. 

Our FREE carrying 
case has a shoulder 
strap and pockets so 
you can pack adapters, 
diskettes and other 
supplies. 

Inverted ''T'' arrow keys are in the lower right 
hand corner, where they belong. 

FREE LotusWorks 3.0 integrated
business software pre-loaded. 

The Best Teclmical Support 
CompuAdd Express has just introduced the best 
thing ever to happen to technical support- our 
Remote Rescue program. Using Close-Up 4.0, 
remote communication software, our support 
technicians now can use a modem to talk with 
your PC and solve hardware and setup 

MICROSOFT 
FREE AC wa ll adapter WINDOWS. 

READY-TO-RUNFREE 
Windows 3.1 and MS DOS 5.0 

(ompufer $hopper, August 1992 
3 2 5 llXL Everybody loves our notebooks'Express ~ features. Computer Shopper 

wrote that "The built-in 2,400bps fax/modem is snazzy" 

~1 8 95and called the keyboard, sliding 
door covering ports and general 
design "an admirable piece of 
work." PC Magazine wrote: "The 
Lexmark keyboard is comfortable 
to use. Large and prominent 
function keys are ranged along the 
top, and the cursor keys are in an 
inverted-T layout just left of the 
trackball." Computer Buying World 
also praised the keyboard, which it 
said "is remarkably well laid out." 

Express 4 2 5 CXL The 425CXL has all .the terrific 
features that made its 386 

partner so popular. But it has extra speed, thanks to its 

~2 3 95Cyrix CX486SLC microprocessor. 
This processor is smaller than 

?ther 486 chips, so it fits easily 
mto a portable computer. It uses 
less power than other 486 chips, so 
you're less likely to run out of juice 
in the middle of a big job. Yet it 
has a built-in cache. And the 
425CXL contains a math 
coprocessor, so applications that 
use floating point instructions are 
swift indeed. 

problems online. We install Close-Up's 
Customer/Terminal program on every CompuAdd Express 
system. Our notebooks already have a built-in modem. 

Comeu~ 
To ORDER, OR FOR INFORMATION ON 


OUR FULL LINE OF DESKTOP SYSTEMS, CALL 


800-925-3525 
12301 Technology Boulevard, Austin, Texas 78727 


Hours 8am-6pm (CST) M-F 512-21 9-1800 Fax 512-219-2890 . 


' 

BOMB Hard Drive 
Lease for only $70/mo 

~l,695 

60MB Hard Drive* 

Lease for only $62/ mo 

' 
lZOMB Hard Drive 

Lease for only $88/mo 

~2,245 

SOMB Hard Drive* 

Lease for only $83/mo 

"\Xlhile suppl ies l:m 

\Ve .1cccp1 Mas terCard , V ISA, CompuAdd Express Charge, money orders, ce rtified checks (plc:isc a llow ten d:1ys for processin g), CODs (m inimum orde r SSO). compall}' and insri tution:il purchase orde rs (minimu111 initial purchase ~250, 
thcrcarter $50 with approved credit) and wire transfe rs. Shi pping charges arc cal culate d :i ccnrdin g to weight a11d distance. T exas resldcnrs , ple:isc add :1ppropri atc loca l sa les tax. CompuAdd Exp ress will replace o r repai r defective hardwa re, 
software and co nsumable items. A 15 perce nt restocking fee may he charged. A ll return items must be acco mp:i nied hy a return merchandise au thoriz:uion (RMA) nurn ber. 30-day money-back guara nt ee docs not include remrn freighr or 
shipping and handling. O pe ned software and oilier co nsurn:ibl cs arc nonrefu ndable. CompuAdd Ex press sel ls :ind services cquipmem wi[h in th e U nited S tates only and will pa}' no custo ms, duties or ta riffs on re turned merchandise. Pr ices 
and product desc riptions arc su bject to change wid1 nut notice. CompuAdd Express is not liable for dama ge du t.: to om issio ns or rypograph ical erro rs, A copy 1,f our li mitt.:d warra my is ava ila ble prior 10 sa le from your sales represe nta tive. 
Prc-ins1allcd MS D OS '5.0, Windows 3. 1. LmusWorks 3.0 and C lose- Up 4.0 arc OEM ve rsions. 

Circle 86 on Inquiry Card. 
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How BYTE Selected the Best 

A

s they have always been, the 
BYTE Award winners were se­
lected this year through a demo­
cratic process. All BYTE editors 

participate, including the 42 staff edi­
tors, 13 consulting editors, and three 
contributing edi tors. BYTE has 14 li­
censees around the world who reprint 
BYTE editorial in the native language 
of their respective countries. This year, 
six licensees chose to participate: RAM 
in Greece, Nikkei BITE in J<)pan, BITE 
Brazil, 0-1 BYTE in Taiwan, Micro­
systemes in France, and BAI T in 
Czechoslovakia. 

The process beg ins with nomina­
tions. To be eligible, a product or tech­

nology must have been introduced since 
the previous year's award process end­
ed (early October) and must be likely to 
ship to users by the end of the current 
calendar year. We judge the likelihood 
of a nominee's shipping based on the 
vendor's announced shipping date and 
the apparent maturity of the product or 
technology. Nominated products must 
have been covered previously or have 
planned coverage in BYTE or its li­
censees ' publications. 

A nominated product should be one 
that breaks new ground in terms of new 
technology, performance, price, or in­
novative use of existing technology. 
An editor Gan nominate only products 

that he or she has had some hands-on 
experience with or those that BYTE 
editors are reasonably sure will per­
form as advertised. 

After the nomination process, every 
editor and licensee rece ives a ballot 
listing all the eligible products and tech­
nologies. Each voter then selects what 
he or she believes t0 be the 10 most 
significant ones for the year; a voter 
may pick fewer than 10. 

A wards of Excellence, Distinction, 
and Merit are assigned based on the 
number of votes received. Cutoff points 
for each award are determined accord­
ing to how the votes are distributed 
along a curve. 

. r 

Microsoft Windows for 
Workgroups, Microsoft 
This long-rumored Windows 
peer LAN, with its bundled E­
mail and group-scheduling ap­
plicati ons, brings groupware 
into the mainstream. It also al­
lows users to send documents 
back and forth via Windows 
fo r Workgro up s' netwo rked 
Clipboard function. 

Innovati ve features such as 
automatic network card detec­
tion make installation about as 
painless as it can get. New pro­
tec ted-mode protoco l stacks 

Excel 4.0 

save a great dea l of prec ious 
rea l-mode RAM, enablin g 
pockets of Windows for Work­
grou ps stat ions to coex ist 
pa inless ly and peacefull y on 
NetWare LANs. 

Paradox 4 .0 , 
Borland International 
Borl and has successfu ll y re­
vamped Paradox, giving it a 
new interface without sacrific­
ing its compatibi lity with older 
versions. Paradox 4.0 is fas ter, 
and the enhanced PAL (Para­
dox Application Language) has 

support fo r event-dr iven pro­
gramming. 

Philips CDD521, Philips 
Consumer Electronics 
The $7995 Ph il ips CDD52 I 
CD-RO M reco rder will help 
revo lutioni ze CD-ROM pub­
li shing. For the first time, busi­
ness peo pl e ca n now c rea te 
di scs in-house for prototyping, 
demonstra ti ons, and eve n 
small -scale distr ibution. Bun­
dled software converts the as­
sembled data from yo ur hard 
disk to the CD's ISO 9660 fo r-

Visual Basicfor DOS 

mat. You can then ship the fi n­
ished prod uct direct ly to a 
mass-producti on fac ility fo r 
duplication. The double-speed 
CDD52 I CD-ROM recorder 
can write 600 MB in a ha lf 
hour. CD-ROM pu bli shing on 
the desktop has arri ved. 

Quattro Pro for Windows, 
Borland International 
The long-antic ipated Windows 
spreadsheet fro m Bor land is 
fin all y here, and it was worth 
the wait. Quattro Pro for Win­
dows tack les the prob lem of 

:> . • . ; 
.Q.ata Qpt ions Macro Window tlc lp 

Su~rt .. ce c. h rf 
Sl0.000 J;: 
$5.000 . 

$0 ' 
~ 2 ~ ~ Sl 

o oo 

w.q.1... 
STD: 
Yeartolal 

q/51.18391 4 
$119.953 
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IMAGINE BROWSING 

THROUGH THE LIBRARY OF 


CONGRESS AT 1500 MPH. 

That's how quick the world's fastest 

CD-ROM drive moves you through volumes of 
information. 

The new Pioneer DRM-604X Minichanger 
is TWICE AS FAST as any drive on the market. It 
has a data transfer rate FOUR 
TIMES the normal ?peed. 
And it holds SIX discs at once 
-more than any other drive. 

High speed data trans­
fer rate is an astounding 600 

chain up to seven Minichangers from a single 
controlle1~ giving access to 42 discs - more than 
5 million pages of data. 

The greatest amount of information at the 
greatest speed. It makes so much sense, it's hard 

to imagine why anyone 
would even consider any 
other drive. 

For more information, 
call 1-800-LASER-ON today. 

Or write to Pioneer 
KBytes/sec. High speed THE PIONEER HIGH SPEED Communications of America, 
access time averages 300 msec. CD-ROM MINICHANGER Inc., Optical Memory 
Change time between discs has been reduced Systems Division, 3255-1 Scott Blvd., Suite 103, 
from seven to five seconds. 

If six discs are not enough, you can daisy-
Santa Clara, 
CA 95054. @ PIONEER.® 

Pi oneer D RM -60-tX is n tmdem<irk of Pionee r Communk.1tions of America, Inc 

Circle 145 on Inquiry Card. 
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multipage spreadsheets with an 
innovative " notebook" meta­
phor that tags each page with a 
tab . It also offers Borland 's 
Menus on Demand, an elegant 
object-properties inspector. 

RocketShare, Radius 
What's be tter th an o ne 33 ­
MH z 68040 Rocket accelera­
tor board in your Mac? How 
abo ut two or more Rocke ts, 
each working in tandem on 
your tou ghest jobs? Rocket­
Share is software that imple­
ments point-and-click simplic­
ity to Mac multiprocess ing. 
You assign applications to one 
or more Rocket boards and let 
them operate se parate ly or 
tackle shared data together. 

Toshiba T4400SXC80, 
Toshiba America 
Information Systems 
What sets the T4400SXC80 
apart from other color note­
books is its fantastic video and 
486SX CPU. Toshiba uses a 

Philips CDD52 1 

custom gra phics chip set to 
provide color gradations that 
are smoother than those of its 
competitors, most of which use 
386-class CPUs in their color 
systems. The T4400SXC80's 
exce ll ent keyboard and full 
range of options are simply ic­
ing on the cake. 

TWAIN scanner standard 
Interfacing scanners, di gital 
cameras , and other imag ing 
equipment to PCs has never 
been a job for the fa int of heart: 
Each dev ice typically required 
its own driver and sometimes 
produced files in a unique 
fo1mat. ln 199 1, a group com­
posed of Aldus, Caere, Hew­
lett-Packard , Kodak, and Log­
itech agreed on a standard for 
imaging peripherals that lets 
compliant devices be addressed 
with a common driver. Just as 
emul ation of popul ar Epson 
and HP printers helped stan­
dardi ze o utput for mats , the 
TWAIN (w hi ch stands for 

Toshiba T4400SXC80 

VideoSpigot 

"toolkit without an important 
name") API codifies input, let­
ting you add images to docu­
ments by simply selecting an 
option from a menu. 

VideoSpigot, 
SuperMac Technology 
This is the board that launched 
a thousand video clips. Apple 's 
QuickTime enabled Macs to 
handle time-variant data such 
as digital video, but it was the 
VideoSpigot that supplied the 
video data . VideoSpigot is a 
NuBus board that converts on­
the-fly live video and audio sig­
nal s into a QuickTime movie 
that's continuously saved onto 
a disk fil e. VideoS pigot sup­
ports both NTSC and PAL 
video, and 24-bit-deep frames 
can be captured up to 30 times 
per second, depending on the 
Mac used. A supplied applica­
tion lets you view and ed it the 
stored movi es , and several 
compressor/decompressors let 
you compress and v iew the 
movie fil es. 

Visual Basic for DOS, 
Microsoft 
Marry the strong compiler and 
debugger technology in Mi ­
crosoft's BASIC 7.0 Profes­
sional Development System 
with the wildly popular Visual 
Basic development system, and 
you ' ve got a sure winner. Win­
dows is hot, but there 's a lot of 

life yet in character mode. VB 
DOS handles many of the same 
widgets as does its Windows 
cousin , using the same event 
model. And its mature opti­
mizing compiler chums out re­
ally fast programs. Portability 
between DOS and Windows 
and a radically simplified mod­
el for developing custom con­
trols make VB DOS a very at­
tractive tool. 

VL-Bus, 
Video Electronics 
Standards Association 
Before VL-Bus, no standard 
for local-bus slots existed. This 
meant that if you wanted the 
higher-performance video or 
storage that local-bus architec­
ture provides, you had to ac­
cept an expensive, proprietary 
de sign . VL-Bus provides a 
common interface that will en­
courage third-party develop­
ment of less expensive local­
bu s video boards and hard 
drive controllers. Since it builds 
on the existing PC architecture 
and is re lative ly easy for PC 
vendors to implement, VL-Bus 
has met with early acceptance. 
Companies such as Gateway 
2000, Micronics, and ATI 
Technologies have already an­
nounced VL-Bus products. 

co111inued 

Microsoft Windows.for Workgroups 
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"I couldn't f:ind a powerful 
CASE tool that was affordable. 
So I desl.gned one'' JANPOPKIN,CH IEFSCIENTIST 

e POPKJN SOFTWARE & SYSTEMS, INC. 

'Tm an engineer. And I know 
what it's like to need a high­
performance and easy-to-use 
CASE tool. One that I could 
afford to place on every project 
team member's desk, not just a 
select few. T hat's why I devel­
oped System Architect'~' 

As Chief Scientist at Popkin 
Software, my role is to bring 
the real-world experiences of 
our developers to bear on the 
design and implementation of 
the best CASE tool possible. 
System Architect is the resLUt. 

It's also the resLUt of listen­
ing to our more than 10,000 
use rs. We take your advice 
because we !mow it's real. Then 
we inco rporate it and feed it 
back to you in real-world solutions and that even from the first day you can sit automatica ll y populated from your SA 
new product innovations." down, get to work, and produce reswts. Data Dictionary/Encyclopedia; generates 

MS Windows dialogs and Microsoft or Low Price. Multiple Choice. Microfocus COBOL Screen Sections. High Performance. System Arc hitect works with multiple SA Object Oriented Analysis & Design 
Since i ts introduction in 1988 , methodologies: Yourdon/DeMarco, Gane & (OOA!OOD): Supports Booch 91 and 
System Architect (SA) has proven that Sarson, Ward & Mellor (real-time), Booch, Coad/Yourdon. 
many of the features offered by more Shl aer/Mellor (00) , Coad/Yourdo n , SA Network Version: Diagram and 

expensive CASE too ls are Information Engi nee ring and SSADM. 
.. ,.,,,, data dictionary record locking allows :··--·il!33 available for a fraction of the And diagram types and charts including: ::::== mulriple project members to work concur­

:::::I 
•w 

cost. There are now more than DFDs, Entity Relation diagrams, Decom­...... ,..,.jll rently on t!1e same project. 

MICROSOFr. 
 10,000 SA copies in use at position diagrams, State Transition di a­
WINDOWS.. 2,500 installations worldwide. grams, Structure Charts, and Flow Charts. Built for Engineers. 

SA also has other advantageous features:
Quick and Easy. The Power To Grow. automated documentation; extensible data 

System Arch itect works on IBM®and To respond to advances in technology such dictionary; normalization, rLUes and balanc­
IBM-compatible PCs running MS Win- as Client/Server Arch itecrnre, SA co minues ing; requi rements traceability; import/export; 
dows® and OS/2 PM®. It comes with an rn grow in functiona li ty and productivity. custom reporting; and CRUD Matrices. 
integrated data dictionary that users can A few optional modLJes now offered are: 
customize to meet their needs. Project per- SA Schema Generator: Trans lates Call us toll-free today at 
sonnel can easily share information both entity models from the encyclopedia into 800-REAL-CASE, x109. 
on and off a network. It's so user-friendly schema for DB2, Oracle, Ingres, SQL Server, To find out how to qualify for 

T G'e11era1e your free 30-day evaluation ~~~\.~====zz=i· . Rdb, PROGRESS, Paradox, SQL 
schema j i-om ~ Base, AS400, (SQL & DDS), copy, simply call us today or JJ>'\\i 
e111i~y dia.~rams. 

lnterbase, OS/2 DBMS, dBASE fax us at 212-571-3436. 

III, XDB, SYBASE, and lnformix. SYSTEM ARCHITECTGenerates Windows DLGs, and 
Popkin Software & Systems, Inc.,C type da ta definitions or 

11 Pa rk Place, New York, NY 10007 
COBOL data structures. 

England 44-926-88 11 86; Benelux 31-3406-65530; 
SA Screen Painter: Develops Germany 49-6151-82077; lmly 39-49-8700366; 

A \/iew data 111odels. Dl·'/Js. sc reens for GUI or character­ Australia 6 1-02-346499; Sweden 46-8-626-8 100;and structure cbarls 
simu/1a11eo1ts~y. based app lications, wh ich are Switz.. 41-61-6922666; Denmark 45-45-823200. 

© 1992 Popkin Sof~:m: & S)'MClll.\ l1KOrpor.11l..J. "Ilic System Architoct IObJO is a tradL11urk of Popkin Suliv.-.m: & Sptl111.,, lr\C. All odu:r hr.uul 11.um..."i and proJuns an.' u:KiL'fn:uk~or n:gi.stnL'CI 1r.ukm:uks ~if tlwir r..:.pr.t.iivc l10l1kn. Spc:ci!icuions sulii<-'a to change ;u the sole discn:rion oftill·rom1~my. 
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AcerPac 150, 
Acer America 
Perhaps the first true " info­
tai nment" appliance, the Acer­
Pac 150 sets a standard for 
mul timed ia PCs. The MPC­
compatible system comes com­
plete with a 20-MHz 386SX; 
4 MB of RAM; a 130-MB hard 
drive; a CD-ROM drive; Win­
dows; and built-in audio , fax , 
and telephone hardware . An 
AM/FM radio is also part of 
the package. Acer sweetens the 
deal with bundled software that 
includes Microsoft Bookshelf, 
QuickBasic, Windows Enter­
tainment Pack, and Compton 's 
Multimedia Encyclopedia. 

Adobe Illustrator 4.0 
for Windows, 
Adobe Systems 
This is a much-needed upgrade 
for Adobe 's object-based draw­
ing package for the PC. Its new 
features incl ude 24-bit graph­
ics , direct entry of text, pre­
view-mode editing, and selec­
tive magnificat ion. With the 
abi lity to open and edit file s 
made by versions of Illustrator 
on both the Next computer and 
the Mac, Ill ustrator 4.0 pro­
vides a cross-platform solution 
for quality graphics. 

Adobe Multiple Master, 
Adobe Systems 
Gor the right typeface, but it 
just cloesn ' t fit in your layout? 
Multiple Master fonts let you 

tweak a typeface 's weight, size, 
width, and sryle while preserv­
ing its visual fidelity . 

Approach for Windows 
2.0 , Approach Software 
Approach for Windows brings 
ease of use to Wi ndows data­
base management. The prod­
uct shines brightest as a front 
encl to clBase, Paradox, SQL 
Server, FoxPro, DB2, or Oracle 
SQL fi les. Des igning you r 
databases is a breeze with Ap­
proac h, makin g it an idea l 
prod uct for novices. Its Pic­
turePiu s fie lds a ll ow you to 
store image fi les and sound as 
part of the database. 

Canon CJ10, 
Canon USA 
The CJ I 0 combines a 400-clot­
per- inch color ink-je t pri nter, 
a co lor copier, a fax machine, 
and a 24-bit co lor scanner into 
a sin gle, co mpact unit. The 
CJ IO is noteworthy simply for 
its exce ll ent co lor output. Its 
fou r-color BubbleJet technol­
ogy produces viv id color prints. 
Add the other components, and 
you have a one-stop graphics­
imaging so lu tion. 

Compaq Prolinea series, 
Compaq Computer 
Compaq may not have started 
the PC price war of 1992, but it 
certain ly fired the loudest shot 
with its ProLinea line of PCs. 
Starti ng at less than $ 1000 
(w ithout a moni tor), the Pro­
Lineas do not sacrifice tracl i-

Adobe Il lustrator 4.0for Windows 
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Mac Pe1for111a 600 

tional Compaq qua lity. Com­
paq did sacri fi ce some expan­
sion capab ility, but it used its 
engineering prowess to pro­
duce a powerfu l, cost-effective 
PC th at mee ts th e needs of 
most users. 

Dell 320Sli , 
Dell Computer 
The 3/i-pouncl Dell 320SLi is 
a bold move to provide a li ght­
weight mach ine without sk imp­
ing on performance or usabil­
ity . The keyboard is fu ll size, 
the nonbackli l VGA LCD is 
easy to read and requires no 
metal frame, and the ex ternal 
floppy drive fits snugly into a 
jacket pocket. 

Desqview/X, 
Quarterdeck 
Office Systems 
DOS-to-Uni x interoperability 
is a key advantage of Desq­
vi ew/X, but what rea ll y sets 
it aparr is its ab il ity to make 
X Window System-style dis­
tri buted computing happen on 
pure- DOS networks. Deco u­
pling an app li cation from its 
display makes for a powerfu l 
computing model. Implement­
ing that model for DOS, over 
standard PC network protocols, 
is a major achievement. 

Epson ES-300C, 
Epson America 
The Epson ES-300C is a 300­
dot-per- inch scanner that reach­

es 600-dpi quality via software. 
The Epson scanner collects its 
RGB color information in a 
single pass, unl ike the th ree­
pass method common to most 
24-bit color scanners. The ES­
300C earns its award by virtue 
of its outstanding color-scan 
qua lity alone. 

Gateway 2000 
Hand Book, 
Gateway 2000 
The $ 1295 HanclBook is ar­
guab ly the best subnotebook to 
date. It manages to cram most 
of the standard notebook 
amenities, including a 40-MB 
hard drive , a full complement 
of external ports , and a reason­
ably good keyboard, into a 2X­
pound pack age. Despite its 
CGA vid eo and 286-c lass 
CPU , the HanclBook is a good 
choice for those who li ke to 
travel light without sacrific ing 
capabi lities. 

Compaq Prolinea 

. 1~ -~~ 

-~g;#1e~-

126 BYTE • JANUARY 1993 



l!!il l!!il l!!il liifil l!!il 
C-C •~<JJ I"'""" r,.,..., tzm!:lmDltooO<dlS 

JANUARY 1993 • BYTE 127 

Grid PalmPad, 
Grid Systems 
This ruggedly made pen PC 
straps on yow· wrist and weighs 
less than 3 pounds. The Palm­
Pad is intended for use in en­
vironments where up to now 
computers have not been prac­
tical. The power- line repair­
person, for example, can use 
the PalmPad whi le work ing in 
the fie ld. The warehouse work­
er can keep track of inventory 
more conveniently. The Palm­
Pad's durabi lity and use of the 
established PenRight develop­
ment system make it a re liable 
choice for custom pen applica­
tions in the fie ld . 

Gryphon Morph, 
Gryphon Software 
Morph brings the ability to do 
'Tenninator 2-style effects (i.e., 
where an android smoothl y 
metamorphoses from one per­
son to another) from high-end 
workstations to the Mac. You 
simply pick start ing and end­
ing images, designate common 
reference points on both im­
ages, pick the number of itera­
tions , and let Morph work its 
mag ic. The output quali ty is 
good, and the price ($ 149) is 
terrific. 

HP Vectra 486u, 
Hewlett-Packard 
The fi rst PC to use Intel's 66­
MHz 486DX/2 CPU, the Yec­
tra 486u is a well-engineered 
and very fast system. It gives 
you easy access to all the major 
components without us in g 
tools; upgrading is a cinch. A 
loca l bu s provides speedy 
video to complement the sys­
tem's performance. 

Iris Indigo XS, 
Silicon Graphics 
Silicon Graphics has taken the 
very successfu l Un ix-based ln­
digo graphics workstation , im­
proved its perfo rmance, and 
lowered the price to $ 13,000. 
Overa ll graphics speed gets a 
boost from a proprietary graph­
ics processor, and the Indigo 
XS now supports true 24-bit 
graph ics. 

LANtastic 4.1, Artisoft 
Artisoft has boos ted the per­
formance of its peer-LAN op­
erati ng-sys tem leader, LAN ­
tas ti c, without sacrific ing ease 
of use or making it more ex­
pensive. New feat ures include 
automatic log-i n, improved 
print handlin g, and an im ­
proved System Manager. 

Lotus Ami Pro 3.0, Lotus 
Development 
Lotus Am i Pro 3.0 is a high­
end Windows word process ing 
program. lt's hi gh-end because 
it has many of th e featu res 
fou nd in fu ll -blown desktop 
publi shing packages. Many of 
the new features added to ver­
sion 3.0 are in response to the 
latest upgrade of its major com­
pet itor, Word for Windows. 
But most of the fea tures, like 
its " fas t format" ability, make 
Am i Pro 3.0 a leader in it s 
fie ld. 

Lotus Organizer, 
Lotus Development 
This well-conceived, $ 149 per­
sona l in fo rm at ion manager 
makes cons istent use of the 
notebook metaphor for all six 
of its modules: calendar, to-do 
li st, pl anner, address book, 
notebook , and anniversary 
tracking. Thi s consistency im­
proves ease of use. The mod­
ules all work exceptionally well 
together. 

Mac Performa 600, 
Apple Computer 
The Mac Pe rformas are Ap­
ple 's line of home computers 
so ld throu gh mass- marke t 
channels. The line includes the 
low-end 200, the midran ge 
400, and the hi gh-end 600. 
Priced at about $2500, the 600 
is the on ly model that is totally 
new. Its 68030 processor is 
clocked at 31.33 MHz on a 32­
bi t bus. It comes with 4 MB of 
RAM soldered to the main log­
ic board, and it can be ex pand­
ed to 68 MB. 

Apple made the ri ght move 
with the pric ing of these sys­
tems, even if the Performa 200 
and 400 are actuall y the Mac 
Class ic ll and LC 11. 

Ulew Maule Window s 

Grypho11 Morph 

Mac PowerBook Duo 
230, Apple Computer 
App le ' s innova tiv e dock ing 
unit/notebook computer com­
bination we ighs in al an im ­
press ive 4.2 pounds and sports 
a 33-M Hz 68030 CPU. The in­
te lligentl y designed docking 
units come in two varieties . 
The large Duo Dock houses 
the PowerBook with its two 
NuBus slots , add itional hard 
dri ve slot, math coprocessor, 
and SIMM slots for extra video 
RAM . The MiniDock c li ps 
on to the back of the Powe r­
Book and provides all the stan­
dard Mac extern al ports. 

Mac Quadra 950, 
Apple Computer 
Apple's high-end 68040-based 
Mac, the Quadra 900, has been 

Desqview/X 

revamped to run even faster as 
the new Quadra 950. The en­
gineers ratcheted the 950's pro­
cessor clock from 25 to 33 
MHz and boosted the I /0 bus 
clock from 16 to 25 MHz. The 
fas t, built-in 24-bit video sup­
ports bi gge r monitors plus a 
new 16-bit-deep mode that ' s 
ideal for handling digital video. 

Microsoft Sound System, 
Microsoft 
Compared to Macs , PCs have 
always lacked good-quality au­
dio and sta ndards for so und 
output. With its enonnous stan­
dard -settin g capability , Mi­
crosoft may have cured that 
problem in a single stroke. The 
Microsoft Sound System not 
only offers exemplary Win­
dow s-compatibl e audio but 
a lso adds exc itin g speech­
recognition features, overdue 
in the PC arena, for less than 
$300. continued 
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Microsoft Video for 
Windows, Microsoft 
Video for Windows serves a 
purpose similar to that of Ap­
ple' s QuickTime for the Mac. 
It is both an architecture and a 
set of tool s fo r creating, edit­
ing, and play ing back digital 
video images under Windows 
3. 1. It is important because it 
allows any Windows-capable 
system to play di g ita l v ideo 
fi les. 

Microsoft Word for 
Macintosh 5.0, Microsoft 
Word for the Mac is more than 
a word processor. It includes a 
spelling checke r, a grammar 
checker, a thesauru s, and a 
graphics editor. But pe rh aps 
most important is that it is fil e 
compatibl e w ith W ord fo r 
Windows and DOS, two of the 
most popular word process ing 
packages. 

Microsoft Word for 
Windows and Bookshelf, 
Multimedia Edition, 
Microsoft 
Microsoft has packaged Word 
for Windows 2.00 and the 1992 
edition of Bookshelf onto one 
CD-ROM disc, making it one 
of the bes t arguments ye t to 
buy a CD-ROM d1ive. The two 
integrated appli cations render 
Bookshe lf' s reference works 
access ibl e through Word 's 
tool bar. 

Mobidem, Ericsson GE 
Mobile Communications 
The Mob idem is one of the first 
entries in what promises to be a 
rush of wire less mobile com­
municati on dev ices. Used in 
conjunction with a hand-he ld 
PC, the Mobidem connects you 
to E-mail and other broadcast 
data services through a packet 
radio network. 

MultiSync FG series, 
NEC Technologies 
The FG line continues NEC's 
important ro le as a desktop 
monitor s tand ard-maker. The 

FG s introduced NEC 's fl at­
panel display and its cri sp im­
ages. The FG line ranges in 
size from 14 inches to 21 inch­
es, and all but one model in­
clude an innovative color-cali­
brati on system that helps you 
fine-tune on-screen colors. 

Numero, 
PenMagic Software 
PenMagic calls Numero a " fi ­
nanc ial work processor," and 
the name fits. Loosely based 
on a spreadsheet model , Nu­
mero lets you do a wide range 
of fin ancial calculations by tak­
ing advantage of the pen inter­
face. Thi s unique product runs 
under Go Corp. ' s PenPoint op­
erating system. 

Olivetti Quaderno, 
Olivetti Advanced Tech 
Thi s 16-MHz NEC V30HL­
based 2Y.;-pound subnotebook 
fea tures a built-in di gital sig­
nal processor, prov iding speech 
support. You can expect to get 
about I 0 continuous hours of 
ba tte ry ope ra ti o n fr om th e 
Q uade rn o. Its small s ize (8 
inches by 5 inches by l inch), 
DOS 5.0 in ROM, and good 
perfo rmance make it an out­
standing small system. 

Oxford English Dictionary, 
Second Edition, 
Electronic Publishing, 
Oxford University Press 
This C D-ROM-based product 
is the ultimate guide to the En­
gli sh language. Its cross-refer­
enc i ng capa biliti es make it 
much more useful than the pa­
per vers ion, a ll ow ing you to, 
fo r example, quickly jump to 
related words. Tn addition, the 
CD-RO M version of the OED 
is less expensive and consumes 
less she lf space than its more 
primitive predecessor. It 's also 
fun to use. 

PaintJet XL 300, 
Hewlett-Packard 
HP has fooled a co lor ink-jet 
printer into thinking it ' s a laser 
printer. The XL 300 produces 
300-do t-pe r- inch o utput in 
bright, solid , 24-bit color, and it 
uses the color ve rsion of HP 's 
PCL 5 printe r- co nt ro l lan­
guage. The printer accepts the 
same memory and network in­
terface cards as the HP Laser­
Jet III. 

Perspective, PenSoft 
Pen-based computers may find 
acceptance among exec utive 
users as e lectronic substitutes 
fo r the traditional appointment 
book. Perspective is a personal 
in fo rmation manager fo r Pen­
Point that harnesses computer 
power to simpli fy a chore faced 
by every busy manager. Its in­
tuitive approach sets an exam­
ple of how software can adapt 
to people instead of the other 
way around . 

POET, BKS Software 
Persistent object s torage is a 
hot topic in OOP (object-ori­
ented programming) c irc les 
these days. Expens ive object 
database sys tems marri ed to 
languages such as Smalltalk 
have been available for several 
years, but they haven ' t met the 
needs of deve lopers at the low 
encl. POET, whi ch stands for 
Persistent Objects and Extend­
ed D a ta base Tec hn o logy , 
works with the Microso ft and 
Borl and C++ compil e rs and 
is a lso ava il abl e fo r seve ra l 
ve rs ions of Uni x, inc luding 
Nex t's. 

Jn POET's integrated deve l­
opment environment, you spec­
ify and refine systems of C++ 
objec ts. A precompi le r co n­
ve rts these desc ripti ons into 
de finiti ons of c las ses whose 
data members are persistent­
that is, automatica lly and trans­
parentl y swa ppa ble be twee n 
me mo ry and di sk s to ra ge. 
POET tracks multiple versions 
of cl ass defi nitions; code th at 
uses a newer definiti on w ill 
adapt dynamically to data writ­
ten under an o lder definition. 
POET has gene rated a lot of 
exc itement in the OOP com-

Mobidem 

munity, and we look forward 
to a forthcoming multiuser ver­
sion. 

RangeLAN, Proxim 
Wire less netw orking got a 
boost las t year from the Prox­
im R angeLAN , a PC-based 
spread- spec trum-radio LAN 
th at cos ts less th an $500 per 
node. R angeLAN operates at 
speeds comparable to those of 
A ppleT a lk-more th an fas t 
e noug h fo r th e sm all wo rk­
groups it ' s aimed at- and yet 
costs only ha lf as much as 
some compe ting wire less so­
lutions. 

Rocket 33, Radius 
Do you lust after the processing 
power of a 33-MHz Quadra 
950, but you ' re stuck with an 
o ld Mac II ? The Rocket 33 is a 
NuBus accelerator board with a 
33-MH z 68040 processor that 
is sure to rejuvenate your old 
workhorse. Installation is plug­
and-play , with no scary yank­
ing of chips or trace-cutting. 
Fo r ce rta in applications, the 
Rocke t 33 de li vers a 60 per­
cent perform ance boost when 
installed in a Mac Quadra 900. 

co11t i1111ed 
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LANDMARK•.• the widest selection of PC diagnostic
software, firmware, and hardware in the world! 

PC WON'T BOOT? KICKSTART IT! 
Don'I replace your motherboard , use KickStart 2"'. 
When serious hardware problems occur, noth inggets 
you up and running as fast. KickStart 2 measures 
power within 2.5% on all four vo ltages, shows 
Power-On Self-Test (POST) failure codes, and 
features on-board ROM-based diagnostics allowing 
you lo determine and remedy the probl em qui ckly, 
eas ily, and inexpensively! 

Built-in serial andparallel 1/0 allows for testing 
remote via modem,or simply logging resu lts to a 
remole terminal, prinler, or laptop. You canconfigure 
your own test routines aod store them in KickStart 2's 
battery backed-up CMOS RAM for quick futureuse. 
On-board switches, LEDs, and digital displays allow 
complele control over testing in systems lacking 
video or disk. 

Ki ckSta rt 2 is theultimate SECURITY CARD, too. 
With two levels of password protection and pre-0/S 
acti vation, you can confidently prevent unauthorized 
use of your PC. 

Includes serial and paral lel loopback plugs and the 
Landmark JumpStart"' AT ROM BIOS for les ting 
ATs that don't issue POST codes. KickStart 2works 
independent of your operating system. You can use it 
on DOS or UNIX systems CALL tor current 
pricing. 

THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

Wi th Alignlt'"you can clean, diagnose, and align 
your floppy drives in minutes without a scope. 
Patented technology requires on ly a screwdri ver to 
perform ANSI-accurate alignments (.3 mils) . 

Alignlt is ideal for corporate users with multiple PCs. 
The GOLD STANDARD feature allows you to align all 
your PCs to the same in-house standard, guarantee­
ing that all your 11oppies are perfect ly interchangeable 
between PCsl Available in 3.5" or 5.25" for both high 
and low densities. CALL for current pricing. 
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"The number of tests /(ickStart 2can perform is mind­
boggling... IF THE KICKSTART 2 CAN'T FIND 
THE PROBLEM, IT PROBA BLY EXISTS IN YOUR 
HEAD, not in the /1ardware. " 

Rich Santalesa. Computer Shopper 

"KickS!art 2systemdiagnostics board helps users 
check out virtually every aspect of aPC's /1ardware 
system .. THE BOARD IS A WORTHY INVEST­
MENT for computer maintenance. " 

David Claiborne, PC Week 

PROFESSIONAL LEVEL 
PC TROUBLESHOOTING 
Landmark Service Diagnostics"' is ideal for 
professionals requ iring the most exhaustive 
diagnostic test capabilities 

Service Diagnostics is nol 
just a single product, bul a 
complete LINE of products. 
It's comprised of software, 
hardware,and firmware so 
you can choose the best 

Augus! 1990 "tool " for thejob. 
$orv•co 0 1agnost1 cs :ThoKit 

Ovemll. Service Diagnostics:When your PC won 't boot, /heKil was llw best performer 
you're rwming aserviceyou' ll needROM POST 
department. SERVICE

firmware, a plug-in chip that DIAGNOSTICS IS NOT AN 
OPTION, IT'S Avi rtually "jumpstarts" the NECESSITY " 

system to determinewhat's 
Bill O'Brien, PC Magazine 

wrong. And, when your 
printer isn't working, you 
won't know wheth er it's the LPT port, cable, or printer 
without hardware, like our loopback plugs (which 
together with our so ftware completely test the COM 
ports) 

To provide you acomp lete troubleshoot ing resource, 
Servi ce Diagnostics is offered in si ng le modules or in 
"ki ts." Components include; CPU-specificsoftware 
(PC, XT, AT, 386/486, PS/2), ROM POSTS (PC, XT, 
AT) and floppy alignment disks (3.5" and 5 25"). 

All the Service Diagnostics software modules are 
available in se lf-booting vers ions for use with non­
DOS operating systems like UNIX. 

Service Diagnostics is powerful and fl exible. 
Hundreds of tests can be performed on your mother­
board, memory, video, COM ports, floppy and hard 
drives, printer, and more. CALL for a customized 
quote on the kit that's right tor you! 

PC DIAGNOSTICS MADE EASY 
You don't need to be technical to use PC Probe'". 
With clear, intuitive, pu ll -down menus and 206 pages 
of on-l ine help, troubleshooting your PC is tru ly 
MADE EASYI 

And , you don't have to be handy with ascrewdriver to 
make PC Probe pay for itse lf. Just by providing a 
diagnostic report to your service and repair shop, 
you'll save money and receive quicker service. 

PC Probe runsover 150 tests including; motherboard 
and CPU, memory, video card and display, keyboard, 
COM ports, floppy driveand controller, hard drive 
and controller, and more. Includes VirusCure, 
Landmark Speed Test, AT SetUp & loopback 
plugs. CALL for current pricing! 

SLASH HARD DISK 
SET·UP TIME 
If you install , upgrade, or maintain hard drives, then 
you needDiskBase"'. It'll save youboat-loads of 
time and money by putting the exact hard disk 
informa ti on you need at your fingertips ... whenever 
you need it. 

DiskBase reveals 12 technical specs on over 2500 
hard disk drive models and 8 techn ical specs on over 
220 controllers. Once you've located the correct hard 
disk model, you can instantly bring up alistingof all 
compatible contro llers. CALL for current pricing! 

• Toll Free Tech Support 
• 90 Day Money Back Guarantee 

• Federal Express Shipping 

CALL(800)683·6696 

FAX (813) 443-6603 • lnt'I (813) 443-1331 

nIANDMARK 
RESEARCH INTERNATIONAL CORPORATION 

703 Grand Cenlra l Slrcel • Clearwaler. FL 3461 6 

Circle 171 on Inquiry Card (RESELLERS: 172). 
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Space- Savers 


Stand-Alone LCD Monitor $.995.00 
This 10" black on white monitor is easy-to-read, yet compact. 
Resolution is 640x480 for sharp, flicker-free image. Sharp's 
high refresh rate, triple supertwist nematic technology with 
back lighting provides a super bright, low radiation screen with 
a wide viewing angle. The adj ustable monitor base is only 
29x14 cm. It Jets you mount the LCD monitor on vertical 
surfaces or fold for transport. Comes with 1.5 m cable and VGA 
adaptor card. No externa l power required. IBM AT compatible. 

Popular Space-Saver Keyboard $98.00 
First successful alternative to conventional keyboard saves 60% 
desk space with a foot print of 27.3 x 15.2 cm. Has fu ll travel 
tactilly responsive keys with standard left-right spacing for easy 
touch typing. 100 keys, compatible with IBM XT/AT PS/2. Many 
language versions available. 

9" VGA Monochrome Monitor $198.00 
640 x 480 resolution black on white screen with a foot print 
to match the Space-Saver Keyboard of only 25.0 x 25.7 cm. Tilt 
and swivel stand. No adaptor card included. 

To Order 
Call Toll Free 1-800-328-2589 

1 year warranty on all products shown. Order dii·ect from stock 
with 15 day full return privileges. Visa, MasterCard, AmEx charges 
and COD accepted.OEM and reseller volume discounts available. 

Spec Sheets Sent 
By Automatic 24 hr. 1-703-662-1675 

FAX Transmission... .,... ,,-....... - --­
First Choice In Space-Saver Peripherals 

2836 Cessna Drive• Winchester, VA 22601 
Phone 703 662- 1500 • Fax 703 662- 1682 
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5atisfaxtion 400E, Intel 
More than a fax modem, In­
tel' s Satisfaxtion 400E also di­
rects call s when voice, modem, 
and fax populate a sin gle line. 
Othe r innovat ions include a 
PCL S emulation (for convert­
in g output , fonts and a ll to 
fax) and down loadab le firm­
ware updates-p lus the orig­
inal Satisfaxt ion's 16-MHz 
80 186 processor and S12-KB 
buffer. 

53 86C911 
GUI accelerator, S3 
By taki ng over the processing 
chores of key Windows graph­
ics fun ctions, thi s chi p speeds 
up the overhead operations de­
manded by Mi crosoft ' s inter­
face. Because ol' low chip 
prices, users can buy acceler­
ator boards with 32,000-color 
RAMDACs and nonin terlaced 
reso lutions of up to 1024 by 
768 pi xels for the cost of stan­
dard VGA adapt ers. 

Tek Phaser 1150, 
Tektronix 
Other vendors o ffe r dye-subli­
mation prin ters for just under 
$ I 0,000. At the same price, the 
Phaser llSD comes to the par­
ty with 300-dot-per-inch reso­
lu tion, a RISC-based PostScript 
Level 2 inte rprete r, 16 MB of 
RAM , and an edge-e nhancing 
technology that makes this dye­
sublimation printer suitable for 
high-quality artwork as well as 
scann ed im ages. Of the very 
few avai lable 300-dpi dye-sub­
limat ion printe rs , the Phaser 
IISD has the bes t fea tu re set 
and the lowest initial and op­
erati ng costs. 

Tek Phaser I/SD 

Video Machine, 
Fast Electronic U.S. 
For $4000, the Video Machine 
multimedia expansion board 
turns your 386 PC or Mac II 
into a high-quali ty video edit­
ing and mixing system. 

Worldport Palmtop 
Fax/Data Modem, 
USRobotics 
USRobotics has built the first 
fax modem des igned spec ifi­
ca lly for pa lm tops or personal 
organi ze rs, whi ch just don't 
have th e CPU speed (or th e 
RAM ) to successfu lly run fax 
softwa re o n th e ir own. The 
WorldPort Pa lmtop Fax/Data 
Modem uses th e Hayes AT 
command set for data trans­
mi ss ion and comes w ith ex­
tensions that support fax oper­
ation. 

XVT Portability Toolkit 
3.0, XVT Software 
When we gave XVT an A ward 
of Distinction in 1989 , we said 
it was "clearly the right way to 
bring order to th e chaos of 
competing GUl systems." Last 
Ju ly, we rated version 2. 12 the 
best of its breed in a review of 
cross-p latform development 
systems. Then in December we 
noted further improvements in 
version 3.0: better support for 
specific operating-system fea­
tures (e .g., App le events and 
common Windows dialog box­
es), an optiona l C++ li brary, 
and an app lication prototyping 
tool. XVT was a good idea to 
start with, and it keeps getting 
better. 

Z-Note 325L, 
Zenith Data Systems 
If looks were everything, the 
Z-Note would have been the 
top vote-getter. It ' s not just a 
pretty face, though. The Z-Note 
has a built-in Ethernet LAN 
connector. Its edge lit mono­
chrome triple-supertwist ne­
matic LCD video is among the 
best we ' ve seen, and you can 
expect over 4 continuous hours 
of battery operation from thi s 
386SL-based notebook. An op­
tional Port Rep li cator all ows 
you to p lug in a ll the cables 
you use for the desktop . 
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NDP™ Fortran Drives 
Them All... 

3861387•

(1 Megaflop) 

Extended DOS • 0512 • NT • 
NDP Fortran has been the leading 32-bit PC Fortran 

since its introduction in 1987. It produces the highest quality 
numeric code and supports virtually all x86 operating 
systems, processors and numeric devices. These are just a 
few of the reasons it was used by hundreds of ISVs to port 
their 3090, VAX and Cray codes to the 386. NDP Fortran is 
required to run packages from IBM, Aspen Technologies and 
Fluid Dynamics. IBM chose it to port their Optimization 
Subroutine Library to DOS and more recently OS/2. Aspen 
Plus, the world's leading thermo/chemical-process control 
software package, is the standard employed by corporations 
like DuPont. Every copy of Aspen Plus for the PC ships with 
NOP Fortran-486! 

One reason NDP Fortran is still the 32-bit leader is 
tools. It runs with native tools on UNIX, OS/2 and NT. For 
DOS, Microway created 32-bit tools that were tuned to the 
needs of our customers. These include efficient demand 
paged virtual memory for our Extender and a linker that 
could handle a 20-megabyte library without going to sleep. 
We are the only vendor that provides a variety of numeric 
runtime libraries that make it possible to tune speed against 

QuadPuter®-860 
(200 Megaflops) 

UNIX V.314 • Solaris • Coherent 
precision and error recovery. The correct choice of a library 
vs inline intrinsics can result in a factor of three increase in 
speed for some applications. Then there is the issue of 
numeric code quality. NDP compilers are not only globally 
optimized, but take good advantage of the Intel 387 /487 
stack, use advanced numeric optimizations and schedule 
instructions - all of which favor fast numeric and RISC 
devices like the 860 and 586. 

Finally, Microway customizes its compilers to the 
environment. Our DOS 386/486 product includes over 1,000 
pages of documentation, 300 of which are devoted to our 
GREX™ graphics extensions. The 200 megaflops of our 
QuadPuter-860 are optimally harnessed using NDP 
Fortran-860, libraries from IMSL, NAG and KAP and the 
PSR Vectorizer. Microway can build you a gigaflop NFS 
computational server using five QuadPuters housed in our 
industrial grade 486-B' for just $SOK - massive power 
without massive price. If you plan to use a 386, 486, 586 or 
860 and require portability, numeric speed, precision and 
technical support, then NDP Fortran, CIC++ or Pascal is 
the only solution. 

Please call our UK office to register for 
NDP '93 - Microway's i860 and Compiler Products 

. r•llll"',ro~Jl~~-®_________s_e_m--in_a_r-in__L_o-nd_o_n __o_n_F_e_b_._1_7_._1_9_9_3_. _____________M••J ··~,_ Technology You Can Count On 

Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 USA• TEL 508-746-7341•FAX508-746-4678 
Kingston-Upon-Thames, U.K. 081-541-5466 •Germany 069-752023 •Greece 30 12915672 • Japan 047 423 1322 •Poland 22-410041 

Circle 122 on Inquiry Card. 
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Ascend, Franklin Quest 
It organizes your busy sc hedule 
paperlessly in Windows. 

AST Bravo series, 
AST Research 
A well-engineered, low-cost desk­
top line. 

AST Bravo 

AutoCAD release 12, 
Autodesk 
The latest version of the venera­
ble market-leading CAD program. 

ColorFrame, Envisio 
A flat-panel LCD that brings viv­
id color to your portable or desk­
top Mac. 

Compaq PageMarq 15 
and PageMarq 20, 
Compaq Computer 
Compaq enters the network print­
er market with two feature-rich of­
ferings. 

Connectix CPU 
PowerBook Utilities, 
Connectix 
A grab bag of necessary utilities 
for your Mac PowerBook. 

DE-809TP Hub, 
D-Link Systems 
A compact network hub that sup­
ports eight nodes for about $450. 

Describe Word Processor 3.0, 
Describe 
A powerful WYSIWYG word pro­
cessor for either Windows or OS/2. 

Doc.It, Okidata 
A printer, scanner, fax machine, 
and cop ier all in one in a we ll ­
thought-out design for under 
$4000. 

FileMaker Pro 2.0 for 
Windows, Claris 
The Mac 's most popular flat-file 
database manager comes to Win­
dows. 

GammaFax MLCP-4/AEB, 
GammaLink 
lt allows you to create voice/fax 
response applications for multiple 
lines using a single PC slot. 

HP LaserJet 4, 
Hewlett-Packard 
A standard-setting 600-dot-per­
inch laser printer. 

Image Pals, 
U-Lead Systems 
First-rate image fil e conversion 
software for Windows. 

lnfolio, Pi Systems 
A li ghtweight pen tablet fo r cus­
tom-designed applications. 

Intel PCI bus standard, Intel 
A local bus implemented on the 
motherboard that updates the aging 
PC architecture. 

JetFax 8000-D, JetFax 
A laser fax printer for the LAN 
that also allows PCs to send fa xes. 

LanRover/L, Shiva 
A plug- in device for Mac Power­
Books that permits remote log-in 
to an AppleTalk network. 

LANtastic for Windows, 
Artisoft 
The most popular peer LAN fo r 
the best-selling GUI. 

Lotus Freelance Graphics 
for Windows, 
Lotus Development 
Freelance Graphics features Smart­
Master templates that simplify the 
creation of presentations. 

Mathcad 3.1 for Windows, 
MathSoft 
Engineering software that features 
OLE, color surface plotting, and 
formula publishing. 

Mathematica for Windows, 
Wolfram Research 
The Windows version of the best­
known mathematics software gets 
faster and less RAM-hungry. 

Micromaster 486/33, Aox 
Breathe new life into your PC with 
Jhi s superfast upgrade board. 

Microsoft C/C++ 7.0, 
Microsoft 
The latest C and C++ comp iler 
from Microsoft for both DOS and 
Windows software development. 

NCR 3170, NCR 
Thi s good-looking notebook is 
loaded with features. 

NetModem/E 1.1, Shiva 
The best LAN modem for mixed­
LAN and AppleTalk support. 

NewWave 4.0, 
Hewlett-Packard 
Object-oriented desktop manage­
ment for Windows. 

Norton Desktop for DOS, 
Symantec 
A fil e manager, di sk manager, and 
utilities set rolled into one. 

Now Utilities 4.0, 
Now Software 
A greatly improved revision of the 
popular $ 149 utility package for 
the Macintosh. 

Picture Publisher 3.1, 
Micrografx 
A top-not ch editor for co lor bit 
maps and scanned images under 
Windows. 

PoqetPad, 
Fujitsu Personal Systems 
The PoqetPad proves that "low-cost 
pen sys tem" is not an ~xymoro n. 

PowerPort Gold, 
Global Village Communications 
High-speed data communications 
and faxing come to the Mac Pow­
erBook. 

Primax Colormobile SC·424A 
Scanner, 
Primax Electronics 
A co lor hand scanner that drives 
itself over the image. 

Procomm Plus for Windows, 
Datastorm Technologies 
The popular DOS communications 
package gets the Windows inter­
face. 

Iris Crimson 

QMS-PS 815MR, QMS 
PostScript printing in a small , 
easy-to-use desktop unit. 

QMS-PS 1700, QMS 
Hi gh-quality 600-dot-per- inch 
PostScript printing at 17 pages per 
minute. 

QuarkXPress 3.1 , Quark 
A Mac-based desktop publishing 
package that keeps getting better. 

Quicken 2.0 for Windows, 
Intuit 
Persona l accounting at its best 
moves to Windows. 

Silicon Graphics Iris Crimson, 
Silicon Graphics 
The first Mips R4000-based 
workstation . 

Slate PenApps, Slate 
Easy applications development un­
der Go Corp. 's Pen Point pen op­
erating system. 

Spectator Real-Time 
Recorder, 
Rock Ridge Enterprises 
A Mac screen recorder that stores 
images as QuickTime movies. 

ThinkPad Model 700C, IBM 
IBM 's first pen system hit s the 
mark. 

Toshiba Dynanote, 
Toshiba Japan 
A powerful 3-pound pen tablet that 
supports both PenPoint and Win­
dows. 

Unix System V release 4.2, 
Unix System Laboratories 
Unix slims down and ra llies un­
der one standard to remain com­
petitive. 

UserLand Frontier, 
UserLand Software 
This scripting utility brings batch 
fil es to the Mac, with the abi lity 
to reach inside compliant applica­
tions and manipulate them. • 
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Whds ReallyTheRlstest? 

DRIVES COMPARED FOR 50Mb TRANSFER*(in seconds) 

- , . A~ha\rbniX lNSPIRE®ll · 
Quantum®105s hard drive 

Pinnacle PM0·650™"optical hard drive" - " 

Sony®SMO-E501 optical drive ! 155.50 

You MakeThe Call: 

1-800-849-5807. 


As you can see, the INSPIRE II optical drive is fa r Gain Significant Advantages. 
faster than the much-ballyhooed "optical hard drive',' Now that same level of quality, performance and 
is comparable to your typical hard suppo1t is available for your PC, 
drive and is many times faster than PC-compatible, Mac, DECor UNIX 
previous optical drives. And the workstation at a lower cost per 
INSPIRE II is made with the superior megabyte. You can have the speed 
quality and reliability that has made of a hard drive with the added 
Alphatronix the acknowledged advantages of optical: greater relia­
leader in high-end optical systems. bility and more megabytes on a 

removable, poitable media. AsideCall The Source Of Optical. 
from having vastly more storage,Our reputation for quality and 
your system will never know theinnovation goes back to 1988, when 
difference. INSPIRE II lets you we shipped the world's first rewrit­
simply "plug and play':able optical system. In 1989 we were 

presented the national Distinguished Why Waste Time? 
Inventors award. In the years since, we've received 

even more national awards 
for quality and excellence. 
Alphat:ronb:: has become the 
hands-down choice of some 
of the world's toughest cus­
tomers, including NASA and 
the Lawrence Livermore 
National Laboratories. 

• 
ALPHAT RO NI X ~ 

So what are you waiting for?You know who's got 
the fastest optical drive, and 
you know \Nho's got the best 
Stop waiting and call us today 
at 1-800-849-5807 We'll send 
you free comparative test re­
sults, specs and eve1ything you 
need to order t11e INSPIRE II. 
Only you can make the call. 

The Source OfAn Industry. 


SEEK TIME 
(in milliseconds) 

Actual times recordedInidentii:al 
tests for averagetime to seek to 
any randomsector on disk. 

P. O. Box 13687. l?esearcb 7i'ia11gle Park. NC27709-.1687 Pbo11e !919)544-0007: Fa\· (919) 544-4079 

'Read jO ,\ Ill d:u:1 :-lnrcd in N.:qucnti;1[ ...:ct:tor.... at j2 Kb rc:td rl'qllt'."'L Comph.:t1.: d1.:l:1il-. ~it !x:nrh111:1rk 1.:m·iro111111.·nt :ind proce<lur~s :l\':til:tbk upon n.:<1u1.·:-.t. 

Alphatrunix. the :\!ph:itronix logo. and !n.-.pin: :trt' U.S. n:gis1t:r1.·d tr.tdi.:rn:irk:- of :\lph:itronix. Jnr. 01 h1.-r 11:1th.:m:irb :ind 1mxlud n:unes :ire the r roperty nf 1ht:ir rL· -;pec.1i\·1.: O\\'llL'r.-. 
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COMPANY INFORMATION 

Acer America Corp. 
(800~ '733-2237 
(408) 432-6200 
fax: (408) 432-622 1 
Circle 1060 on Inquiry Card. 

Adobe Systems, Inc. 
(800) 922-3623 
(4 1S) 96 1-4400 
fax: (4 1S 96 1-3769 
Circle 1061 on Inquiry Card. 

Aox, Inc. 
II 

(6 17) 890-4402 
fax: ( 6 17) 890-844S 
Circle 1062 on Inquiry Card. 

Apple Computer, Inc. 
(408) 996- 10 I 0 
fax: (408) 974-641'2 
Circle 1063 on Inquiry Card. 

Approach Software Corp. 

(4 1S) 306-7890 

fax: (4 1Sl 368-S 182 

Circle 1064 on Inquiry Card. 


Artisoft, Inc. 
(800) 846-9726 
(602) 293-4000 
fax: (602) 293-806S 
Circle 1065 on Inquiry Card. 

AST Research, Inc. 
(800) 876-4278 
(7 14) 727-4 14 1 
fax: (7 14) 727-93SS 
Circle 1066 on Inquiry Card. 

Autodesk, Inc. 
(800) 44S-S4 l s 
( 4 1 S) 332-2344 
fax: (4 1 S) 33 1-8093 
Circle 1067 on Inquiry Card. 

BKS Software 
(6 17) 62 1-7047 

Circle 1068 on Inquiry Card. 


Borland International 
(408) 438-8400 
fax: (408) 438-8696 
Circle 1069 on Inquiry Card. 

Canon USA, Inc. 
(5 16) 488-6700 
fax: (S 16) 488-3623 
Circle 1070 on Inquiry Card. 

Claris Corp. 
(800) S44-8SS4 
(408) 727-8227 

Circle 1071 on Inquiry Card. 


Compaq Computer Corp. 
800) 34S- IS I 8 

(7 13) 3 70-0670 

Circle 1072 on Inquiry Card. 


Connectix • 
(4 JS 324-0727 
fiax: (4 1S) 324-29S8 
Circle 1073 on Inquiry Card. 

Corel Systems Corp. 
(613 1728-8200 
fax: JG 76 1 -9 1 7~ 
Circle 1074 on Inquiry Card. 

Cyrix Corp. 
(2 14) 2S_4-8388 
fax: 2 14)234-8397 
Circle 1356 on Inquiry Card. 

Datastorm Technologies, 

Jnc. 

(3 14)44 <3282 

fax: 3 1 4~ 87S-OS9S 

Circle 1357 on Inquiry Card. 


DEC 
(800 344-482S 

S08) 897-S 111 


fax: (800) 234-2298 

Circle 1360 on Inquiry Card. 


Uell Computer Corp. 

(800 426-S I SO 

(S 12) 338-44QO 

fax: 800) 727-8320 

Circle 1358 on Inquiry Card. 


DeScribe Inc. 

cpl I 6) 646- I I I I 

fax : (9 16) 923-34W7 

Circle 1359 on Inquiry Card. 


D-Link Systems, Inc. 

(7 1 4~ SS- 16 8 

Circle 1352 on Inquiry Card. 


Eastman Kodak Co. 
7 16) 7 14-6404 

fax : (7 I 6) 172<'.1- 829 
Circle 1361 on Inquiry Card. 

Electronic Publishing 

Oxford University Press 

U.S.: (2 12) 679-7300 

fax: (2 12) 72S-Q972; 

U.K.: +44 86S 267979 

fax : +44 86S S6646 

Circle 1362 on Inquiry Card. 


Envisio, l nc. 

(_6 12) 339-1008 

fax: (6 12) 339-1369 

Circle 1363 on Inquiry Card. 


E pson America, Inc. 

(310 782-0770 

fax: (3 I 0 °'7 82-S220 

Circle 1364 on Inquiry Card. 


Ericsson GE Mobile 

Communications, Inc. 

(800 -223-6 l'36 

(20 I) 26S-6600 

fax: (20 I) 26S-9 l LS 

Circle 1365 on Inquiry Card. 


Fast Electronic U.S., llnc. 

(S08) 6SS-32'7 8 

Circle 1366 on Inquiry Card. 


Frame '{gchnology Corp. 
(800) 843-7263 
(408) 433-33 1 I 
fax: (408) 433- 1928 
Circle 1367 on Inquiry Card. 

Franklin Quest Co. 
(800) 877-18 14 
(80 I) 97S;9992 
fax: (80 I) 97S-999S 
Circle 1368 on Inquiry Card. 

Fujitsu ersonal Systems, 
Inc. 
(408) 76'4- 300 
fax: 408) 720-8221 
Circle 1369 on Inquiry Card. 

GammaLink 
( 408 744- 1400 
fax: (408) 7 44- 1900 
Circle 1370 on Inquiry Card. 

Gateway 2000, Inc. 
(800) S23-2000 
(60S 232-2000 
fax: (60S) 232-2023 
Circle 1371 on Inquiry Card. 

Global Village 
Communications 
(4 1S) 329-0700 
fax: (4 1S) 329-076"7 
Circle 1372 on Inquiry Card. 

Grid Systems Corp. 
(S I 0) 6S6-4700 
Circle 1373 on Inquiry Card. 

Gryphon Software Corp. 
(6 19) S36-88 ls 
fiax: (6 19) S36-8932 
Circle 1374 on Inquiry Card. 

ewlett-Packard Co. 
Persona l Computer Group 
408) 746-SOOO 

fax: (408) 746-SS20 
Circle 1375 on Inquiry Card. 

Hewlett-Packard Co. 
(printers) 
Di rec~ Marketi ng 
Organization 
(800) 7S2-0900 
fax: (208) 344-4809 
Circle 1376 on Inquiry Card. 

Hewlett-Packard Co. 
software) 

(800) S2S-9283 
(4 1S) 8S7- IS0 1 
Circle 1377 on Inquiry Card. 

IBM Corp. 
(800) 426-9292 

Circle 1378 on Inquiry Card. 


Intel Corp. 
Persona l Computer 
Enhancement Di vision 
(800) S38-3373 
(S0'.3) 629-7 444 
f, x: (800) S2S-3019 
Circle 1379 on Inquiry Card. 

ntuit, Inc. 
(800) 624-8742 
(4 1S) 322-0S73 
Circle 1380 on Inquiry Card. 

J etFax, Inc. 

(41 S) 326-0600 

fax: (4 1S) 326-6003 

Circle 1381 on Inquiry Card. 


co111i1111ed 

134 BY T E • JANUARY 1993 



NowTHERE'sA \VttoLE NEW\VAYTo GET 

ENERGYOur OF THINAIR. 


THE 20 HoUR LAPmP BAITERY FRoMAER ENERGY. 


T his may coffte as a bit 

of a shock, but ow· new 

rechargeab le z inc-a ir 

cornputer battery runs 

o n a ir. InLToducing the 

AER Energy TM Power 20.,M 

Rechm·geab le Ba ttery 

System.. Through pat­

entecl design, AER 

Energy's stand-alone 

ba ttery systern uses 

oxygen frorn the a trnosph ere to generate electricity. 

Enough elech·icily to g ive a portable cornputer 20·" 

how·s of run time between c hm·ges. 

Three Ti1nes The Energy Of NiCd. 

T hjs atTiazing a bility to run on. a ir a lso 

gives the Power 20 battery an exlTernely [ijg h energy 

density, w lijcl1ineans111ore en ergy per poLmd. In fact, 

tests prove it produces a n incr eruble three tin1es the 

energy by w eig ht of conventio n a l nic kel-cadrniwn 

bat ter ies. AJ I of which 

expla ins how our Power 

20 ·12-volt accessory 

battery can increase a 

la ptop's run ti.rr1e to an 

w1precedented 20 how·s 

o n a s ing le c hm·ge. 

More Portable Comp­

uting. Our dran1atic 

irnproven1ent in en ergy 

per pm.md a lso i1nproves 

portabili ty. You can forget about the hass les of cm·­

iy ing a chm·ger a nd rn.ultiple battery packs, the n1em­

ory effect of N iCds, or worrying about 

where a nd when to rechm·ge. Plus , ow· 

battery systen.1 a llo ws you to s in1ulta­

neous ly power your con1puter a nd h andheld 

cellula r phone. So see why there's so inuch 

electricity in the air. For 111ore inforn1a tio n 

call 1-800- Power 20 (1-800 -769- 3 720). 

*20 liours cf nm t.i111c i.s t/tc awr.-igr::for afl con1p11l e1:; lc'S tcd. llctu.i ftl'.Sul t:; ivilf dcf'cncl upon tilecom11utcr being / IOMICl'Cd and the cipplicn tion in use. © "/ 99J 1IER Energy l\csourrc.s, Inc. 
AER Enc1~91 '" am/ Po11vcr 20 '" a1·r:: t.mdcn1,1r"5 ofilER Energy Rcsot11cc..,, /11c. 

Circle 218 on Inquiry Card. 
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COMPANY INFORMATION 

Kyocera Electronics, Inc. 
(908) 560-3400 

Circle 1382 on Inquiry Card. 


Lotus Development Corp. 
(800) 343-54 14 

(6 17) 577-8500 

Circle 1383 on Inquiry Card. 


Lotus Development Corp. 
Word Process ing Di vision 
(800) 83 1-9679 

(404) 698-7653 

Circle 1384 on Inquiry Card. 


MathSoft, Inc. 
(6 17)577- 101 7 

fax: (6 17) 577-8829 

Circle 1385 on Inquiry Card. 

Micrografx, Inc. 
(800) 733-3729 

(2 14) 234-1 769 

fax: (2 14) 234-24 10 

Circle 1386 on Inquiry Card. 


Microsoft Corp. 
(800) 426-9400 

(206) 882-8080 

fax : (206) 883-8 10 I 

Circle 1387 on Inquiry Card. 


NC R Corp. 

Personal Computer Di vision 

(800) 225 -5627 
(5 13) 445-2078 

Circle 1388 on Inquiry Card. 


NEC Technologies, fnc. 
(800) 632-4636 

(508) 264-8000 

Circle 1389 on Inquiry Card. 


Now Software, Inc. 
(800) 237-36 11 

(503) 274-2800 

fax : (503) 274-0670 

Circle 1390 on Inquiry Card. 


Okidata 
(609) 235-2600 

Circle 1391 on Inquiry Card. 


Oli vetti Office USA 
(800) 527-2960 ext. 5538 

fax: (908) 2 18-5527 

Circle 1392 on Inquiry Card. 


Olivetti Italy 

Ing. C. Olivetti and C, 

S.p.A. 

+39 2 883622 13 

fax: +39 2 86 1109 

Circle 1393 on Inquiry Card. 


PenMagic Software, Inc. 
(604) 988-9982 

fax: (604) 988-0035 

Circle 1394 on Inquiry Card. 


Pensoft Corp. 
(4 15) 802-6925 

fax: (4 15) 802-6942 

Circle 1395 on Inquiry Card. 


Philips Consumer 
lectronics Co. 

(6 15) 52 1-43 16 

fax: (6 15) 52 1-4406 

Circle 1397 on Inquiry Card. 


Pi Systems Corp. 
(503) 293-9585 

fax: (503) 293-9590 

Circle 1396 on Inquiry Card. 


Primax Electronic, Ltd. 

(Taiwan) 

+886 2 648 3073 

fax: +886 2 648 3064 

Circle 1399 on Inquiry Card. 


Primax Electronics, Inc. 

(408) 379-6482 

fax: (408) 370-2009 

Circle 1398 on Inquiry Card. 


Proxim, Inc. 

(4 15 960- 1630 

fax: (4 15) 964-5 18 1 

Circle 1400 on Inquiry Card. 


QMS, Inc. 
(800) 523-2696 

(205) 6'33-4300 

fax: (205) 633-00 13 

Circle 1401 on Inquiry Card. 


Quark, Inc. 
(303) 9 4-22 11 

fax : (303) 377-6327 

Circle 1402 on Inquiry Card. 
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Quar terdeck Office 
Systems 
(800) 354-3222 

(3 10) 392-985 1 

fax: (3 10) 314-42 17 

Circle 1403 on Inquiry Card. 


Radius, Inc. 
(800) 227-2795 

(408) 434- 10 10 

fax: (408) 434-0 127 

Circle 1404 on Inquiry Card. 


Rock Ridge Enterpi;ises 
(3 13) 663-0706 

Circle 1405 on Inquiry Card. 


Shiva Corp. 
(800) 458-3550 

(6 17) 252-6300 

fax: (6 17) 252-4852 

Circle 1406 on Inquiry Card. 


Silicon Graphics, Inc. 
(4 15) 960-1980 

fax: ( 415 ) 961-0595 

Circle 1407 on Inquiry Card. 


Slate Corp. 
(602) 443-7322 

fax : (602) 443-7325 

Circle 1408 on Inquiry Card. 


S3, Inc. 
(408) 986-8 144 

fax: (408) 986-1 457 

Circle 1409 on Inquiry Card. 


SuperMac Technology 
(408) 245-2202 

fax : (408) 735-7250 

Circle 1410 on Inquiry Card. 


Symantec Corp. 
(408) 253-9600 

fax: (408) 253-40912 

Circle 1411 on Inquiry Card. 


Tektronix, Inc. 
Graphics Printing & !mag­
ing Division 
(800) 835-6 100 

(503) 682-7377 

fax : (503) 682-3063 

Circle 1412 on Inquiry Card. 


Toshiba America 
Information Systems, Inc. 
(800) 334-3445 

(7 14) 583-3000 

fax: (7 14) 587-6034 

Circle 1413 on Inquiry Card. 


Toshiba Japan 

+81 3345745 11 

fax: +8 1 33 4564776 

Circle 1353 on Inquiry Card. 


TWAIN 
(800) 722-0379 

(206) 628-5737 

Circle 1414 on Inquiry Card. 


U-Lead Systems, Jnc. 
(3 10) 523-9393 

fax: (3 10) 523-9399 

Circle 141 5 on Inquiry Card. 


Unix System Laborato­
ries, Inc. 

(800) 828-8649 


J908 522-6555 

Circle 1416 on Inquiry Card. 


UserLand Software, Inc. 
(4 15) 325-5700 

fax: (4 15) 325-9829 

Circle 1354 on Inquiry Card. 


USRobotics, Inc. 
(800) 342-5877 

(708) 982.-50 I 0 

fax: (708) 982-5235 

Circle 141 7 on Inquiry Card. 


Video Electronics 

Standards Association 

(408) 435-0364 
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FEATURE 
-

Computing


Without Clocks 

Asynchronous operation could signal anew era 

in portable, low-power computing 

DICK POUNTAIN 

MAN CHESTER, ENGLAND-In recent years, clock 
speed has become the signifier of computing ma­
chismo, possibly because it's the only feature that 
distinguishes otherwise seemingly identical PC 

clones. In view of this symbolic importance, computing 
without a clock might seem inconceivable, but that is precisely 
what Steve Furber of Manchester University and his team are 
working toward. Their goal is the world 's first asynchronous 
implementation of a commercial microprocessor. 

Asynchronous logic is relatively unfamiliar in the comput­
er industry , which for decades now has relied on clocked cir­
cuits. Most paits of your PC-CPU, memory, disk subsystem, 
even the serial port-work in lockstep with the master system 
clock, just as Roman galley slaves rowed to the 
beat of the overseer's drum. Asynchronous or 
self-timed logic runs at its ow1i speed, governed by 
local timers and the availability of data to work on. 
It 's hard even to imagine an asynchronous pro­
cessor because there is no simple metaphor, such 
as slaves rowing or soldiers marching, that helps 
you grasp the way the different parts work to­
gether. This difficulty is just as real for VLSI de­
signers; clocked logic has become so popular pre­
cisely because it is easier to design with than 
asynchronous logic. 

The Power Factor 
So why would anyone want to design an asyn­
chronous processor? The main reason is to save 
power. Power consumption has suddenly become 
a hot issue, partly because of the new interest in 
battery-powered portable computing devices (see 
"The PC Gets More Personal," July 1992 BYTE) 
but also for less apparent reasons. As VLSI feature 
sizes shrink to the 0.5-micron level and below, 
you'll be able to buy chips that contain tens of 
millions and then hundreds of millions of tran­
sistors. Given that heat dissipation is a serious 

ILLUSTRATION: DAVE LAFLEUR © 1993 

problem with current generation technology, chips of these 
densities will aggravate the problem enormously. 

There are many tricks designers can use to save power, the 
most popular being to employ a static CMOS fabrication pro­
cess so that the system can slow or even stop the clock when 
the computer is idle. A static CMOS process can help, but 
the fact remains that clocked CPUs are intrinsically wasteful 
of power. Even when those "soldiers" aren't doing anything 
useful , the clock forces them to "mn in place" and use energy. 

The Clockless Advantage 
An asynchronous CPU running under maximum load would 
use the same amount of energy as a standard CPU, but in PC 
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Inside Micropipelines 


C
locked computer components use 
two voltage levels (normall y 5 
and 0 volts DC) called " high" and 
" low" to distingui sh logical true 

and false . Ivan Sutherland 's micro­
pipelines abandon thi s scheme in fa­
vor of transition signaling, where the 
absolute voltage levels are ignored and 
only the change between two voltages 
is recognized as a signaling "event." 
Response to transition signal s is edge­
t~iggered, with rising and fa lling edges 
considered to be identical events. 
(Some magnetic and optical recording 
schemes employ such an edge-triggered 
logic .) Transition signaling is poten­
tially twice as fast as clocking-and 
more energy efficient-because it uses 

HANDSHAKING IN MICROPIPELINES 

Reque~t 

• 
Re~\ Rey \ Re~\_ 

' 
' New New ' New 

Data 

:• :. :" " ~ " ' ' 


~/ 
" 

Ac~/ Ack\ / 


Acknowleage ' 
' 
~ C~ele 2. Cycle 3 

Figure A: The first phase of the bundled-data convention (red arrows) is 
initiated by the sender. The second phase, initiated by the receiver, is in green. 
The convention is said to be "bundled" because the request, acknowledge, 
and data lines must be treated together when factoring in circuit delays. 

both signal edges rather than just one. 
Only the control circuits of micro­
pipelines employ transi tion signali ng; 
the data is still represented using high 
and low voltage states for Boolean nrue 
and fa lse. 

Timing in the event-driven world of 
micropipelines is controlled by a simple 
handshaking protocol called the two­
phase bundled-data convention (see fig­
ure A). Two wires, called Request and 
Acknowledge, connect the sender and 
receiver, as do an arbitra ry number of 
data lines. In phase I, a sender places a 
value on its data lines and then when 
the da~a is stable) produces an event on 
its request line. 

In phase 2, the receiver accepts ~he 

data and then replies with an event on 
its acknowledge line. Request and ac­
knowledge events can be ei ther ri sing 
or fal ling transitions in different cycles, 
and the three actions-assert new data, 
request, and acknow ledge-alternate 
in a strict cyclic order. This protocol is 
somewhat simpler than that used in the 
most popula~· two-phase clocked log­
ic, which has five events per cycle. 
More significantly, this protocol per­
mits its two phases to be of different 
and variable duration; in other words, 
it's an asynchronous protocol. 

Unlike some purer asynchronous ap ­
proaches, the bundled-data protocol is 
not entirely insensitive to delays: The 
delay in transmitting data from sender 
to receiver must be less than the del ay 
in transmitting request events ; other­
wi se, the request could arrive before 
data is valid. For this reason, VLSI de­
signers must treat the control wires and 
the data wires as a single bundle for 
timing purposes-hence the name two­
phase bundled-data convention. 

ft turns out that you can't process 
events using just the standard set of 

oolean logic gates (conceptual ly, 
NOT, AND, OR, and XOR gates; in 
practice, NANO and NOR gates and 
inve1ters). The conventional XOR gate 
works for events, but it actuall y com­
pu tes OR . To perform a n AND on 
events, a device has to remember its 
previous inputs, which purely Boolean 
devices cannot do. Sutherland employs 
the Muller C-element (named after its 
in ventor, David Muller) , which con­
tains a l -bit memory cell. The C-ele­
ment outputs an event only when both 

applications the CPU is very rarely loaded to the maximum. An 
asynchronous CPU running under partial load expends only as 
much energy as it has to; any circuit on the chip (e.g., the adder 
or the multiplier) not used by the current instruction is quiescent 
and effectively consumes zero power. A quiescent circuit is not 
switched off, however, and is ready to begin processing with 
minimal delay as soon as data arri ves . 

The metaphor that I find useful to describe asynchronous op­
eration is a taxi service, where cabs depart not at fixed times but 
only when they are carrying passengers . Trying to achieve this 
fine-grained level of economy in a clocked processor would in­
volve such complex sensing and switching of circuits that the 
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exercise would be counterproductive. 
Another advantage of asynchronous operation is that it avoids 

the problems of propagating ever-faster global clock signals 
arou nd a system. Clock skew is a serious problem for the fastest 
CPUs; witness DEC's Alpha, where more than a quarter of the sil­
icon is devoted to clock logic . 

A more esoteric advantage of asynchronous logic is that it of­
fers VLSI engi neers the opportunity to design better circuits. For 
example, the operating speed of an adder circuit varies, depend­
ing on how many canies are needed to process different operands. 
In a clocked processor, the adder design must be a compromise 
that accommodates the worst (i.e. , slowest) cases, because every­
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its inputs enter the same logic state, af­
ter both have received an event. In log­
ic diagrams, the Muller C-element is 
represented by an AND gate sy mbol 
with a C inside it. 

The other element you need to make 
micropipelines is an evenn-driven stor­
age device . You can make such an ele­
ment using three latches and three in­
verters, the event-driven equivalent of 
a D flip-fl op. Thi s storage element has 
two event inputs called PASS (whioh 
renders it transparent and CAPTURE 
(which latches a I-bit data value). You 
can assemble these devices in parallel, 
just like flip-fl ops, to build byte- and 
word-wide storage registers. The sim­
plest micropipelined FIFO would con­
tain one such register per stage. Empty 
pipeline stages are completely trans­
parent , with a direct path from input to 
output. 

Figure B shows the control logic for 
a secti on of a simple mioropipe lined 
FIFO, built only from inve11ers, Muller 
C-elements, and latches; the data lines 
run through the latches in the middle. 
Each stage is a loop around which con­
trol events flow, obeying the follow­
ing state rule: 

IF predecessor and successos differ in 
state 
THEN copy predecessor's state 
ELSE hold present state 

This c ircuit is stable when all the 
s tages are in the same state (an empty 
pipeline) or when alternate stages are in 
oppos ite states (a full pipe line) . The 
state rule is actually equivalen~ to a dig-

MICROPIPELINED FIFO 

Req 

Data 

Ack 

Figure B: Data moves through the pipeline i11 waves, depending on the state of 
the inputs at each stage. Th e bubbles 011 the aG·k11.owledg0 inputs of the Muller 
C-elements represen t in verters. 

ita l description of wave motion; in un­
stable states, control events will prop­
agate down th e mi crop ipe line like 
waves, and the data values will '"surf" 
along with them. 

It's often easier to think abouf event 
logic dynamically , in terms of event 
streams. From this viewpoint, the XOR 
gate performs the operation MERGE 
on two streams, whil e the ML\ll er C­
element perform s RENDEZVOUS 
(i.e ., don't proceed until a ll the events 
have al1'ived). 

There are several other usefu l prim­
iti ve-eve nt-log ic operatio ns, a ll of 
which can be implemented by I 0 to 
100 transistors. IT'OGGLE steers events 
alternately to each of its two outr.uts; 
SELECT steers events according-to the 

value of a second Boolean input; CALL 
triggers another process and then re­
urns a ' 0done" event to its caller; and 

ARBlTER decides which of two events 
arriv ed first. CALL and ARBITER 
oonnected togeth e r ac t like a sema­
phore , thus pe rmitting two or more 
asynchronous processes to share a sin­
g le resource. 

You may be struck by the similaiities 
between these elements and high-level­
language constructs (e.g., SELECT be­
haves like fF ...THEN .. . ELSE). Using 
these circuits as building blocks, di gi­
tal designe rs can make micropipelines 
that fork and rejoin, inse11 or delete val­
ues from the middle of a pipeline, and 
even set up a counterflow of data back 
up the pipeline . 

thing must keep in step with the clock. For an asynchronous pro­
cessor, you design the fa stest adder you know how, and the fac t 
that it will run slower for the rarest operands doesn' t matter. 

Gi ven these advantages, it 's not surpri sing that asy nchronous 
operati on is beginning to command more than pass ing interest 
from VLSI designers. In fact , a team at Caltech (Pasadena, CA) 
has produced an experimental 16-bit asynchronous CPU (see 
reference I) . At Manchester University, the Amulet project, head­
ed by Steve Furber, means to create a full y asynchronous imple­
mentation of a " real-life" commercia l architecture-the ARM6 
RISC architecture (see " A Call to ARM" in the November 1992 
BYTE). 

In the Pi pcline 
To understand how a clockl ess ARM (Advanced RISC Machine) 
might work , you must first understand the asy nchronous logic 
framework that Furber has adopted , namely Ivan Sutherland ' s 
rnicropipelines (see the tex t box " Inside Micropipelines" above). 

A pipeline is a linear array of processing elements that work 
concurrentl y on a stream of data values passed from one to the 
nex t like a Detroit production line. Pipe lines don' t reduce the 
time required to process a single element (the latency of the pro­
cess) , but by overl apping operations in time, they process more 
elements per second, thereby increasing the throughput of the 
operati on. Sutherl and 's micropipe lines are elastic, event-driven 
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pipelines that operate solely us­
ing locally generated timing sig­
nals (see reference 2). 

In this context, elastic means 
that the number of elements in a 
pipeline can vary up to a maxi­
mum number, so a pipeline can 
be empty, full, or anything in 
between (a bit like strings in 
Turbo Pascal). Event-driven 
means that the micropipeline is 
triggered by the availability of 
data items rather than by global 
clock signals, and an individual 
pipeline element gets control in­
formation only from its imme­
diate neighbors . Each element 
waits for new data to arrive at 
its inputs and passes it on only 
when the next element is ready 
to receive it. Therefore, every 
element works at its own pace. 
This requires a timing protocol 

THE ASYNCHRONOUS ARM 

Prefetch 1----+-----'P-'C;...+~8___..., 
unit 

Data __~~ Data 

Data path 

Data 

in input Instruction or data 

Figure 1: The asynchronous ARM processor is a micropipeline 
made up ofsmaller micropipelines. It takes data and 
instruction inputs and spits out addresses and data. PC stands 
for the "program counter." 

should not be able to tell 
whether the chip in your sys­
tem is clocked or not. But this 
first iteration of the design 
treats external memory as if it 
too were micropipelined-an 
improbability , because no one 
makes asynchronous RAM. To 
use the asynchronous ARM in 
real-life systems, you 'd need 
an interface conve1ter between 
the internal two-phase bundled­
data convention and the exter­
nal clocked RAM. The eventu­
al goal is for the asynchronous 
ARM CPU to become a macro-
cell-a self-contained gate lay­
out that a fabricator can drop 
into any chip- with a micro­
pipelined memo1y manager and 
cache memory on the same 
chip to isolate it from the ex­
ternal RAM. Thus, it makes 

quite unlike that for clocked circuits . The simplest micropipeline 
is a FIFO (first-in/first-out) buffer, which, because it has no pro­
cessing elements, passes data through unchanged. 

A micropipelined FIFO can inherently tolerate different data 
rates at its input and output ends, an ability that requires very 
complex arbitration logic in a clocked FIFO. If the input arrives 
faster than the output for too long, the micropipeline becomes full 
and new data must wait . Conversely , if the output is faster than 
the input, the micropipeline empties and the output must wait. This 
"patient" behavior has important consequences when you de­
sign with micropipelines. 

Designing for Tolerance 
Because the timing of clocked circuits is highly context-depen­
dent, chip designers almost always have to redesign the whole chip 
to make a change in even a minor part. Micropipelines, on the con­
trary, are timing-tolerant, so modules of widely differing speeds 
will work together, with throughput limited to that of the slowest 
module. This is Sutherland's strongest claim for micropipelines: 
They bring the concepts of modularity and composability so fa­
miliar to software engineers into hardware design. Micropipelines 
compose like procedures in high-level languages, whereas clocked 
circuits are more like machine code subroutines. 

For example, if one day you discover how to make a micro­
pipelined adder circuit twice as fast, you can pop it into the next 
iteration of your CPU with the assurance that the rest of the pro­
cessor will still work as before and that operations that were lim­
ited by the speed of the adder will automatically speed up. Such 
a stepwise refinement process has the potential to revolutionize 
VLSI engineering. 

good sense to treat the asynchronous/clocked memory inte1face 
as a peripheral rather than part of the core design. 

Considered at the highest level, the asynchronous ARM is one 
big micropipeline that takes in a stream of data and instructions 
and outputs a stream of addresses and processed results (see fig­
ure l ). Internally , many of the ARM' s subunits also behave as 
micropipelines; for example, the whole cycle of address genera­
tion, instruction fetch , instruction decode, and execution is pipe­
lined, just as in most modern RISC CPUs. The difference is that 
here the pipeline is elastic and the number of prefetched instruc­
tions varies from time to time. After a branch, some instructions 
in the micropipeline may become invalid, and these are discard­
ed by comparing a I-bit parity flag attached to each instruction 
with a similar flag in the ALU that gets toggled every time a 
branch is taken. (This is an entirely separate issue from the "con­
ditional execution" property shared by all ARM instructions.) 

The data path is itself a three-stage micropipeline containing the 
register bank, the shifter/multiplier, and the ALU. The register 
bank offers a nice illustration of the problems an asynchronous de­
signer faces. 

Banking on Registers 
Executing a typical ARM instruction involves three registers: 
the two operands (A and B) and the result register (W). In an 
asynchronous implementation, a new instruction can start exe­
cuting as soon as A and B have been read by the previous in­
struction . This raises the possibility that the instruction might 
try to read W before the result of the previous instruction has 
been written to it. This could happen with a pair of calculations 
such as the follow ing: 

RI := R2 x R3The Asynchronous CPU 
R4 :=RI+ RSUsing the basics of asynchronous logic, 

Asynchronous Logic the Amulet team has designed a full simu­
Advantages where the addition would be completed lation of the asynchronous ARM6 archi­

well before the slower multiplication has tecture and has successfully run an ARM 
finished. To avoid such a disaster, all at­validation suite that tests all the major in­ • low-power operation 

struction types used in the architecture. tempts to read registers have to be delayed• no clock skew 
until the correct value is available- a pro­Silicon layout is under way. 

• design flexibility cess called register locking. Obviously, the asynchronous ARM has 
• fewer heat problems The asynchronous ARM tackles this to be fully instruction-compatible with its 

problem by incorporating a lock FIFO, a clocked equivalents, and in principle you 
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Circle 216 on Inquiry Card. 

PROTECT YOUR 

SOFTWARE 


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

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

Security Continuum 

Button Type Unique 
Serial# 

Read/Write 
Memorv 

Password 
Protection 

Expiration 
Timer 

Decoy 
Resoonses 

OS1420 ID Button x 
051427 Timer Button x 4K bits x 
051425 Multi Button x 2K bits x x 

Complete Compatibility 
Buttons are compatible across all ISA, EISA, and MCA 
machines - on underpowered notebooks as well as the 
anti-compatible Brand X's. We achieve this total compat­
ibility through microchips that are self-powered, unlike 
other protection devices that must draw power from the 
host machine. 

Snap In, Snap Out 
Authorization Buttons interface to the PC's parallel port 
via the DS1410 Button Holder. They simply snap in and 
out. The DS1410 accepts two Buttons concurrently. 

The future will be a dongleless world. New computers 
that accept Buttons directly, including palm and note­
books, are being designed at OEM's Oday. 

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

To learn how to button 
down your software, 

give us a call. DALLAS 

SEMICONDUCTOR 

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 
Telephone: 214-450-8170 FAX: 214-450-3715 
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special micropipeline that stores the addresses of locked registers. 
In addition, thi s FIFO queue enforces the correct writing se­
quence. Before any instruction can read a register, it must first 
check the contents of the FIFO to see if the register is locked. If 
it is , the read operation is suspended until the lock is cleared. To 
make this lookup as efficient as possible, the FIFO holds regis­
ter addresses as unary numbers (i.e., bit masks where 1 bit cor­
responds to each possible register). The ARM has 31 registers, but 
R 15, the program counter, is addressed via wholly different cir­
cuits, so lock addresses need only be 30-bit words with exactly one 
bit set. In the above example, the FIFO would contain 

OOOOOOOOOOOOOOOOOOOOOOOOOIOOOO(R4) 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOIO(RI) 

To check whether a particular register is locked, you perform 
an OR on all the bits in the column representing that register's 
number. In hardware terms, the FIFO has an output for each col­
umn that indicates if a bit is set anywhere in that column. Regi s­
ter write operations use the register address in the last stage of the 
FIFO directly to enable the next register to be written , wh ich 
removes the need for a separate write-decode register. This lock 
FIFO mechanism will work correctly given three conditions: 

•Bits must be copied from one stage to the next in such a way that 
the value appears in the second stage before it' s removed from the 
first (otherwise a 1 bit could be missed if the FIFO were checked 
while it was " in transit"). This is an innate property of Sutherland 
micropipelines. 
•Empty FIFO stages must present all Os so as not to mess up the 
bitwise OR. This is achieved just by holding the FIFO 's data 
inputs at 0 whenever addresses are not be ing inserted; the trans­
parent property of empty micropipeline stages does the rest. 
• Nothing should be inserted into the FIFO while it is being 
checked. This condition is met by forcing all instructions to read 
their operand registers before locking their destination register so 
that the FIFO cannot be updated during regi ster reads . 

You can see how the properties of micropipelines he lp to 
achieve a simple and elegant so lu tion to the regi ster-locking 
problem, and the ARM contains severa l other examples that I 
don't have space to describe. 

Off the Drawing Board 

A commercial asynchronous processor would be a boon to de­

signers of portable, low-power systems. Although one is not yet 

in silicon, Steve Furber is confident not only that the asynchronous 

ARM will work, but that it will offer significantly higher per­

formance than the clocked version for lower power-consump­

tion benefits that Apple's Newton project may one day reap . 


The Amulet project is keen to demonstrate that asynchronous 
logic is suffici ently mature to move out of the laboratory into 
real-world systems. If successful, it will pave the way toward a 
new era o f portable computing. • 
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STATE OF THE ART 


MACHINE 

TRANSLATION 


Translating the languages of the world on adesktop computer 
comes of age 

MURIEL VASCONCELLOS 

T

he process of converting information from one lan­

guage to another with a computer, MT (machine 

translation), is an increasingly important technolo­

gy . International economic and political stabi lity and 

well-being are dependent on shared infonnation. Nev­


er before in history has there been a more urgent need to top­

ple the linguistic barriers that divide the people of the world. 


New common markets and stepped-up trade throughout 

the world have created overwhelming demands for lingui stic 

support. Just communicating in the nine official languages 

of the European Community means translating in 72 different 

directions. 


A thorough translation meticulously captures a ll the nu­

ances of the original text. Sometimes, though , a rough trans­

lation is all that is needed. Most translations are still perforn1ed 

by people, but computers are shouldering part of the burden (see 

the text box "An International Network" on page 156). 


Interpreters-translators who deal on ly with spoken lan­

guage-don't have to worry about problems with input and 

output. But translators who must produce written output need 

a way of transferring their results to hard copy. Whether they 

use a dictating machine, a typewriter, or a word processing pro­

gram, the process is slow and costly . Computers can take on 

much of the dmdgery of this process and free the human trans ­

lator for the more creative aspects of the task. 


MT: What Is It? 

MT comes under the generic head ing of NLP (natura l-lan­

guage processing). At the same time, because the technolo­

gy involves many complex tasks, it 's often seen as a category 

unto itseff. MT's special status may also stem from the fact 

that it was the earliest kind of NLP. The first translation ma­

chines were designed in the early 1930s, and serious efforts 

to develop MT were under way soon after the ENIAC (Elec­

tronic Numerical Integrator and Calculator) made its debut 

in 1946. 


Unlike software that merely looks up words, MT analyzes 

the text in the original language (the source language) and 


automatically generates sentences in the target language in 
which you want the translation. Input to a computer for trans­
lation is machine-readable text written in the source language. 
Output consists of text in the target language, which may be 
displayed on-screen or printed. Hard copy often shows the 
source and target texts side by side (see "How MT Works" on 
page 167). 

MT can involve human assistance, but it shouldn 't be con­
fused with MAT (machine-assisted translation), a re lated but 
different mode. In MAT, a human translator prepares the tar­
get version using a word pro­
cess ing program and musters 
the aid of automatic tenninolo­

Machine Translationgy managers, on-line multilin­
BY MUIUEL VASCONCELLOSgual term banks, text-critiquing 

152software, repetitions process­
ing, and other computer-based How MT Works 
tools that help to boost produc­ BY EDUARD HOVY 
tivity. 167 

The difference between MT 
and MAT is becoming less clear. Babelware 
Innovative systems in the re­ for the Desktop 
search stage are blurring the BY L. CHRIS MILLER 

distinction between the two by 177 
providing pieces of text that can 

Resource Guide: serve as translation building 
MACHI NE· TRANSLATION 

blocks. Computer-based tools SOFTWARE
have become standard compo­ 185 
nents of the translator's work­
station, which may include full 
MT as well. 

What Does It Do? 
The dream is to build the 
equivalent of the babblefish of 
Douglas Adams' book The 
Hitchhiker's Guide to the 
Galaxy-a wearable dev ice 
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Photo 1: The.fir.1·1 known trial ofMT took place in Janua1y 1954. Shown here are a ca rd punched with a sentence in Russian and 
a pri111ou1 of the translation in Eng lish. 

th at s imultaneously interprets from and 
into any lang uage of the world . This con­
cept sounds li ke sc ience fiction, but in re­
ality, speech-to-speech technology, in lim­
ited forms , is already in the wings. In the 
meantime, MT of wri tten text is prov ing its 
mettle in a respectable range of settings . 

MT works best if the subject matter is 
specific or rest ric ted (e.g. , ma intenance 
manuals). The results are even better when 
the original tex t is straightforward and de­
void of ambi gu ities. 

Car manuals, for example, are consistent 
in sty le and vocabulary. Peter Whee ler of 
Antler Translation Services (Sparta, NJ) 
uses MT to translate automobi le manuals 
from Engl ish to French for Genera l Mo­
tors. " Automobile manuals are ideal MT 
texts-very dry, very objective, very fac­
tual , ex tre me ly repetitive , and very bor­
ing. That 's not the sort of stuff a human 
translator works with well. With MT, I 've 
achieved a threefo ld increase in th rough­
put. " 

Progress in MT is measured by a sys­
tem 's abil ity to grad ually handle more dif­

fi cult text types and language combin a­
ti o ns , with as littl e human assistance as 
possible. Another key goal is to be able to 
translate between European languages and 
languages that have non-Roman alphabets 
and structures (e.g., Japanese, Korean, Chi­
nese, and Arabic). Finally, progress in the 
fi e ld is also gauged by how flex ibly the 
system fit s into the user's operati on. 

Key Features 

• 	 fill s a huge and grow ing need 
for its technology 

• 	 is moving to desktop systems 

• 	 can double human output 

• is cost-efficient 

• offe rs dia l-up services 

Future Enhancements 

• 	 provide better-quality systems 

• 	 add more applicati ons 

Two key fac tors have come together to 
make MT eas ier to use. For a long time, 
the primary obstacle to more widespread 
use of MT was the cos t and diffic ulty o f 
getting text into the computer (see photo 
I). Now there are large volumes of text 
in e lectronic files ready to serve as fodder 
for MT. 

But the most dramatic difference is that 
personal computers and workstations now 
offer enough process ing power to take on 
the MT fun ction s tha t have been main­
frame-dependent for nearly 40 years. Down­
s izing from the Goliaths to the Dav ids of 
computing has produced a new generati on 
of devices that will soon be able to per­
form MT applications on the fly. 

MT systems spend a lot of time looking 
at the various ways in which a sentence 
can be parsed and cons ide ring the ro les 
and meanings that each word can have. 
Most of thi s time is spent mulling over 
possi ble cho ices. For example , the main­
frame-based Systran system from Systran 
Translation Systems (La Jolla, CA) pro­
cesses about 10,000 rul es per second. If 
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When your repulcitio"' s 
at stake... " ­I . 

We know how much work you put 
into building your product Why use 
inferior tools that often create more 
problems than they solve? With a 
Phar Lap DOS-Extender, you know 
you're getting industzy-leading, 
market-tested tools that have worked 
reliably for thousands of developers. 
Other DOS extenders simply can't 
measure up. Let Phar Lap show you 
what a DOS extender should be. 

Build multi-megabyte DOS P.rograms
with Phar Lap's DOS-ExtenClerS! 

Attention Win32s'" and NTDevelopers: 

Run Microsoft's 32-bit Windows NT" tools 

under DOS with Phar Lap's QuickStart"'! 


Call today for your FREE copy! 

617-661-1510 


Phar Lap Software: Chosen 10 to I over 
all other DOS extenders. Here's why: 

Phar La DOS.htencler Yendar A Yendarl 

MalUllly Over 5 years and 
1000 applications 

less then 
a year 

Brand 
new 

Memory Model Safe Dangerous Dangerous 

c .... ......, INT 15, XMS, 
VCPl, DPMI 

XMS , DPMI XMS, VCPI 

URyluppolt Extensive list of 
32­ bit libraries 

limited 
library support 

lim ited 
lib rary support 

ltoMnlnlallon Extensive and detailed limited less than 50 pages 

Shaffer the 640K barrier and build 
-multi-megabyte DOS applications. 

No more suffering with overlays 
or EMS. 

Other DOS extenders can let 
common programming errors cause 
system crashes. 

2861 DOS-Extender™ - it's never been so easy! With our 2861DOS-Extender and your 
Microsoft CIC++, Borland C++ or Microsoft Fortran Compiler, you've got all the tools you'll need to quickly and 
easily build multi-megabyte protected-mode applications- often by simply relinking without making source 
code changes. Now you can build protected mode applications that access up to 16 megabytes of memory on 
any DOS-based 80286, 386, 386SX, or i486 PC-without changing development tools! 2861DOS-Extender is also 
compatible with both Borland's Turbo Debugger and Microsoft's linker and CodeView debugger. 

3861 DOS-Extender™ - the ultimate in 32-bit power. 3861DOS-Extender turns DOS into a 
true 32-bit operating system with a flat, 32-bit address space. Your program can access all the memory 
available in the machine - up to 4 gigabytes! 3861DOS-Extender runs on any DOS-based 80386, 386SX, or 
i486 PC, and has been used in over 800 applications, including AutoCAD 386 and IBM's Interleaf Publisher. It 
is backed by a full complement of 32-bit languages, including C, C++, Fortran, Pascal, Ada and Assembler. 
With true 32-bit performance, you can finally build workstation-class applications for the PC. Phar Lap Software, Inc 

60 Aberdeen Avenue 
Trademark holders: 286\DOS-Extender'", 3861DOS-Extender'" -Phar Lap Software, Inc.; Interleaf Publisher'" -lnterleaf IJI tJE ~ Cambridge, MA 021380Inc.; Windows™ -Microsoft Corp.; DESQview"' -Quarterdeck Office Systems. Registered trademark holders: Phar Lap y El\ITE LANGuoa 

licl!Iil!lilI1i 617-661-1510-Phar lap Software, Inc.; AutoCAD' -Autodesk, Inc.; Borland", Turbo Debugger• -Borland International, Inc.; !BM0 
- ~ ~ U.S '· IBM Corporation; CodeView", Microsoft•, MS-DOS' -Microsoft Corp. ~ ~ FAX 617-876-2972 -
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you are pe1forming MT on a desktop sys­
tem and your document has many pages, 
the process may tie up your computer for 
quite a while. 

Junior Babel-Busters 
As the technology gravitates to smaller and 
more personalized computers, MT is be­
coming accessible to a larger public. The 
first personal computer-based system­
the MicroCAT (which is no longer pro­
duced)-appeared in 1983. Today , the 
Sun Microsystem Sparcstation and other 
midrange Unix workstations are host to 
many commercial MT systems, as are vir­
tually all the laboratory prototypes (see 
"Babelware for the Desktop" on page 177). 
Unix workstations, 386 and 486 PCs, and 
high-end Macs all provide sufficient power 
on the desktop to run the biggest MT sys­
tems. The challenge is to adapt the soft­
ware to the new environments. 

A recent example of a system designed 
for the capabilities of the 386 is the Eng­
span, which was developed by the Pan 
American Health Organization in Wash­
ington, D.C. In late 1992, this system, 
which translates from English to Spanish, 
was ported from a mainframe computer 
and runs efficiently on a 33-MHz 386 with 
DOS, 2 MB of RAM, and an 80-MB hard 
disk. 

MT on Your Desktop 
Being able to tap into MT from your desk­
top has several advantages. For example, 
you can use OCR (optical character recog­
nition), CD-ROM, and internal modems 
and faxes to capture text and graphics , 
download databases, and exchange elec­
tronic files with clients anywhere in the 
world. Many databases offer information 
in languages other than English. For ex­
ample, you might search other countries' 
patents or a body of legal decisions or up­
date your client on the latest Japanese ad­
vances in superconductivity. 

With database management tools for re­
trieving terminology and previously trans­
lated text, style checkers, and desktop pub­
lishing software, you have everything you 
need to set up your own multilingual op­
eration. Executive Communication Sys­
tems (Provo, UT) makes MT Tool Kit , 
which enables you to create your own dic­
tionaries, write your own linguistic rules, 
and customize the basic architecture of an 
MT system. It has been used to develop 
systems for Korean and Norwegian trans­
lation. 

LANs offer large groups of users the 
potential to centralize some of the more 
time-consuming tasks. You can farm out a 
CPU-intensive translation to a less-used 
machine and receive the results back as a 
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file on a server. You can store the large 
main lexicon and specialized glossaries in 
one location and make them available to 
all. Use of a centralized dictionary makes 
it possible for managers and terminolo­
gists to control the introduction of updates. 

You can also incorporate MT into the 
desktop publishing process. By the time 
it reaches the MT phase, inpu t text will 
have a lready been tagged with the pub­
lisher's markup codes . Here MT can of­
fer considerable savings, because the rein­
troduction of markup codes can double 
the cost of translating a text. 

Graphics and tables, which are expen­
sive and painstaking to translate by hand, 
can be reproduced exactly as they appear 
in the original. MT can not only speed up 
the task but also prevent errors that could 
slip in if the data were rekeyed. These sav­
ings, of course, are multiplied by the num­
ber of target versions generated. 

An alternative way of bringing MT to 
the average personal computer use r is 
through a dial-up service. From your com­
puter, you can send a file by modem to a 
mainframe host. In the U.S ., you can call 
up Systran and access a smorgasbord of 
languages. In France, you can get Systran 
translations through the nationwide net­
work Minitel. And in Japan, you have a 
choice of Fujitsu's Atlas-II on NiftyServe 
or NEC' s Pivot on PC-VAN, another large 
network. CompuServe wi II soon be offer­
ing similar services . 

How MT Works 
The philosopher I. A. Richards once wrote 
that translation is "probably the most com-

An International 
Network 


MT users and would-be users, as well 
as researchers and commercial deve l­
opers, have recently joined in a com­
mon endeavor to improve and promote 
the technology as well as share infor­
mation about MT. They have formed 
the IAMT (International Association 
for Machine Translation) and, within 
its overall framework, the AMTA (As­
sociation for Machine Translation in 
the Ame1icas) . 

IAMT and AMTA publish MT News 
International every four months and 
the MT Yellow Pages once a year. In 
November 1992, TAMT/AMTA held a 
workshop that evaluated MT tech­
nologies and provided a showcase of 
MT systems. 

For fu1ther information, write to the 
Association for Machine Translation in 
the Americas, 655 15th St. NW, Suite 
3 10, Washington, D.C. 20005. 

plex type of event yet produced in the evo­
lution of the cosmos." It' s no wonder, then, 
that the architectures of MT systems vary 
in seemingly infinite ways . Certain ele­
ments, however, are common to the pro­
cess. 

In any MT system, the computer uses 
three sets of data: the input text , the trans­
lation program (including I/O routines), 
and the permanent resident knowledge 
sources . The most essential of the knowl­
edge sources is the dictionary- a file of 
records containing the words and phrases 
of the source language against which the 
input text must be matched . Knowledge 
sources also include the sets of rules that 
are fired at various points in the transla­
tion process. Finally, many systems store 
a bank of information about the concepts 
invoked by the dictionary. 

The largest MT systems work with dic­
tionaries containing several hundred thou­
sand words. For each word, a record holds 
formalized representations of information 
about how the word functions. Even when 
condensed, the record for each word can be 
as much as l 00 bytes long. With a heavy­
duty system, the dictionary is measured in 
tens of megabytes. 

The first task of any MT system is to 
match the words of the input text against 
those stored in the dictionary. It can use 
either a binary or hash search strategy . 
When it needs to look up a word, it first 
goes to the index residing in memory and 
locates the appropriate page of memory. 
For each word that it matches, it retrieves 
a complete record that includes info1mation 
about the possible functions of the word 
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Convertible , the notebook computer 
that redefines con venience by se tting 
new standards fo r mobility. With its top 
down, the Conve rtib le funct ions as a 
mobile pen tablet, able to be used even 
wh en space is a t a premium . Unlik e 

-

WITH 

THE TOP 

DOWN. 


tradi t ional keyboard-based notebooks, 
th e Convertibl e uses a pe n fo r d a ta 
input and pe n-based appli ca tions. In 
fac t, the Conv ertible ca n sto re yo ur 
handwritten input as either ink or text . 
Th e pe n a lso se rv es as th e u ltim a te 
po inting device, much simple r to use 

than a mouse or track ball it replaces. 
Yet yo u ca n run a ll o f the programs 
yo u're us ing now. And, unlike man y 
tablet computers, the Convertible has a 
rugged magnes ium case to provide the 
light weight and durabil ity you need for 
everyday use. 



Flip the top, and the Convertible 
becomes a notebook with a 9 .5- inch 
sc ree n and full- s ized keyboa rd . 
Wi th the top up , you can run tradi ­
ti o na l keyboa rd-b as ed MS-DOS '" 
programs, and enter data as you would 
on a reg ul a r n o tebook co mput e r . 
The Conv ertibl e comes with a 12 5 

~~------------ ~~ - ­

WITH

THE TOP


UR 

megabyte hard drive , an lntel386"' SL 
mic roproceso r, a ma th cop rocesso r 
and sufficient RAM to run even the 
mos t powerful applica tions. And it's 
bundl ed with MS-DOS 5.0 '" and 
Microsoft® Windows fo r Pen '." Yet its 
slee k des ign and li ght we ight offe rs 
unsurpassed mob ility. 

GFliD 


T es t driv e th e n ew GRiD 
Convertible today , with the top down 
and the top up. For details on where to 

find this revolutionary new computer, or 
the name of the GRiD sales representa­
ti ve near you, ca ll GRiD On-Line 
Express at 1-800-934-GRiD. And hurry­
convertibles like these won't last long. 

GRiD is a regis1crcd 1rnJcmark llf GRiD Sys1cms Cl1rpl1r:11i1m. G RiD C mvc r1 ihlc, nml G RiD O n -Linc Express arc 1radcmarks G RiD Systems Ct>rpllrat itm. 

MS-OOS an J W inJows are rrndcmarks llf Mkn1sc if1 Cllfpt>ra l itm. A ll 1uhcr 1rndcm;1rk and tradi.: rn 11ncs an: he ld hy 1hcir n:spccri vc 11wncrs and sh11u ld he treated as such. 
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MT at Your Service 


P
erhaps within a decade, MT (ma­
chine translation) will appear in 
your life in several ways -trans­
lating te lephones, multilingual 

E-mail , and machines th at scan and 
translate letters and articles written in 
foreign languages. You may be buy­
ing toys over the phone from a sales 
agent in Japan with the telephone doing 
the trans lating. And when you trave l 
to a fore ign country, you' 11 be able to 
get the same barga in rates that the na­
tives do with your trusty PET (Portable 
Electronic Translator). 

Several technologies will make such 
scenarios poss ible: automated speech 
recognition, speech generation, OCR 
(optical character recogn ition), and ma­
chine translation. Although PETs are 
years away, intermediate tools are al­
ready available, either as research pro­
totypes or as commercial products. 

From "Mushi-Mushi" to "Hello" 
One of the most complex componem 
technologies is speech recognirion. Af­
ter about 30 years of research, systems 
can recognize limited amounts of speech 
without fi rs t hav ing been tra ined on 
specific voice patterns. Systems have 
error rates of only a few percent when 
the domain (i.e., a vocabulary specific 
to a certain environment or d isc ipline) 
is limited to a few thousand words. 

Most speech-translation efforts are 
taking place in Japan. Researchers at 
the ATR Laboratories (Advanced Tele­
communications Research Insti tute In­
ternational, Kyoto, Japan) have been 
working on a translating-telephone pro­
ject fo r about s ix years. Working in 
Eng.fi sh and Japanese, the prototype 
system, SL-TRANS , will translate in­
quiries about conference reg istrations. 
The company's goal is fo r the system, 
using a vocabulary of 1500 words, to be 
able to translate anyone's speech with­
out the system bei ng tailored to spec if­
ic voice patterns. 

Speech-recognition systems combine 
hardware (e.g., microphones) wi th sta­
tistically based software to match in­
coming phonemes (i.e. , sounds) again~l 
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Photo A: The Pas.vport combines 
dig ital photography and character­
recognition technologies with 
bilingual dictionaries on chips. Using 
this hand-held device, you can 
capture an image r~f' something you 'd 
like translated and see the translation. 
of the words or symbols. (Courtesy of 
Carnegie Mellon University) 

stored phoneme patterns and to produce 
strings of text The best ex perimenta l 
systems using standard workstat ions 
operate at well over 90 percent accura­
cy on domains of a few thousand words. 
An NEC system can recogni ze a 5000­
word vocabulary of isolated words or 
a 1500-word vocabulary of fl uid ~peech . 

A consortium of I 0 universities and 
companies in Germany is planning an 
ambi tious speech-t ranslati on project 
Personnel assoc iated with the Verb­
mobil project will build a portable de­
vi ce to he lp translate languages fo r 
business di scussions. Because it's eas­
ier to understand a fo reign language 
than to speak one, the project personnel 
say, the system will use Engli sh as a 
kind of in terlingua. 

The Bibliotheque Nationale 
Multilingual in formation-retrieval sys­
tems are closer to becoming commer­
cia ll y ava ilable than speech-recogni ­

tion systems are. With retrieval sys­
tems, you' ll be able to get infonn ati on 
on your favorite topic by g iving a col­
lection o f keywords or a few relevant 
paragraphs. 

Researchers at Fujitsu Laboratories 
(Tokyo, Japan) have bu ilt a multilin­
gual in fo rn1ation-retrieval system that 
translates query words in German or 
English into Japanese. It retrieves rele­
vant articles; translates their titles in to 
German or Engli sh; and , on request, 
translates the arti cle as well. 

E-Mail from A to Z 
Computing environments are becom­
ing inc reas ing ly de pe nde nt on ne t­
works. Communications are more elec­
tronic and less paper-based than they 
were in the past. Thus, people have a 
greate r need for inexpensive technol­
ogy that offers brows ing-quality trans­
lation assis tance of E-mail messages. 

Although most of the technology for 
this application already exists, no prod­
ucts are on the market yet. Fuji tsu has 
demonstrated a prototype, and Dragon 
Systems (Boston, MA) is developing 
a PC- based produc t th at will handl e 
Japanese, Spani sh, and Engli sh trans­
lations. 

Future Applications 
In a competition sponsored by Apple's 
Advanced Techno log ies Group, stu ­
dents al Carnegie Mellon University 's 
Schoo l of Des ign offered several in­
novafi ve ideas . One pri zewinner was 
th e lllumina , an MT mac hin e th a t 
stands in an office o r library nex t to 
th e prin te r and photocopy mac hine. 
Combining optica l-scanning and OCR 
techn o logy w ith pe rsona l compu ~­

er-based MT, the lllu mina translates 
whateve r tex t yo u place on its face­
plate . G iven the high character-recog­
nitio n ra te ava il able in commerc ia l 
systems, thi s type of system may start 
appearing as soon as more general-do­
main MT systems deve lop out of the 
prototype stage-perhaps by the end 
of the decade. 

Carneg ie \\.1e llon s~udents have also 
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developed the Passport, a hand-he ld 
word-translation device that uses pho­
tography to input text (see photo A). 
For example, on your travels, you spot 
graffi ti on a wall. After photographing 
the slogan onto the Passpor~'s di splay, 
you circle the words you 're interested 
in, and the Passport's bilingual dictio­
nary chip provides a translat ion on an 
LCD. Granted, for a few hundred dol­
lars you can buy systems that will trcms­
late the fore ign words that you type in , 
with a separate chip for each language 
pair, but try ty ping in a few Ch inese 
characters. 

A third Carnegie Me llon project ad­
dresses the needs of hearing- impaired 
people. The S ignspeak System is in ­
tended to translate American S igr~ Lan­
guage and spoken Engli sh (see photo 
B). Its design calls for a glove with sen­
sors and an attachment to track arm po­
sition and hand motion. These sensors 
feed their signals to a personal comput­
er, which converts them into Eng li sh 
words and uses vo ice-synthesis soft­
ware to convert the reply to text, which 
is displayed on the computer's screen. 

Several neural-network and connec­
tionist project developers are also work­
ing toward future MT appli cati o ns. 
Carneg ie Me llon and the Un iversi ty of 
Karl srule in Germany are jo intl y de­
veloping the C-Star System. In th is sys­
tem, trained connectionist networks rec­
ognize English text, create internal data 
structure patterns, and generate Chinese 
text as output. A set of neu ral-network 
programs ca lled ANN (Architecture fo r 
Neural Ne twork s), deve loped at the 
Huntsville Achievement School (Hunts­
ville, AL), fo llows a similar approach 
with English and Russian. 

These applications are but the van­
guard of the MT revolution. More have 
yet to come. Over the pas t few years, 
fa:x machines have quietly changed our 
li ves. In a few .decades, automated MT 
systems will be doing the same. Tlumks 
to the innovative use of MT and related 
technology, speech and writing in a 
multitude of languages will become 
eas ier to find , read, and understand . 

Photo B: To help hearing-impaired 
people communicate with those who 
don 't use Am.erican Sign Language, 
studen ts at Carnegie Mellon 
developed this prototype translator. 
The design uses gloves with sensors 
to send hand- and arm -movement 
i1~formation to a personal computer. 
Software converts the signals into 
English words, which are synthesized 
and output over a loudspeaker. 
(Courtesy ofCameg i , Mellon 
Universirty ) 

Eduard Hovy is a 1?roj ect leader at the 
Information Sciences In stitute of the 
University of Southern California in 
Los Angeles. He is the author and co­
editor of two books on automated lan­
guage generation. You can reach him 
(111 BIX c/o "editors" or on the- Internet 
at hov.y@isi.edu. 

and its re lationship to words that may oc­
cur with it. 

Translation Quality 
Translation qua lit y generally improves as 
the systems acquire more rules and larger 
and more detai led lex icons. But there is a 
trade-off. 

In the long run , systems that have ro­
bust dictionaries and rule bases demand 
less human intervention, but they are more 
costly to develop or ta ilor to a particular 
environment. On the other hand , systems 
that do not have these resources require 
more human labor to turn out a finished 
product. 

Other factors of consideration are the 
structural proximity of the two languages, 
the domain, and the type of text. Most im­
portant , the quality required of the trans­
lation depends on how it wi ll be used. Can 
the raw output be de li vered without fur­
ther polishing? How much human inter­
vention is needed to make it <\cceptable to 
the c lient? 

The quality of MT is also closely tied to 
the amount of human ass istance the user is 
willing and able to provide. The raw MT 
product-direct from the machine-may 
be usable for certain purposes, but some 
human partic ipati on is usually involved. 

You can inte rvene at any poi nt a long 
the way: before, during, or after the auto­
mati c translation process. People 's time 
costs more than that of com pute rs . The 
idea is to keep the number of human steps 
to a minimum by choosing the form of in­
tervention that offers the best mileage for 
the app lication. 

When to Edit 
If the operator intervenes before a source 
text is translated, the step is ca lled preed­
itin.g. The idea is to eliminate lex ical and 
structural ambiguities before a translation 
program takes over. 

Preed iting comes in two flavors. In the 
first instance , you revise a text that already 
exists. Sometimes, there is easy-to-use in­
te ractive software to he lp you with the 
task . For instance, The Smart Expert Edi­
tor by Smart Communications ( New York, 
NY) is des igned to serve as MT prepro­
cessing software. 

In the second kind of preediting, you 
prepare the text for the machine. It may 
be a new version of an exist ing text, or it 
may be a tex t that was drafted for the pur­
pose, according to preestablished rules and 
vocabulary. 

Although preediting makes the job eas­
ier for the machine, you often have to ed it 
the output. Preed iti ng is worthwhile when 
you are translating from one language to 
many , because it red uces the need for 
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human assistance downstream. This step 
can also be justified when lhe source lan­
guage poses major lingui stic problems at 
the input leve l. 

When an operator responds to questions 
posed by the computer during the transla­
tion, the mode is ca lled interacti ve edit­
ing. The operator is asked lo resolve am­
biguities thal the program has identified. 
The computer offers various alternatives, 
and the operator c li cks on the most ap­
propriate choices. 

By making these decisions before the 
target-generation phase, interactive edit­
ing reduces the manual editing requi red 
after the translation. An early product that 
offered interacti ve editing was Transac­
tive by Alpnet (Provo, UT). And making 
its debut is the Augmentor, developed at 
Carnegie Mellon Uni versity (Pittsburgh, 
PA). Carnegie Mellon hopes that the com­
binati on of a rich interlingua, a domain­
spec ific applicati on, and an interactive 
interrogation component will e liminate 

Free Multiprotocol Kit! 
Implem nt;it1 n of LAT t·lnet and FfP 
Supprn1 for third part TCP IP 
Tok nRing dm r 

N ew SmarTerm for Windows clearly puts more VT text and graphics 
emulation power and ease at your fingertips. Corporate support features 
include a toolbox, button palettes, trace and remapping utilities, scripting, 
keyboard mapping, and customizable-help. SmarTerm 340 for Windows 
provides outstanding ReGIS , Tektronix, and sixel graphics capabilities. 
SmarTerm, connecting users worldwide, is also available for VT320 and 
VT340 emulation using DOS. 

~~~:;~,n~1 ~~57~'.~~~; Dr. P 0 . Box 44953 

:all toll-free 1-800-EMU LATE Fax (608) 273-8227 

European l·lcadquancrs World Tn~de Ctr. Bcursplem 37 
Box 30237 300 I DE Rotterdam 1 he Netherlands 
Phone +3 1 10 405 .3560 Fax +3 1 10 405.5073 

~' nersnff• 

~~ r• ,,I 

CONNECTIVITY SOLUTIONS 

DOS • W indows • Elhernel • Token Ri ng 

manual preediting or postedi ting. 
The most common form of human as ­

sistance is postediting. In thi s mode, you 
add the fini shing touches to the machine­
translated output after the computer has 
fini shed its job. Postedi ting is more labor­
intensive than the other forms of edi ting, 
but it g ives you control over the quality 
of the text. You can rarely avoid thi s stage 
when the translation is intended for a large 
number of readers. 

In most situations, the posteditor, who is 
ordinarily a professional translator, thor­
oughly reviews the output and makes any 
necessary changes. The standards and pur­
poses of the user will affect how long the 
process takes. 

Typically the posteditor works at the 
computer, using an off-the-shelf word pro­
cessing package. Macros designed for MT 
can speed up the process. Depending on 
the text, posteditors can double the output 
of traditional human translation, turn ing 
out between 3000 and 10,000 words in an 
8-hour day. 

Gathering vs. Disseminating Data 
How you use MT depends on whether you 
want to gather or disseminate in formation. 
When gathering information, you trans­
late text from a foreign language into your 
own_. When you disseminate in formation, 
you translate it from your language into 
another. 

Often, the usefulness of the information 
you gather is time-dependent (e.g., weath­
er reports, job li stings, and patent in for­
mation). And at times, only a few people 
will see an in formation-only translation. 
For thi s reason, the quality doesn' t have 
to be perfect. Because you can rarely pre­
di ct what the sty le and subject matter of 
source text will be li ke, you need an MT 
system that is robust enough to deal with 
whatever it encounters. This is known as a 
general-purpose system. 

The demands of general-purpose MT 
place a heavy burden on the system's anal­
ysis component: The grammar must cover 
a broad range of si tuations, and the dic­
tionaries and knowledge sources must be 
large and detailed. Even with the best lin ­
gui stic preparation, however, the quality 
of the output will not be as smooth as that 
produced by a system tailored to a specific 
domain . 

In information-gathering operations, the 
input documents usually come from a wide 
range of sources and are available only in 
hard copy. The cost of converting the in­
put into an e lectronic fi le may be pro­
hibiti ve. And the use of OCR in combi ­

© 1992, Pcrsoft, Inc. All Righ1s Reserved. nation with automatic postprocessing and
Pcrsof1 and SmarTcrmarc registered tradcnrnrks of Pcrsoft. Inc. All other trademarks mentioned arc properties of their respective owners. Rev. 11 192 

human monitoring might not make enough 
of a difference to warrant the introduction 
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UPGRADING YOUR PS/2'M IS 

NOW EASIER THAN EVER 


Good news for all MicroChannel-based PS/2 owners who need more performance for 
today's power hungry applications. 

As of December 1, 1992, MicroMASTER, your best choice in processor upgrade 
products, will be available through your local Kingston Technology reseller. 

Developed by Aox Incorporated, the MicroMASTER is a BUSMASTER processor 
upgrade that won an Award of Merit from "BYTE'' magazine. Now, BYTE magazine 
has confirmed what thousands of users have known all along; ~~ · --~ 

~.- ~ ,,·-.. ~_
c:;' · ~ - ·-~J- ... All

• Convenience 	 • Flexibility ;; .-~~~jlf .,, · .. · flll!!!!_,,, • ~ , .. 
MicroMASTER simply plugs into any slot of a MicroChannel­	 All MicroMASTER models can use existing ~ ~ ~ -~ • ~ -~ ­

--~ , . ~ based PS/2. In minutes, 286- or 386 based systems are trans­ memory and support up to 16MB of 32-bit ----~ 
formed into 486SX/25MHz or 486DX/33MHz powerhouses. memory on board for even greater performance. 

• Performance 	 • Reliability 
MicroMASTER lets you run programs like Windows 3.1™, SCO We understand the importance of your PCs and the investment 
UNIX™, OS/2 2.0™, and MS DOS 5.0™ with speed and ease. they represent. That's why we make sure that every 

MicroMASTER board )s fully performance and quality-tested. 
• Compatibility 

• Features:MicroMASTER is compatible over a full line of machines, 
including PS/2 models 50, 50z, 55SX, 56, 57, 60, 65, 70, P70, Easy one-step installation 
80, 90, and 95. Maintains existing hardware and software compatibility 

• 	 Cost Savings 128K of built-in cache 
Runs new generation 32-bit softwareMicroMASTER saves hundreds by letting you upgrade your PS/2s 

instead of replacing them ... or thousands if you're dealing with Dual ported memory - Accessible to the MicroMASTER, the 
an entire environment filled with 286 and 386 machines. system processor, and any other BUS MASTERS in the systems 

Now through our agreement with Kingston Technology to manufacture, market, and sell the MicroMASTER 
line, accessing the processing power you need is easier and more convenient than ever. Simply visit your 
Kingston reseller and ask for the best upgrade for your PS/2: MicroMASTER. For more information on this 
exciting development, or for the name of a Kingston Technology reseller near you, call: 

Aox, 1-800-232-1269 or Kingston, 1-800-835-6575 

Aox MicroMASTER 'M•KiDJI~t~n 

486 Totten Pond Road, Waltham, Massachusetts 02154 (617) 890-4402 Fax: (617) 890-8445 


· The High Performance BUS MASTER That Upgrades Your PS/2 to 486 Power. 

All products are registerled trademarks or trademarks of their respective holders. The Intel Inside Logo is a trademark of Intel Corporation. 
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of MT. However, what is making MT 
more feasible for information-gathering 
purposes is the widespread avai lability of 
text in digital form. 

General-purpose MT systems can speed 
up the work of in-house translators who 
have to produce publication-quality copy 
in various subject areas. For example, the 
Logos system, developed by Logos (Mt. 
Arlington, NJ) , supports translators that 
pe1iorm thi s kind of work in the Canadian 
Depaitment of the Secretary of State and in 

Introducing 

new ScreenStar™ from BitWise, 

the world 's first portable with dual-page 
display. It's a 486 50MHz PC 
workstation constructed within a 
suitcase for unrivaled performance in a 
portable package. 

ScreenStar's 
massive 21.3" gas 
plasma screen 
folds flat within the 
suitcase, and easily 
displays two 8-1 /2" x 
11 " documents at 
full size, to powerfully 

present data in meetings, in the field , or 
on the road. 

a number of translati on service bureaus. 
Similarly, the translation team at the Union 
Bank of Switzerland uses Metal , marketed 
in the Americas by SieTech of Siemens 
Nixdorf (M unich, Germany). 

The most widespread use of MT is in 
the translation of texts in limited domains 
(e.g., customer support manuals). This ap­
plication all ows companies to launch their 
products in several countri es simultane­
ously. Here the users call the shots: They 
reduce input ambiguity by having a sin-

Imagine 
the possibilities. 
Impressively present 
to large groups. 
Effortlessly run the 
most demanding 
software. Effectively travel with a 
powerful document imaging system. 

Portable computing 
without compromise. 
Discover the quality 
and innovation of 
Screen Star. 
Otherwise, it's not a 
BitWise. 

gle domain, and they can predict, and even 
control, the style of the source text (see 
the text box "Is MT Right for You ?" on 
page 180). In these applications, MT also 
helps to keep the terminology consistent 
throughout a firm 's branches-an impor­
tant feature in large projects, where prod­
uct manuals can be thousands of pages 
long. 

Now What? 
The written-text MT systems of today will 
give way to the voice-based systems of 
tomorrow. Soon special-purpose, speak­
er-dependent applications will begin to 
emerge (see the text box " MT at Your Ser­
vice" on page 160). Progress in thi s area 
will depend not only on advances in the 
MT environment but also on breakthroughs 
in speech-recognition technology. 

On a broader scale, the research that has 
gone into developing knowledge sources 
and internal representations for MT is use­
ful in other areas. Progress in MT fo re­
shadows a bigger step toward the general 
availability of NLP applications. Natural­
language analyzers and text generators­
key components of MT systems- will be 
standard software. 

The results of MT research are also be­
ing used to explore better ways of captur­
ing, representing, and storing knowledge. 
The basic step that must taken before any ­
one can use text is to parse it. As general­
purpose parsers become avai lable, it will 
be poss ible for computers to parse the en­
tire body of knowledge that is stored in 
the world ' s libraries . The estab li shment 
of an archive holding parsed in formation 
ava il ab le to all would be a boon to sc ien­
ti sts who build large knowledge bases­
and ultimately to you. 

MT has never enjoyed grea ter public 
awareness or a more favorab le climate of 
op ini on than it does today. If you can ' t 
conquer Babel , at least, thanks to MT, you 
can have a better idea of the knowledge 
that ' s avail able in the world and how you 
can tap into it. • 
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5-1 /4" bay for optical/CD drive 
1280 x 1024 resolution 
3 full-length slots 
Up to 32 MB RAM 
Up to 1 GB hard drive 
See us at COMDEX 

800-367-5906 
BitWise Designs, Inc. 

Technology Center 
Rotterdam Industrial Park 
Schenectady, N.Y. 12306 

Fax: 518-356-9749 

Booth Sands 650 DESIGNS, INC . based consultant in translation and rna­

C 0 M P U T E R S W I T H 0 U T C 0 M P R 0 M I S E™ 
chine translation. Yo u can reach her on 
BIX c/o "editors" or on CompuServe at 
71024,123. 
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DOS is still the preferred 
operating system on over 
80% of the PCs in Fortune 
1,000 companies, according 
to recent studies. 

Bring Windowing 

Advantages to DOS. 


Many Fortune 1,000 compa­
nies are using DESQview"' 
as the best solution for 
keeping the dependability 
and familiarity of DOS 
programs and adding multi­
tasking, windowing produc­
tivity.DESQview users give 
up nothing-since it actually 
runs MS Windows better 
should users wish to run Windows programs. 

As you may know, DESQview 386 has been around for years, 
evolving into ahighly efficient multitasking, windowing environ­
ment that extends the power of DOS, giving you increased 
productivity while conserving precious memory and disk space. In 
fact, the vast majority of 386 and 486 PCs need no additional 
memory or disk space to run DESQview. 

DESQview 386 gives you pre-emptive multitasking like OS/2, 
but with ~oth of the disk space and ~th of the memory requirements. 
It gives you windowing like MS Windows, but with greater speed 
and efficiency and fewer' crashes: And DESQview lets you use a 
mouse or stick to the keyboard. 

You Create the Standards; We Follow. 
We've never been confused about our role.We believe software 
companies exist to make your job easier and your working day more 
productive. When publishers step out of that mold and begin to tell 
you what hardware you need and that you should throw out 

somebody elses perfectly 
good software-well, they 
simply are not operating in 
your best interest. 

Software publishers 
don't create standards. You 
do.And whatever standard 
you choose, we support it. 

If you like aprogram 
that only runs in MS 
Windows, like Wordperfect 
for Windows, DESQview 386 
supports your choice. If you 
prefer a spreadsheet that 
runs in DOS, Lohts 1-2-3 
Release 3, for example, we 
support tl1at too. In fact, 
DESQview 386 lets you run 

your favorite DOS and Windows programs side-by-side. 
Have Your Cake and Eat It, Too. 

DESQview 386 comes with QEMM-386, the number one memory 
management utility, and Quarterdeck Manifest, the award-winning 
memory analysis and monitoring program. Between them, they 
assure you every last 'K' of memory is put to use~ In many cases, 
QEMM can mean the difference between running the TSRs you 
want and not having enough memory. 

And DESQview is an open doorway to the fuhtre, too. Our next 
step up, DESQview/X, opens your PC to a network full of 
possibilities, including graphic workstation standards-X Window 
System software-all while retaining the compatibility of DESQview. 

If you're as committed to DOS as we are, and feeling left out by 
the so-called industry leaders, take heart. There's no reason to leave 
DOS. If more productivity is what you need, we can provide it. 

Quarterdeck helps you get the most out of the hardware and 
software you own today. 

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219 

Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (353) (1) 284-4380 

• DESQview makes multitasking and \\ondo\\ong available to users of 286-class machines with similar memory efficiencies through QEMM-50/ 60 for IBMrn PS/@ 50 and 60 users and QRAM for other 286 users. 

©1992Quarterdeck Office Systems. Trademarks are property of their respective owners. 
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"Sure, I remember rrryfirst modem... 


"M)' first modem? It was a cbeap lbrill. And that imp ulsiveness 

recil(v cost me. Now I /mow belier. '!he DataPorl 14.4 Data/Fa.?c 

Modem g ives me ma/ value; even puts mone11in my pochet.'" 

Now I KnowBetter.'' 

THE NEW AT&TDATAPORTTM 
14.4/ FAX MODEM 

Introducing the powerful , robust V. 32bis DataPort 14.4/Fax 
Modem. It pays fo r itself by significantly reducing your long 
distance costs- <rnd features fax capabili ty, too' For IBM 
PC/AT/XT and Macintosh, it: 

• Sends/receives text, data, and images 
• Links PCs to PCs, fax machines, and mainframes 

anywhere in the world 
• Transfers data fi les; exchanges images with fax machines 
• Accesses E-mai l, bulletin boa rds, and information 

services 

THRILLING, AND PAYS FOR ITSELF 
It's all in the technique. The DataPorr 14.4/Fax Modem 

features AT&T's exclusive, new Optical pbone Line lnte1face 
(OLI), pat. pending; and V.42bis data compression and error 
correction. It excels in performance, especially on extremely 
weak "real world" lines! 

This fa ster transmission, with effective th roughput of up to 
57,600 bps, significantly reduces your long distance costs. And it 
improves your productivity-no more wa iting for your screen to 
refresh; no standing in line to send fa xes. 

YOU INHERITAT&T VALUE 
Designed by AT&T Bell Labs and AT&T Paradyne with 

bui lt-in reliability and the industry's widest compatibility- tested 
and proven. And only AT&T gives you a li fetime warranty and 
toll-free technical support fo r as long as you own your DataPort 
fam ily product' - ' ' 
READY TO GET SERIOUS? 

From just $415 suggested 
retail 1 5 models to meet your exact 
needs for price, speed, features, 
and functions: the DataPort 14.4/Fax Modem 
and DataPort 9.6/Fax Modem, in standalone and PC-internal 
ca re! models; and the DataPort 14.4 Modern standalone. 

Proud!y made by AT&TParac!yne in the U.S.A. 

For more information on the DataPort family or the name 
of the dealer nearest you-call us at 1 800 554-4996 ext. 96. 

SOLIDLY-BUILT, SOLIDLY-BACKED BYAT&T 

AT&T 

Circle 266 on Inquiry Card (RESELLERS: 267). 

© 1992 AT& TParadyne DalaPort isa1radernark of AT&T. All other nrocluc!s or services mentioned t1ere ruethel1ademarks. servicemarks, registered trademarks, or regislered service marksof !heir respective owners. Lifetime warranty is /imiWd andapplies to origmal purchaser only. 



STATE OF THE ART/Machine Translation 


HOW MT WORKS 

MT systems tackle translation in several ways­

each has its own benefits and trade-offs 

EDUARD HOVY 

Languages are complicated, and thi s 
makes translation a formidable chal­
lenge. Each language is unique, with 
elements th at make it colorful and 

spec ial. But that ' s prec ise ly what makes 
languages di ffi cult to translate, whether a 
human or a machine does the job. 

For example, the Dani people o f New 
Guinea have only two words to describe 
color: mili for dark cool and mo/a for light 
warm. How would you te ll a Dani store 
owner, "1 prefer the strawberry-red shirt 
over the pink one"? Fortunately , automat­
ed translation is feas ibl e, beca use so me 
applications (e.g. , tec hnica l documents) 
a re s trai ghtforwa rd . As MT (mac hin e 
translation) systems evolve, they will take 
on the challenge of general translation. 

MT systems become more complex as 
you move from the s implest direcl sys­
tems to transfer systems to the most com­
plex interlingua / systems. You can a lso 
categorize MT systems another way: those 
whose knowledge bases are built by hu­
mans and those that collect their rul es sta­
tistically. 

Direct-Translation Systems 
Software that translates languages by re­
placing source-language words with tar­
get-language words is called a direct-trans­
lation system. Such a translation system is 
appropri a te for application s where yo u 
translate text that has a limited vocabulary 
and a defined styl e. Direct MT systems 
contain correspondence lexicons, or li sts 
of typical patterns of words and phrases in 
a source language and the corresponding 
target-l anguage words and phrases. De­
pending on the size of the system ' s cor­
respondence lexicon and on how cleverly 
the replacement patterns are defin ed , the 

ILLUSTRATION: GREG RAGLAND © 1993 JANUARY 1993 • BYTE 167 
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PC-TranslatorTM 

Language Translation Software 

The best computer tool 
for translation. 

WHY? 

®l Easy to learn. Easy to use. 

®l Most EEC languages 
available. Now offering 12 
language pairs. 

®l Support for most popular 
wordprocessors with total 
format preservation. 

®l The easiest term definition 
in the industry! 

®l Dictionary's open design 
allows easy integration with 
existing term databases. 

®l Our design allows you to 
organize your terminology. 
Access I 0 single-word and 
I 0 phrase dictionaries per 
translation. 

®l Complete sentence by 
sentence translation method. 

®l Longest phrases in the 
industry, up to 2000 
characters each. 

®l Since 1984, the leader in 
PC based Machine 
Translation. 

®l Only $985.00 per language 
direction. 

Benefit from our experience, 
contact: 

Linguistic Products 
PO Box 8263 
The Woodlands, TX 77387 
USA 
Tel 713-298-2565 
Fax 713-298-1911 
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HOW MT WORKS 


SYNTACTIC STRUCTURE PRODUCED BY A PARSER 

sentence 
/ "-.. 

noun phrase verb phrase ..._ 
I I '­

proper noun verb adverb 
I I I 

Washington announced yesterday 

---- comple~ent 
compler;nentizer / sentence "-.. 

that noun phrase verb phrase 
/ "-.. / "-.. 

qua~tifier noun _';.erb......_ etc. 
1 

each home auxpiary have 
will 

Figure 1: Part of the syntactic structu re produced by the parserf(J1· the sample 
sentence. /11. the tree, a /111.on/eq/nodes are syntactic categories. 

resulting text is more or less readable in 
the target language. 

Let's say you want to translate the fo l­
. lowing sentence into German : Washing­

ton announced yesterday that each home 
will contain an MT system by the end r~{the 
decade. Assume that the system builder 
hasn't defined Washing/On, home, or MT 
system in the lex icon. When the MT sys­
tem translates thi s sentence, it places these 
words unaltered in to the target-language 
sentence. The lex icon produces the Ger­
man equivalent fo r the words and ph rases 
that have been de fined, substituting an­
kiindigte fo r announced , gestem fo r yes­
terday, and bis zu111 Ende des Jahrzehn.ts 
fo r by the end of the decade. Unt ranslated 
words are bracketed by the system. 

The result looks li ke thi s: / Washing/on / 
ankiindigte geslem dassjeder {home/ win / 
haben ein /MT system/ bis zu111 Ende des 
Jahrze/111ts. Although the result is horri ­
ble German, the sentence is understand­
able. Most German-speaking people would 
not have a problem rearranging the words 
and chang ing the infl ection to come up 
with a better version: Washington kiindigte 
gestern an, dass bis zum Ende des .lahr­
zehnts j eder Hausha /t e in M V -Syste111 
haben wiirde. 

Direct MT systems hand le substitu tion 
from English to German re lati ve ly well , 
but they have a problem handling other 
languages. For instance, Japanese requires 
the additi on of severa l pre pos ition-li ke 

Four MT Approaches 

• direct translations 

• sy ntac ti c transfer 
• stati stical 

• interlingual 

parti cles that indicate the ro le of each part 
of the sentence (e.g., subject, object, and 
cause). The Austra li an abori ginals com­
bine a ll the parts o f the ir sentences, in­
c luding separate marke rs fo r tense and 
number, to fo rm one long sentence-word . 

Another prob lem with direct MT sys­
tems is the need for massive lexicons of 
spec ific words and ph rases. As the sys­
te ms g row , th e lex icons become more 
cumbersome. It ' s redundant, fo r example, 
to s tore separate ent ries for announced, 
m1nounces , and announce. This problem 
plagued early direct MT systems, such as 
Georgetown Uni vers ity's system in the 
1950s and the fi rst versions of the Systran 
from Systran T ranslati on Systems (La Jol­
la, CA) in the 1960s. 

Us ua ll y , system builders try to fac tor 
out commonalities by creating a root fo rm 
and rules fo r vari ations, but then they must 
create add iti onal routines to handle the in­
flec ti on. Most direct MT systems include 
some analysis of word fo rm and structure. 
By do ing so, they take the firs t step to­
ward the more sophi sticated technology 
of transfer systems. 

Syntactic Transfer Systems 
Transfer systems use software to ana lyze 
the input sentence and then apply lingui s­
ti c and lex ical rul es, called tran.1fer rules, 
to map grammatical information from one 
language to another. The simplest trans­
fer rules specify only the syntactic structure 
of the sentence ( i.e., how it 's constructed 
of nouns, verbs, and other grammati ca l 
objects). To identify the structure o f the 
input sentence, transfer systems use soft­
ware called parsers. Although there are 
hundreds of different parsers and dozens of 
theories regarding sy ntax, most parsers 
would come up with the type of sentence 
analysis that you see in figure I . 

After creating a parsing tree, the system 
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uses its transfer rules to rewrite the tree 
so that it obeys the syntax of the target 
language . In fi gure I, thi s mapping is 
straightforward (it 's often more complex), 
and it produces the output that you see in 
figure 2. Once the target-language tree has 
been built, the system's sentence generator 
builds the sentence, making sure the words 
are the appropriate tense and number. 

It 's difficult to delineate where direct 
MT systems end and where transfer sys­
tems begin . Systran , one of the most suc­
cessful systems produced, began as a direct 
system and evolved into a syntactic trans­
fer system. Most commercial systems and 
many prototype systems use transfer MT 
of varying depths of analysis (e.g., IBM 
Japan's Shalt [Japanese and Engli sh] and 
Mitsubishi 's Meltran [Japanese and En­
gli sh]) . 

Shallow Semantic Transfer 
Although syntactic transfer works well in 
simple cases, you usually need deeper anal­
ysis for better translation . Sh allow se ­
mantic transfer systems analyze sentences 
for thei r meaning. 

Researchers in computational lingui s­
tics and Al are adept at building software 
representations call ed shallow semantic 
Fames, which capture the main aspects of 
the sentence's meaning without going into 
too much detail. By using representation 
terms that are ti ed closely to the words of 
the source and target languages, system 
builders construct lexicons of shallow se­
mantic frames. 

In the example, after semantic analysis of 
the English sentence is complete, the sys­
tem applies its transfer rules to rewrite the 
resulting frame into one sui tab le for Ger­
man. The rules specify appropriate substi­
tutions, operating on frame items instead of 
grammatical classes. Even though the re­
sulting German-oriented frame looks sim ­
ilar to the Engli sh one, in general , shallow 
semantic frames differ between languages. 

System developers also build programs 
called analyzers, which identify the ap­
propri ate representat ion terms for each 
word or phrase and assemble the terms 
into a coherent structure. The analy zer of­
ten co ntains a parser, and sometimes it 
uses the parser as a front end . 

Nex t the system must generate the nat­
ural language from the computer's internal 
data. Semantics require more generator 
sophi stication : The generator has to find 
appropriate target-language words for the 
semantic frames it encounters. 

In simple systems, each frame has just 
one lex ical item, but in more complex sys­
tems, a semantic primitive may be linked 
to several alternative lexical items. For ex ­
ample, announce-act may be expressed 
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SYNTACTIC STRUCTURE PRODUCED BY TRANSFER RULES 

sentence 
__.,,...- ............ 


noun phrase ,,. verb phrase 

I / I ""' 
proper noun verb adverb particle
I I . 1 I 

Washington ki.indigte gestern an 

---- comple.:nent 
comple~entizer __.,,...- sentence -.......... 

dass noun phrase verb phrase 
/ .......... / ""' quantifier noun etc. verb 
I I I ' 

jeder Haushalt haben wi.irde 

Figure 2: Part of the syntactic structure produced by the tramfer ru/esfrom the tree 
in .figure I. Notice the move111en1 (~f the embedded verb to the end of the sentence. 
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DEPTH OF ANALYSIS OF MT APPROACHES 

~------v Interlingual (deep semantics) 

Shallow semantic transfer 

Syntactic transfer 

L--------------------- ------v Direct 

0 D 
Source text Target text 

Figure 3: The approach taken in an MT system is correlated with the amount of 
analysis pe1for111ed 011 the inpur sentences before they are translared. Direcr systems 
perform lirrle analysis, while interlingual systems construct complex internal 
represenrarions of the meaning of the inpur. 

willy-nilly. Each term must be chosen with 
care, because it limits what other terms 
can be used. A wrong choice ca n mean 
that an aspect of the sentence can't be rep­
resented. In this case, the sentence would 
have to be anal yzed again . 

Consider the c lause "each home will 
have an MT system." In what sense will 
each home have an MT system-the way 
one has an arm, a child , an idea, or a car? 
Languages such as Hungaiian, which make 
more deli cate distinctions than English 
and have different words for these senses 
of have, need more precise information. 

In a simplified shallow semantic nota­
tion, the se ntence of the ea rli e r sampl e 
would be as fo llows: 

announce-act 
actor: Washington 
act-time: yesterday 
announcement: possess-state 

actor: home 
quant-deteni1inati on: every 

object: MT system 
quant-determinati on: single 

state-time: decade 
meas-determinati on: end 

Noti ce how the verb have in the sam­
ple se ntence is represented as possess­
state. The semantic lex icon entry for have 
contains a pointer to several possible mean­
ings, including possess-stare, think-act 
(i.e., the act of having an idea), and parent­
state (i.e. , the act of having a child). Each 
of these meanings is a frame with empty 
slots labeled actor, object, and time. 

Each slot contains infmmation that spec­
ifies the kinds of frames that can fill the 
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slot. For example, the objecr of a possess­
stare must be a nonhuman physical object. 
Thus, nei ther an idea, which is defined as 
a nonphysical object, nor a child, which 
is a human, can be objects of possess-state. 
Conversely, the verb have must be repre­
sented as possess-srare when it is applied 
to a physical object. Although the matter is 
not as simple as I have described it here 
(see the text box "The Five Layers of Am­
biguity" on page 174), most analysis pro­
grams work along these lines. 

As analysis of the source language goes 
deeper, it becomes more semantic, but gen­
eration back to the surface becomes more 
difficult. Fortunately, at least one function 
becomes easier for the system to perform: 
The amount o f transfer required by the 
transfer rules decreases-the end point of 
analysis approximates the starting point 
of generation. Thi s diminishing distance 
is illustrated in fi gure 3, which shows an 
arrangement of MT approaches along a 
gradient of increasing depth of analysis. 
More and more, the internal representa­
tions approach the ultimate goal: deep se­
mantics, or language neutrality. 

Interlingual Systems 
Interlingual systems ai·e software programs 
that translate text using a central data-rep­
resentation notation called an interlingua. 
These sys tems have been experimental 
prototypes, usually written in Li sp and run 
on workstations. The East Asian consor­
tium CICC (Center of the International 
Cooperation for Computerization) has been 
building an interlingual system since 1987, 
working with groups in Japan, China, Thai­
land, Malaysia, and Indonesia. 

In the U .S. , recently developed inter­
lingual systems include KBMT at Car­
negie Mellon University (Pittsburgh, PA), 
Ultra at New Mexico State University (Las 
Cruces, NM), and Pangloss, which is being 
jointly developed by the aforementioned 
universities and the University of Southern 
California 's Information Sciences Insti­
tute (M arina Del Rey , CA) . CICC and 
Pangloss systems run on multiple chained 
workstations. Systems like these should 
be available on personal computers by the 
end of this decade. 

Constructing a set of transfer rules is 
tedious , but constructing an interlingua 
powerful enough to represent all the in­
formation every language may require, 
with the appropriate analysis and genera­
tion rules, is much more difficult. Con­
sider the sample sentence again. Humans 
immedi ately realize that the word Wash­
ingron is shorthand for "an announcer for 
the U.S. government" (thi s type of short­
hand is called m.etonymy) . A deep seman­
tic representation must explicit ly reflect 
this fact, because some languages may use 
different verbs for announce, depending 
on whether the announcer is a person or 
an official notice or bulletin. 

lnterlinguas must handle many phenom­
ena similar to metonymy. In the example, 
the past ten se reflected in the word an­
nounced means that the announcement 
took place before the author wrote the text. 
In general, in an interlingua, what is ex­
pressed by verb tense in English becomes 
a complex theory of temporal relationships 
in vo lving the event, the text production , 
and the perspective the author takes on the 
event. Similarly, the meanings of words 
such as this, that, all, every, the, and a be­
come a theory of how definite, unique, and 
near the object is to the author. 

The meanin gs of these microtheori es 
must be worked out and represented, and 
the values for the meanings must be asso­
ciated with the words of the lai1guages that 
express them. Although no analyzer has 
yet incorporated many microtheories of 
phenomena, most semantic analyzers con­
tain rudimentary versions of them for com­
mon phenomena (e.g., time and focus) . 

The same increased complexity carries 
over to the generator. Given the semantic 
nature of an interlingual representation, a 
sufficiently powerful generator can usu­
ally produce several paraphrases of the in­
put sentence. 

Interlingual vs. Transfer 
A debate is raging over which is the better 
approach-interlingual systems or trans­
fer systems. Interlingual systems are criti­
cized because they require more detailed 
analysis than is necessai-y for any language 
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The Five Layers ofAmbiguity 


C
omputers stand up well to a grand 
master when it comes to the log­
ic of chess, but they can' t match 
the skills of a 7-year-o ld when it 

comes to language. 
The reason for the g lacial pace of 

progress in MT (machine translation) 
over the past four decades can be found 
in one fac tor: the intractable ambi gui ­
ties of natural language. An MT sys­
tem must peel away at least fi ve lay­
ers of ambiguity before it is able to map 
sentences fro m one language to ano~h­
er with any degree of accuracy (see 
fi gure A). If you understand how MT 
copes with these diffioul ties, you will 
have a clear idea of just how these sys­
tems work and why they do not work 
better. 

Step Inside the Beasty 
Step inside an MT system and see how 
it handl es the fo llow ing simple sen­
tence: The heavy-duty truck turned into 
a driveway. As yo u fo ll ow thi s sen­
tence through the system, notice how 
nearly every other word poses a chal­
lenge-and an opportunity for error. 

When the sy~tem looks in the dic­
tionary for the word truck, it immedi ­
ate ly encounters ambiguity: The word 
is encoded in the di ctionary as both a 
noun and a verb. The system's diotio­
nary can te ll you only that truck can 
take the form of two parts of speech. 
It can't te ll you which form it takes in 
thi s sentence. 

To make that determination, you must 
move further into the system and view 
the word in the context of the sentence. 
At thi s point, the system still has no 
idea what the sentence means and sees 
it only as a syntactic string containing 
elements that have more than one in­
terpretation. 

To operate at the sentence level of 
the syntactic stage, you must have some 
kind of grammar- typically stored as a 
set of rules . One of these rules will de­
termine th at, in the g iven sentence, 
without violating gra mmati cal rules, 
truck cannot be anything but a noun . 
So far, so good-although it is not al-

BERNARD E . SCOTT 

ways go ing to be that easy. 
Now that you know th a~ heavy-duty 

truck is a noun phrase, a second layer of 
ambi guity comes to li ght. The system 
still sees your noun phrase purely syn­
tac:;tica ll y, as the string Adj N I N2. It 
has no idea, for example, whether the 
adjeoti ve heavy modi fies dwy or truck. 
The system has to resolve ~hi s ambi­
gui ty if it 's to get the agreement right. 
Therefore, you have to go beyond syn­
tax into lexica l semantics. 

The Next Stage 
At thi s deeper stage, more inte lligent 
ru les come into play and use the se­
mantic properties tha were retri eved 
fo r the words earlier in your sentence 
during Lhe di cti onary lookup stage. 
These semantic-property codes are de­
signed to resolve ambiguities such as 
that posed by heavy-duty truck. Now 
you're going to run into some rough 
going. 

The maj ority of low-end MT sys­
tems don' t get into semantics-or they 
do so only in tri vial ways . These sys­
tems generally are weak, but even high­
end systems will have trouble tryi ng to 
fi gure out which noun heavy modifies. 
The iss ues are subtl e. At thi s point, 
most developers wi II resort to bru te 
foroe by storing the phrase as a uni t in 
the dictionary. 

S lightly more trac table examples of 
thi s kind of ambiguity would be old 
pe,ople and children and smart girls 
and boys. If a smart rule uses a test for 
semantic symmetry (or lack ~ hereof) 
among the noun pairs, it could figure 
out that the adjecti ve old modi fies only 
people and that smart modifies both 
boys and girls. Clearl y, getting a ma­
chine to cope with thi s challenge isn' t 
easy. 

Processing at the lex ical seman tic 
stage introduces its own kind of con­
fu sion-the third layer-having to do 
with multiple meanings of words. For 
exami;>le, the verb turn into has at least 
two lex ical meanings: One is the sense 
of motion, and the other is the sense of 
becoming. To deoide which meaning 

applies in your sentence, you have to 
move to sentence-level semantics, where 
the verb tum into can be examined in 
its semanti c context. 

A semanti c rule associated with the 
words tum into would know that the 
meaning of this verb is go ing to be a 
function of the verb 's direct object. So, 
in this sentence, the rule has to test only 
the semanti c-property code for dri ve­
way to determine the verb 's meaning: If 
driveway were g iven a semantic-prop­
e rty code s ignify ing a path , the rule 
would know to select the verb ' s mo­
tional ,sense. Such a rule would work 
with C indere ll a, too , if her carri age 
turned in to a dri veway rathe r th an a 
pumpkin. 

Going for the Gold 
A fo wrth layer of d iffic ulty has to do 
with ambiguities introduced at the sen­
tence level of the semantic stage. Un­
fortunately (or fo rtunately) , the sam­
ple sentence doesn' t ill ustrate this kind 
of complex ity. But to get the idea, con­
sider the meaning of the prepos iti on 
fo r in the fo ll owing sentences: Check 
the newspapers fo r errors. Check the 
newspapers for dates . 

n the first sentence, the preposition 
for signifies.for the presence of; and in 
the second sentence, it means fo r in ­
fo rmation about. As used in thi s ex­
ample, in a language li ke Vietnamese, 
the preposition.for would be expressed 
diffe rent ly in each case. 

Thus, the system has to dete rmine 
which case applies if it's to translate 
the meaning con-ectly. You can see that 
the meanings of the word for are a func­
~i on of the sentence as a whole; you 
won' tfind them in any dictionary. Also, 
notice how the sentence as a whole afc 
fec ts the meaning of the verb check. In 
the fi rst sentence, check means to ex­
amine. In the second, check means to 
consult. 

A fifth layer of ambi guity concerns 
more techni cal issues, such as ellipses 
and anaphora (e.g., antecedents of pro­
nouns). T his leve l of translation so­
phisti cati on call s fo r process ing at a 
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A STRATIFIED VIEW OF LANGUAGE AND AMBIGUITY 


"The nurses keep clean sheets and blankets in them." 

nurres
Lexical 
syntactic 
level: I Noun or Verb I 
Ambiguity t 
Sentential 
syntactic 
level: 

The + nurses 
(Determiner) i 

clean 
(Adjective) 

sheets 
(Noun) 

and 
(Conjunction) 

t 

blankets 
(Noun) 

Ambiguity Noun (plural) (clean sheets) clean sheets 
or and or and 

Verb (plural) blankets clean blankets 

t 
Noun (plural) 

Lexical keep
semantic 
level: 

(Verb) 

to store 
I clean cloth and cloth I 

{sheets) (blankets) 
Ambiguity 

I or 
to retain I +

clean sheets and clean blankets 
I 

Sentential 
semantic 
level: 
Ambiguity 

•keep + in = 
(Preposition) 

to store 

j 
them 

(Pronoun) 

animate I 
inan~~ate 

Extra­ ~ sentential 
level: The room has two cabinets. The nu rses keep ... 

Figure A: MT systems are composed ofone or more levels ofparsing 
sophistication (going from syntactic to semantic). A simulated, advanced, 
multilevel system such as this one might determine the meaning ofeach word 
or phrase in the sentence (i.e., parse the sentence) by posing and/or resolving 
questions, eliminating ambiguity as the words or phrases move through the 
various levels in the system. 

di scourse level- something few sys­
tems can do. 

But don' t worry. MT systems are 
steadil y becoming more robust. The 
key is semantics. As the semantics of 
these systems improve, so will the pow­
er of the systems to dispel ambigui ty 
and, in the final analysis, to translate. 

Bernard E. Scott is the head ofhis own 
consulting agency, Parse Internation­
al (Ledgewood, NJ). Previously, he 
founded Logos (Dedham, MA) and was 
the principal architect ofthe logos MT 
system. You can reach him on B!X c/o 
"editors." 

pair. Why bother resolving the "Washing­
ton" metonymy when English, German, 
and French all say it the same way? De­
pending on the flexibility of the interlingua 
itse lf, however, thi s complain t is not al­
ways valid. In most systems, the analyzer 
is free to fi ll in less detail , and as long as 
the generator doesn ' t fa il, the translation 
proceeds sati sfactorily. 

A major advantage that interlingual sys­
tems have over transfer systems lies in the 
number of ru les used. A three- language 
transfer system, for example, requires trans­
fer rules between languages A and B, A 
and C, and B and C in both directions ­
six sets of rules altogether. Adding anoth­
er language involves creating ru les to and 
from the new language to each of the first 
three languages, bringing the tota l to 12 
sets of ru les. In general, fo r n languages, 
you need n x (n- l ) sets of rules. That num­
ber can grow prohibiti vely large, because 
modern commercial MT systems have lex­
icons of over 150,000 words and gram­
mars of several hundred ru les. 

Interlingual systems deal with th is chal­
lenge by creating one representati on mid­
way between all the languages . Analyz­
ers and generators have to work harder to 
reach thi s interlingual representation, but 
less human effort is required to construct 
the transfer ru les. 

Adding a new language to an interl in­
gual system in volves just two sets of ru les: 
the analyzer's ru les fo r going from sen­
.tences in the new language to interli ngual 
representati ons and the generator's rules 
for going from interlingual representations 
to sentences in the new language. Because 
of the language neut ra li ty of the interlin­
gua, the analyzer does not requi re infor­
mation about what the target language will 
be, nor does the generator have to have 
info rmati on about what the source lan­
guage was. 

Statistical Systems 
Whether the MT system is interlingual or 
transfer, it requires large lex icons and rule 
sets to ensure that it will be robust when 
handling new text. In direct MT, you can 
encode information in dictiomuies, phrases, 
and words; in transfer systems, you can 
place the data in grammars, lex icons, and 
transfer ru les; in interlingual systems, you 
can locate the information in representation 
ontologies and lex icons. 

The work required to create these re­
sources by hand is daunting. As a result, in 
the past few years, there has been a resur­
gence of attempts to acquire the requi site 
information automatically. 

What makes statistical systems different 
isn' t so much how they perform translation 
but how their correspondence lexicons are 
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constructed-automati call y, not by hu­
mans. For a computer to create a corre­
spondence lex icon, there must be two du­
plicate sets of a large amount of text-one 
set in each language. One such body of par­
allel text is the parli amentary record of the 
Canadian government. It contains several 
years' worth of representatives' debates in 
both Engli sh and French. Approximately 3 
million sentences of thi s text are on-line. 

Given such a mass of in formation, you 
can build programs to line up, as accu­
rately as possible, each wo rd in each sen­
tence with its foreign counterpart. Recent 
alignment algorithms achieve over 90 per­
cent accuracy. The result of such an align­
ment can be thought of as a bilingual cor­
respondence lexicon of words and phrases . 

Once the alignment algorithm has con­
structed the correspondence lex icon for 
the system, translation is effected by di ­
rect substitution, foll owed by a process of 
reordering the words to achieve good gram­
mar. The reordering is performed using 
stati sti ca ll y deri ved rules regarding the 
probable order of words in given contexts. 

Breeding Hybrids for Strength 
The various approaches to MT theory have 
crystalli zed into a smooth continuum from 
direct systems to interlingual systems. The 
strengths and shortcomings of each ap­
proach are well understood. It 's unlikely 
that new developments will uncover a mag­
ic formula that will make MT easy. 

Recent deve lopments in the Candide 
system from IBM (Hawthorne, NY) show 
that it 's poss ible to create hybrid stati sti ­
cally based transfer systems. In such hybrid 
systems, the correspondence lexicon con­
tains not only words and phrases but sy n­
tactic terms that represent time, number, 
and part of speech. 

Statistically based systems require sev­
eral mainframes to build and store their 
correspondence lexicons. They also need 
millions of sentences of parallel tex t con­
taining the words to be translated. Gi ven 
their capabilities and resources, however, 
hybrid systems are one way to minimi ze 
the human eff011 required in lexicon, gram­
mar, and rule constructi on. 

In the future, all major MT systems will 
be hybrids of one kind or another. Stati s­
tical lex icons and rule acquisition will pro­
vide the raw materi al that will be incor­
porated into MT systems, using increasingly 
powerful interlingual theories of meaning, 
pragmatics, and style. • 

Eduard Hovy is a project leader at the In­
f ormation Sciences Institute of the Uni­
versity of Southern Ca l(f"or 11 ia. You ca11 
reach him on BIX c/o "editors" or on the 
Internet at ho vy@isi.edu. 

mailto:hovy@isi.edu
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cards and networkingsoftware , An Apple Macintosh, on the other hand,knows when you've added a hard drive, Installing a CD-ROM 
drive or scanner is a matter of pluggingin acableand clicking acouple of buttons, Even installing a network requiresnothing more 
than plugging one Mac into anothei: It's just onemoreexample of how aMacintosh works in asimple, logical way. So youcan, too, 
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STATE OF THE ART/Machine Translation 


BABELWARE 

FOR THE DESKTOP 


Personal computer and workstation translation software 
offers you the most affordable access to MT 

L. CHRIS MILLER 

Now that personal computers and 
workstations are powerful enough 
to run MT (machine translation) 
software, many MT products are 

becoming available for the desktop. Some 
applications have migrated from the main­
frame; others are new and are designed 
for desktop use. 

MT software for personal computers 
translates language sentence by sentence, 
using AI or linguistic rules to deal with 
syntax and grammar. Sets of rules or al­
gorithms enable verb conjugation, syntax 
adjustment, gender and number agreement, 
and word reordering. 

MT software will process your docu­
ment in either a batch mode or an interac­
tive mode. The interactive mode might ask 
you to choose among multiple translations 
of a word or allow you to choose from a 
list of synonyms, or it may translate one 
sentence at a time and pause to let you 
postedit the output on-line (see screen 1). 

Retail prices for these packages range 
from $79 to $1200. The languages that are 
available include Arabic, Danish, Dutch, 
Finnish, French, German, Greek, Italian, 
Japanese, Korean, Russian, Spanish, and 
Swedish. Translation software for Por­
tuguese, Chinese, and Norwegian is being 
developed. The software is generally sold 
in language pairs (e.g., Spanish to English 
or English to Spanish). The Language As­
sistant Series 5.0 from MicroTac Software 
(San Diego, CA) and GTS-Basic 1.0 and 
GTS-Professional 3.0 from Globalink (Fair­
fax, VA) are sold in bidirectional units 
(e.g., Spanish to English and English to 
Spanish). 

Toltran (Barrington, IL) uses a patented 
modular-language-translation concept for 
its Professional Translation System 2.0. 

continued 
ILLUSTRATION: GREG RAGLAND © 1993 JANUARY 1993 •BYTE 177 



BABELWARE FOR THE DESKTOP 


Screen 1: This sample of a11 011-line translation using Micro Tac Sr~ftware 's Spanish 
Assistant shows the original Spanish se11tence in the upper left box and the E11glish 
tra11slation in the upper right box. 

Screen 2: The dictionary coding.for the verb tener (which is Spanish .for to have) 
includes the part ofspeech (verb); the mo1phological rule code (38) , which 
determines conjugated forms of the verb; and the translations of the verb. Rules for 
advanced paItem matching (e.g., noun + time) are encoded to enable the computer 
to correctly translate the verb i11 various phrases. 

MT Possibilities for Your Desktop 
All MT products for personal computers 
allow you to send ASCII text files to be 
read and translated. Some systems link di­
rectly to your word processing programs 
via a menu to simplify the conversion of 
text to and from ASCII files . A few sys­
tems can process WordPerfect and other 
leading word processor files. And several 
companies offer products that retain the 
formatting codes of the original document. 
This is an important timesaving feature , 
because attributes such as boldfaced type, 
underlining, and chart and table formats 
are restored in the output. 

The quality of your output is dependent 
on the dictionaries (sometimes called lex­
icons) that are included in the software. A 
core, or general , si ng le-word dictionary 
(i .e., one with 20,000 to 80,000 canonical 
terms) is standard. Most programs also in­
clude a multiple-word dictionary that stores 
phrases and idiomatic expressions. 

A Different Kind of Dictionary 

MT dictionaries provide grammatical in­

formation regarding the use of words and 

phrases . The computer uses the informa­

tion to enact the rules or algorithms nec­

essary to conve11 the text in the source lan­

guage into inte lligible output in the target 

language (see screen 2). Subject-specific 

dictionaries are available for technical ar­

eas, such as finance or law. 


If you regularly trans late documents 
from more than one technical area, you'll 
find it useful to have a feature in your sys­
tem that a llows you to stack dictionaries. 
This enables you to define the search order 
according to the text you are translating. 
PC-Translator by Linguistic Products (The 
Woodlands, TX) allows you to stack up 
to 10 single-word dictionaries and IO phrase 
dictionaries. 

Creating your own dictionary or cus­
tomizing the one included in your software 

In this approach, a language is sold as e i­
ther a source-language module or a target­
language module. Any source-language 
module can be translated into any target­
language module. 

MT software for personal computers 
typically runs under MS-DOS and requires 
640 KB of RAM and from 1.5 to 15 MB of 
space on your hard disk. You must have a 
VGA card and a VGA monitor to trans­
late languages with graphical characters 
(e.g., Russ ian and Japanese) . For exam­
ple, EJ Bilingual (Torrance, CA) requires 
one expansion slot for the KanjiBoard in­
cluded with EZ JapaneseW1iter 1.09. 

Mac owners have limited options. The 
Translator 2.0 by Catena (Tokyo, Japan) 
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runs on a Mac using a Japanese operating 
system called KanjiTalk. Unfortunately, 
the only way to run many MT software 
packages on a Mac is by using a DOS en­
vironment emulator, such as Insignia So­
lutions' (Mountain View, CA) SoftPC. 
Under these conditions, the software will 
run much slower than in a true DOS envi­
ronment. 

The translation speed varies from 10,000 
to 30,000 words per hour on a 16-MHz 
386 computer. The smaller programs can 
eas ily be placed in RAM to increase the 
speed. The translation process may be­
come faster if the software is temporarily 
storing previously found words in a buffer 
or in RAM. 

Key Features of Desktop MT 
• 	 available for PC, Mac, and Unix 

platforms 
• 	 applications have migrated from 

mainframes 
• 	 works in batch mode or 

interactive mode 
• 	 provides good dictionaries 

Future Enhancements 
• 	 more vaii ety of products 
• 	 more sophisti cated 

technology 
• 	 additional language pairs 
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AUTOMATIC POSTSCRIPT AND PC L 
LANGUAGE SENSING AND SWITCHING. 

We want to make your life easier. To 
do it, we've added autosensing and 
switching to our latest release of 
PacificPage PE/XL for the LaserJet® IIP, IIP 
Plus, III, IIID, and IIIP. What it does is 
eliminate the inconvenience associated 
with manual switching between 
Postscript and PCL languages. It's 
especially useful to users of networked 
LaserJet printers or individuals who send 
both Postscript and PCL files to their 
printer. No special software, drivers, PC 
boards or special cables are required. 

PacificPage PE/XL is easy to use, but 
it's also fast. The accelerator board utilizes 
an Intel i960 processor for output 
up to 8 times faster than any other 
cartridge. And our new automatic inter­
face switching feature allows users to 
simultaneously use all interface ports. 

PacificPage PE/XL includes 35 fully 
scalable typestyles and is compatible with 
all Windows and DOS software programs 
that support Postscript. All you need to do 
is slip the cartridge and accelerator board 
into the printer, select the standard 
Postscript driver, and you're ready to print! 

Pacific Data Products offers a full 
lifetime warranty, free technical support, 
convenient upgrade programs, and of 
course, our 60 day money-back 
guarantee of satisfaction. 

Getting all the benefits of Postscript 
on your LaserJet has never been easier. 

For more information, call us at 
(619) 625-3583 or fax (619) 552-0889. 
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MURIEL VASCONCELLOS 

Y
ou need to keep several points in 
mind when deciding if MT is 
right for you. First, you must de­
termine if you have an applica­

tion for which MT is appropriate. It' s 
important to pick yoar application and 
then decide on your system rather than 
vice versa. 

Costs soar when the input isn ' t in 
machine-readable form, and an OCR 
(optical character recognition) device, 
while helpful, isn ' t a panacea. If your 
documents aren't in electronic form, 
you may want to think twice about us­
ing MT. In addition, there should be a 
large volume of material (e.g., 100,000 
words per month) to be translated, with 
the expectation that more will be com­
ing from the same source. In the be­
ginning, there should be only one do­
main (i.e., subject matter) ; you can 
branch out later as you become more 
familiar with all the ins and outs. 

Your decision to use MT will hinge, 
in large part, on the format, volume, 
and linguistic characteristics of the 
source-language text. The text should 
contain no ambiguities. 

Hardware and Human Factors 
You need a hardware platform that an 
MT system will run on. In a multiuser 
setting, you must be sure that there is 

is essential with any MT product for per­
sonal computers, because it lets you add 
your own terminology to the program. PC­
Translator simplifies the creation of your 
own dictionaries by importing lists of terms 
in ASCII format directly into the software. 
In addition, MT software generates lists 
of words not found in a given text to help 
you customize your software. You decide 
which words and phrases to add to the dic­
tionaries. The ability to add, delete, or 
modify dictionary entries dramatically im­
proves the quality of a translation and re­
duces the time spent postediting an out­
put. You'll find that it can take from two to 
four weeks to customize a system. 

All these systems ask you to insert the 
part of speech of the word you are adding 
and to provide its translation. With exten­
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good word processing support and that 
all the users have strong word process­
ing skills. Multitasking workstations 
designed for translators are helpful. 

Be sure to recruit people who have a 
positive attitude about using MT. This 
is especially important during the first 
few months while you are getting your 
system up and running. This stage in­
volves customizing the dictionaries and 
gaining proficiency in postediting. 

Your choice of a system will depend 
on the characteristics of your applica­
tion, so it's important to identify crite­
ria that are specific to your needs. And 
don't be tempted to buy software just 
because it 's inexpensive. As with a 
house pet, the ~rice you pay up front 
is a drop in the bucket compared to the 
cost of the care and feeding for the rest 
of your mutual lives. For example, a 
less expensive system might cost more 
in terms of support personnel and cus­
tomer support (some MT companies 
charge you for it). Also, if your time 
frame for translations is tight and if 
your budget for human intervention is 
limited, it ' s crucial that you test the 
system's performance on randomly se­
lected texts. 

Despite decades of scie tific study, 
the evaluation of translations is an un­
certain exercise. The definition of an 

error will vary, depending on the pur­
pose of the translation and the values of 
the end users. Errors in raw output ane 
important mainly to the analyst, who 
knows the inner workings of MT sys­
tems and can classify the error types 
according to their causes. Such an anal­
ysis can tell something about the sys­
tem' s potential and the effort that will 
be required to fix and to maintain it. 
You should make sure that you com­
pare outputs from different systems 
produced under the same conditions. 

The value of a system depends on 
its potential to grow and to improve its 
performance, as well as how easy it is 
to use and to maintain. It ' s important to 
know the language combinations that 
have been developed for the system, 
the size of the dictionaries or knowl­
edge bases, the ease with which you 
can add to the dictionaries, and the pos­
sibilities ot extending the system to in­
clude the domain that you are inter­
ested in. 

Muriel Vasconcellos is president ofthe 
Association for Machine Translation 
in the Americas and is a Washington, 
D. C.-based consultant in translation 
and machine translation. l:'ou can reach 
her on BIX do "editors" or on Compu­
Serve at 71024, I 23. 

sive dictionary coding, the system can deal 
with ambiguities that arise from the use 
of words that can take the form of multiple 
parts of speech. For example, the program 
will recognize the different translations of 
a homograph (i .e., a word that is spelled 
like another but has a different meaning 
or pronunciation) used as a verb and as a 
noun in the same sentence (e.g., "The can 
can explode"). Because Globalink's GTS­
Professional can classify can as both a 
verb and a noun, it's better able to translate 
the sentence than a product that requires 
less dictionary coding. · 

Workstation-Based MT Products 
MT workstation products are designed to 
handle heavy volume-when you have to 
translate 2000 or more pages of text per 

year. Translation speeds range from 20,000 
to 1 million words per hour. 

A workstation MT system is a large in­
vestment. Software prices start at $10,000. 
A system can cost several hundred thou­
sand dollars, and pricing structures are as 
diverse as the possible configurations. 

Socatra (Quebec, Canada) spent over 
12 years preparing its XLT computer-as­
sisted translation system for the commer­
cial market. Access to XLT is uniquely 
controlled by the company. Socatra rents 
software for a specific number of words. 
After you pay an initial subscription, So­
catra provides you with the software and an 
access card, which resembles a credit card. 
The card contains a microprocessor that 
counts the words translated and acts as a 
security device. You can obtain an XLT 



NowWe'd LikeTo Give\Ou 

AQuote On Price. 


The "industry's best keyboard" is now for sale. 
If you're putting together systems or need keyboards 
customized for your OEM operation, we make the 
best, in 35 languages. Call (33) 38 83 4308 in Europe, 
or 1-800-777-4886 in the U.S.A. Our quotes will 
impress you as much as those above. 

Lexmark International, Inc., a former division 
of IBM~ is an independent, worldwide company that 

Circle 197 on Inquiry Card (RESELLERS: 198). 

develops, manufactures, and markets IBM personal 
printers, IBM typewriters, related supplies and 
keyboards. 

.T . .., 
I I I I 
I I L..J . , ­- ,-,
- 11 - . ' 

l ~1dtil~ 1 1 1l 
ElllTOl<S ' 
CHOICE 

FC!bruary 25, I 992 
l eimnrk Enh1111c c d 
10 I Key Keyboard LEXM+\RK.. 

Fax (33) 38 83 4048 inEurope, (606)232-7241 in U.S.A. IBM isaregisteredtrademark ol lntomalional Business Maclrines Corporati on in theUnitedStates and/or other countries. and nsedumler license. PC MagazineEdilors' Choice logo, 

© t985Zill Communications Company. PC Magazine and PC Magazine Editors' Choice are reg istered trademarks ot Zill Communications Company. Quotes above repr inted with the permission ol Personal Computing, March 1989: 


Whiclr Computer?, July t989: PC Magazine, January 17, 1980:and PC World, "The Hardware She ll ", Michael Gondwi n, February, 1988. Lexmark isatrademark ot Lexmark International, Inc.© Lexmark lnlemational, 1992. 
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Shown here is a sampling of MT so./fware packages and the language pairs that are available or are in development. 
Source languages (lefi) can be translated into all the target languages (right) in the same row. (•=available; 
o =in development.) 

Source languages 

Company Product A C Da Du E Fr Ge Gr J K P R Sp Sw 

Globalink GTS-Basic/GTS-Professional 
0 

Intergraph DP/Translator 

Linguistic Products PC-Translator 

Logos Logos 

MicroTac Software Language Assistant Series 

Siemens Nixdorf Metal 

Smart Communications Smart Translators 

Socatra XLT 

Systran Translation Systems Systran 

Toltran 

Tovna Machines 

Professional Translation System 

Tovna MTS 

0 

• 

• 

• • 

• 0 

• 

0 

0 

0 • • 

• 0 

Source and target languages key 
A= Arabic Da = Danish E =English 
C = Chinese Du = Dutch Fi :::; Finnish 

card for word amo unts that ran ge fro m 
100,000 to I milli on. 

Tov na Machines (Was hin g to n, DC) 
g ives you a perpetu al li cense for Tovna 
MTS l.O. Other MT workstati on compa­
nies offer host, site , or floatin g li censes . 
You can obtain Systran from Systran Trans­
lation Systems (La Jolla, CA) with month­
ly or yearly leases. 

MT workstation products support vari­
ous operatin g e nvironme nts, inc luding 
Uni x, Xeni x, and MYS (Multipl e Virtual 
Storage) . Sm a rt Tran s lators by Smart 
Communications ( New York) runs under 
Windows 3. l. The OEM Persona l/3 70/ 
Adapter/ A (P/370), whi ch was scheduled 
to ship in December, will make it possible 
fo r Systran to run on stand-alone PS/2s. 
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Fr = French Gr = Greek J = Japanese 
Ge= German I = Italian K ::: Korean 

And Multilingual Document Translati on 
Software 7 .0 from Logos ( Mt. Arlington, 
NJ) supports MS-DOS and Mac users via 
LANs or WANs (wide-area networks). 

The assortment of language pairs for MT 
workstation products is impressive (see the 
table). Systran offers 27 language pairs and 
20 technica l glossaries. Most operational 
language pairs have about I 00,000 entri es 
in their dicti onary. A Russian-to-Engli sh 
dicti onary typically conta ins 500,000 en­
tries. With Sm art Trans lators, you ca n 
choose between Castilian Spanish and Latin 
Ame ri can Spani sh or between European 
French and Canadi an French. Many sys­
tems offer non-Eng li sh language pairs. 

MT workstation products are generally 
well integrated into the doc ument-produc-

N = Norwegian R = Russian Sw =Swedish 
P = Portu guese Sp= Spanish 

tion process. Converters preserve the fo r­
matting codes from many software pack­
ages. Uni x-based converters can preserve 
codes fo r lnterleaf and FrameMaker, and 
DOS-based converters preserve codes fo r 
WordPerfect, Word, and Ventura Publisher. 

DP/Translator by Intergraph (Huntsville, 
AL), fo r exam ple, supports ASCII , tagged 
ASCII , SGML (Standardi zed Generalized 
Markup Language), Microsoft Word RTF 
(Rich Text Format), QuarkXPress tagged, 
Frame Maker MIF (M aker Inte rc hange 
Format) , and Troff (Uni x-based text fo r­
mat). Formatting codes for such things as 
headings, fo otnotes, and columns remain 
intact in the translated output. Documents 
ready to be tra nslated can be queued or 
batch-processed during off-peak hours. 
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Target languages 

A C Da Du E Fi Fr Ge Gr J K N P R Sp Sw 

fl uency in the source and target languages. 
MT syste m compan ies will help you de­
s ig n an efficient system fo r your needs, 
and tra in ing is often incl uded in the sys ­
tem ' s pri ce. 

MT has pro ved that it ca n red uce the 
time and money spent on bul k translati on 
of hi ghl y repetit ive technica l tex t. Com­
merc ial MT products fo r persona l co m­
puters and workstations offer you the most 
affordable access to the power of MT. • 

L. Chris Miller is a computer consultant 
based in !he Washington, D.C. , metropo li­
tan area. She has been involved in MT de­
velop111e11.t.for !he pas/four years. You can 
reach her on BIX c!o "editors" and 0 11 

CompuServe at 70303,3 14. 

Tovna MTS's developers say that you 
can teach thi s software to learn by exa m­
ples and rules . As the sys te m processes 
translations, the computer watc hes what 
changes you make to the document. lf Tov­
na MTS encounters changes, it re members 
them and uses the new information. 

The dictionaries supplied with MT work­
sta ti o n prod uc ts a ll ow deep cod ing fo r 
each term, so they can work with words 
with multiple defi niti ons. You can add de ­
sc ri ptors to he lp the computer d istinguish 
among the many possibili ties. Descriptors 
are attributes used in coding a dic ti onary 
entry and include te rms such as mzimale/ 
i11a11i111ate, hu111a11 /111achi11e, place, or time. 

Coding a lex icon this sophi sticated re ­
quires an understanding of linguis tics and 

Circle 167 . c d 

UPGRADE 'l'O \6.5 
$1 ~J.H5 - l-HOO-:J44-4:J2:J 

Hard Drive 
Installation 

and 
Diagnostics 

Made Easy. 

N ow. adding a hard dri ve to 
yo ur system is as easy as 
typ ing " in sta ll." Th ere's no 
need to know DOS or co mp­
licated commands. SpeedStor 
automat i ca ll y per fo rm s all 
o f' t he operat i ons to make 
your drive "data ready." And to 
keep your drive "clata sal'e," 
SpeedStor co ntai ns cri t ica l 
d i ag nost i cs not f ound in 
DOS - diagnost ics that sa fe­
guard yo ur va lu ab l e data 
a n cl ensure your hare! drive is 
trouble free. 

Available at Best Buy, Egghead 
So f twa r e , Co mput er Ci ty 
Supercenter, CompUSA, Elek­
Tek and Softwa re Etc. Order 
today. ca ll 1-800-344-4323 . 

[II STORAGEDIMENSIONS 

S111:t:dStor l-. a l'l'~st1•m1 trndcrnuri; or Slol'lij.'t: Dlmen.'llon. ... 

Cl l!t<J2Stom1.'Clllmcm1l11n.'I 
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CA-Clipper/Compiler Kit 
FordBASEIV 

Finally. dBASE IV provides compatibil i­
Four years after Ashton­ ty and database interoperability 

Tate promised it to you, CA is with most dBASE IV applica­
proud to deliver tions. And it's implemented 
the CA-Clipper/ using the open architecture of 
Compiler Kit CA-Clipper, 
you've been including 


~j~~~~:~~~:z.:;,~~1 waiting for. the pre­ The

placi· to C1l-CltiJpcr 5.0lfvr 
11g~~%;~~.;~;;~:~;;.~'.:.' Now you can compile processor, the 

:J.~~t;;,::.'f.f~/,~'.; most dBASE IV applica­ Extend System Future 


tions in just three easy steps. First, cre­ and the RDDs. 
 OJ
ate an application using all the dBASE Call 1-800 CALL 
IV tools you're already familia r with. CAI for the name of Xbase 
Next, test and optimize the code to your nearest dealer 

s r,·p I. Crcmt' applicarions usri1gJ an111iar Step 2. Tt·st (Ill(/ optimize cotlc to i ·11surc it /h.'r- Stcp 3. 71lc COMPIL£comma11d 1iwokcs 1/t,· 
dBASE flltools a11d 111ilirics. or n'cnthc dBASE JI' Jor111saccordi11g tospi·cjftca1io11s. DPHHl'program. U'no,·rrorsart·di·ux rcd. rht· 7tSSOCIATES
1lpplicario11s Gc11crator. t~:/i't/~jt:/::~~{.~'.;:~,~~bt.i~~:~(~~ij;Z'..kproad11rcs·. Software superior by design. 
© Computer Associares In ternational, Inc. , One Computer Associates Plaza , Islandia, NY 11 788·7000. 1·800 CALL C:\l . dl3/\SE and dBt\SE IV are registered l rademarks of Borland International, Inc. 
All product names referenced !lCrcin arc trademarks of their respecti ve companies. 

Circle 89 on Inquiry Card. 

ensure it performs to specifications. 
Then use the DPREP program to compile 
it and produce an executable, .EXE file 
that gives you all the speed and efficien­
cy CA-Clipper®is famous for. 

The CA-Clipper/Compiler Kit For 
and a free statement 
of direction entitled "The Future of 
Xbase''. Call right now. 

Haven't you waited long enough? 

G°OMPUTER® 
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~1*'' Machine~Translation SoftWare 

4 Asurprisinglywide range of machine-translation produGts areavailable for both personal computer and workstation platforms.The products listedbeloware!:= merelya samplingof what is for sale now and what is under development. (This resource guide was compiled by IJ. Chris Miller.) 

PC SOUR GS 
EZ J a pa neseWriter .09 
English into Japanese 
Price: $ 1200 with KanjiBoard 
Requirements: AT/XT com­
patible or a PS/2 Model 25, 
30, 35, or 45 with a VGA 
card/monitor , an expansion 
slot for KanjiBoard, and 3 
MB of available hard 
disk space. 

E.J Bilingual, Inc. 
2483 Torrance Blvd., Suite 
Torrance GA 9050 i . 
(3 10) 310-8 139 
fax : (3 10) 320-3228 
Circle 1146 on Inquiry Cord. 

GTS-Professional 3.0 
Bidirectional English/Span­
ish, Engli sh/French, and En­
g lish/German, $.998; Russian 
into English, $14.95 
Requirements: PCcompatible 
with 640 KB of RA}'l, bOS 
3.1 or higher and 1 to 13 
MB Of available hard disk 
space· a VGA card and 
monitor fo r Russ ian. 

GTS:t3asic 
Bidirectional'English/ Span­
ish/E nglish/French, and En­
glish/Gennan, 495; .Russ ian 
into Engli·sh, $750 
R 'quirem>n.ts: PC compatible 
with 640 KB of RA;M, DOS 
3. or higher, and 10 to '12 
MB of avai lable hard disk 
space; a VGA oard and 
monitor for Russian. 
Unde,r developnu~nl: English 
into Russian, Chi1iese into 
English, Jtalian into English 
and Portuguese into 'English. 

Globalin k, Inc. 
,9302 Lee Hwy., 12th Floor 
Fairfax , VA 220!3 l 
(800) 255-5660 

G 03) 273-5600 

fax: (703) 273-3866 

Circle 11 ~7 on Inquiry Card. 


PC -Transla tor .3 

English into Spanish, French, 

Danish, Swedish, or Italian; 

or SpanishJ French, Danish, 

Swedish, Itali an, or Gennan 

into English, 

$985 each 


Requirements : PC compati ble 
with 640 KB of RAM, DOS 
3.1 Qr higher, and 2.5 MB of 
available hard disk space. 
Under development: English 
into German, Portuguese, and 
~alian ; Portuguese and Italian 
mto Engli sh; French mto 
Spanish· and Spani sh 
into French. 

Li nguistic Products 
P.O. Box 8263 
The Woodlands, TX 77387 
(7 13) 298-2565 
fax: (7 1~ 298- 1.9 11 
Circle 1148 on Inquiry Card. 

Spa nish Assistant 5.0, 
French Assistant,5.0, Ita lian 
Assistant 5.0, and Germa n 
Assista nt 5.0 
Bidirectional English-Span­
ish, English-lfrench , Engli sh­
ltali an, and English-German, 
$99.95 each 
Requirements: PC compatible 
with 640 JKB of RAM, DOS 
2 . ~ or higher, and 3 MB of 
available hard disk space. 

MicroTac Software 
4655 Cass St. , Suite 2 14 
San l[) iego, CA 92 109 
(800) 366-4 170 
(6 19).272-5700 
fax: (6 19) 272-9734 
Circle 1149 on Inquiry Card. 

Toltran Professional 
Transla tion System 2.0 
English source English desti ­
nation, Spanish source, and 
Spanish destination, 
$249 per module 
Requirements: PO compatible 
with 286 or higher, 512 KB of 
RA'M , DOS 3.0 or higher, and 
l MB of available hard disk 

space per module. 


Toltran Foreign 
Correspondent 
Eng lish into Spanish, Spanish 
into English, and English into 
French, $ 149 
Requirements: PC, XT~ or 
PS/2 compatible with 5 ~ 2 KB 
of RAM, DOS 3.0 or higher, 
and 2 MB of available hard 
disk spacec 
Un.de,r de.velopmen.t: English 
into German, and German 

into English; Russian, Chi­
nese, Italian, and Portuguese 
mod ules. 

Tolt ran Ltd. 
119-D Shoreline Rd. ...... 
Barrington, LL 600 10 
(800) 872-6752 
(708) 382-4998 

Ill ..._,. 

fax: (708 382-2078 
Circle 11 50 on Inquiry Card. 

'Pranslate V.1.J 
Price: $ 169 
Requirements: PC compatible 
or Mac under SoftPC with 
640 KB of RAM , DOS 3.0 or 
higher and 9 MB of avai lable 
hard disk space. 

FinalSoft Corp. 

3900 Northwest 79th Ave., 

Suite 23Q 

Miami , F)... 33 16 1 


800) 232-8228 I• •...
(305) 477-2703 
fax: (, 05) 477-0680 
Circle 1151 on Inquiry Card. 

T he Translator 2.0 
English in to Japanese 
Price: $ 1195 
Requirements: Mac with 
Kanj iTalk 6.0.7 or higher, 4 
MB ofRl\M, and 20 MB of 
avail able hard tlisk space. 

T he Transla tor Mini 
English into Japanese 
Price: $595 
Requir ments: Mac with 
KanjiTalk 6.0.7 or higher, 2 
MB of RAM , and 5. MB of 
available hard disk space. 

Catena Corp. 
c/o Qualitas Trading Co. 
2029 Durant Ave. 
Berkeley, CA 94704 
(5 10) 848-8080 
fax: (5 10) 848-8009 
Circle 1152 on Inquiry Card. 

Winger 92 
English into Danish, and Dan­
ish into Engli.·h 
Requirements: PC compatible 
with 640 KB of RAM and 40 
MB of available hard disk 
space. 
Under de1ie/opment: English 
into Spanish, and Spanish 

Winger A/S 
Skodsborgvej 48F1 
DK-2830 Virum, Denmark 
+45 4583 1166 
fax : +45 4583 0244 
Circle 11 53 on Inquiry Card. 

WOR ' 'rrATIO SOlJRCES 

DP/Tra nslator 

English into French , German, 

Spanish, ~ta l i an , and Por­

tuguese; Ge.m an into English; 

French into English; and 

Spanish into English 

Plalfo rms: Uni x-based 

Intergraph R ISC 

workstations. 

Price: $'1 0 ,000 and up. 


Intergraph Gorp. 
Mad~5on Indust'ri al park 

Huntsv ille, AL 35894 
(800) 826-351 5 
~ Q5) 730-!2700 
Circle 11 54 on Inquiry Card. 

Logos Multi lingual 
Document T ra nslation 
Software 7.0 
English source into French, 
Spanish, German, and Italian; 
German source into English, 
French, and Italian 
Platforms: Sun Sparcstations 
and IBM RISC System/6000. 
Price.: Host licenses start 
at $25,000. 

Logos Corp. 

1 Dedham ,Place 

bedham, MA 02026 

(6 17 326-7600 

fax: (6 17 326-9341 

Circle 11 55 on Inquiry Card. 


etal 3.0 
G~nnan into English and 
Spanish, English into Ger­
man French into Dutch, and 
D utch in to re oh 
Ph1tfo nns: Sun Sparnstations. 
Price : Software starts 
at "28,000. 
Under d >ve/opment: English 
into Spanish, Span·sh into 
English and French 
into English. 

into English. 

continued 
I 1__ 
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Circle 237 on Inquiry Card. 

aw on, 

High Performance 

Multimegabyte Disk Emulators 


NEW MODELS I LOWER PRICES 
• Floppy Drive and multimegabyte 

emulators for ISA bus computers 
• 1BOK to 14 MB capacities 
• EPROM, Flash or SRAM technologies 
• Autobooting, Single or Dual disk 

emulation under PC or MS DOS 
• List prices from $195 

CURTIS, INC. 
418 West County Road D •St. Paul, MN 55112 

612/631-9512 FAX 612/631-9508 
PC DOS is a lrademark of IBM; MS DOS is a lrademark of Microscofl 

print from, make 
much, more. Includes 
only $495. Call today at 

mura ls with , and 
Street Atlas USNM for 

7 800-452-5931 ( ext.8145). 
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Siemens Nixdorr Information 
Systems, Ltd. 
c/o Sie ec Open Systems 
2235 Sheppard Ave. E, 
Suite 1800 
Willowdale, Ontario, 
Canada M2J 5B5 
(4 16)496-85 10 
fax: (4 16) 496-85Q4 
Circle 11 56 on Inquiry Card. 

Smart Translator 3.0 
English to Castilian or 
Latin-American Spanish 
European or Canadian 
French, German, Ita lian , 
and back; English into 
Greek; and Eng li sh inro 
Japanese 
Platforms: Sun Sparcsta­
tions Hew lett-Packard 
Apollo, BM RISC Sys­
t'em/6000, Bull DPX-2, or a 
386 with 8 to I ?~B of 
RAM, a 20-MB hard drive, 
and Windows. 
PricG,: Site licenses orrtloa ­
ing I icenses start 
at $2~.ooo. 

Smart Communications, Inc. 
885 Third Ave., 29th Floor 
New York , NY 1002'2 
(212) 486- 1894 
fax: (212) 26-9775 
Circle 1157 on Inquiry Card. 

Systran 
English into French, Ger­
man, Spanish, Italian, Por­
tuguese1 Arabic, Dutch3 
Russian, Korean 1 Greek , 
Danish, Norwegian, 
Finnish, Swedish and 
Japanese; French, German 
Spanish, Italian, Portuguese, 
Ru~s ian , Japane5e, and Ko­
rean into English ; Getman 
into French, Ital ian, and 
Spanish; French into Ger­
man ; and Russian into 
Italian 
Pla(forms: IBM 9371 or 
PS/2 (with PC3'70 card) 
with 4 MB of RAM and a 
200- MB hard drive. 
Price: Monthly leasing, 
$3300 for first pair; annual 
leasing is avai lable. On-line 
access available at 0 .040 to 
0.055 cent per word. 

Systran Translation 
Systems~ Inc. 
.1055 Wa ll St. , Suite 2 13 
P.O. Box 907 
La Jolla , C':A 92037 
(619) 459-6700 
fax: (6 19) 459-8487 
Circle 1158 on Inquiry Card. 

or changes that bcc1ir ajier 
ctm1pilatio11. 

Tovna MTS 1.0 
English into French, French 
into English,f:nglish into 
Russian, andR ussian into 
English ; French into Rus­
sian, and Russian into 
French-requires a three­
month notice 
Platfprms: Sun Sparcsta­
tions and Digital Ultrix. 
Price: Sold as a perpetual 
license. Prices upon request. 
rEvaluation licenses are 
avai lable. 
Under development: Span­
ish , German, Ita lian, 
and Arabic. 

Tovna Machines, Ltd. 
c/o Translation Technologies 
International 
3 7 T ilden,St. NW, Suite 3L 
Washingron, DC 20008 
('202) 244-8500 
fax: (202) 244-8165 
Circle 1159 on Inquiry Card. 

XLT 
English, Spanish, rench, 
and Italian in all directions 
Platforms: PC compatible 
a 386 is recommended or a 

Unix or Xenix mac;hine with 
4 MB ofRAM and 200 MB 
of available hard disk space. 
Price: Initial subscription, 
$ 000; adtl itional language 
p< irs, $2500. Microchip ac­
cess rate from 2 to 3 cent: 
per word. Annual renewal , 
$ 1000. 
Under dei•elopment: Ger­
man and Russian. 

Socatra 
5500 Royalmount Ave., 
Suite 20 
Mount Roya1

1 
Quebec, 

Canada H4P I H7 
5 14)735-7079 

fax: (514) 735-9697 
Circle 1160 on Inquiry Card. 
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Computing Know How 

Learn More with Computer Books from Abacus 
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Sound Blaster Book The 486 Book Upgrading & DOS 5.0 Complete PC Intern---------­
This book is your guide 10 Sound Explains the featun.:s that make Maintaining Your PC 	 The encycloped ia of DOSSpecial Edition 
Blas te r: from ins1alla1 ion 10 thi s processor so advn ntagcous - Shows you how to turn your PC 	 programming know how for theLearn the 'i ns and outs' oft he new 
cuslomprogramming. Includes an the memory capabili1ics. thc math intoahigl1 pcrftmnancc ClHnpu ti 11g pn1fcssional programmer. IncludesDOS 5.11. 
overview of 1he differcnl Sound coprocesso r. the spec ia li ze d 11tachinc. Learn l1 t1w t<1 add .:1 hard parallel worki ng examples in 
lll as lcr card s. man y speci fi c soft ware that 111aximizcs th~ CPU's dri ve. expand m~mory or turn an Machine Language. C. PascalandUsing the new SHELL. EDIT. 

DOS-KEY. and QBAS JCsoftware products and much more. performance and more. PC INFO XT i1110 a fas1 AT. 386 or ~86 BAS IC. 
Also includes simple MIDI sys1c111 program on companion cliskcttt.! sneamcr. Shows you how lo Complete comprehensive DOS DOS and BIOS int ernal 
to use with your Sound lllastc r. shows you wha1 ·s going on inside upgrade easi ly and ccom11nica l1 y comm.:md rdcrcnci: section structures and runctions 
Thecompanion disk containsover your computer. wi thout lrn ving lt1 hean electroni cs lm.: ludcs Tempest software ­ Programmin g video cards.40 sound effects. 	 wizard. Di sk includes man y the graphic shell for DOS 5.0 sound. TSRs

#B ISS. ISBN 1-55755- 155-3. utilities hi help you. #BI SI. ISBN 1-55755-151-X. #13145 . ISBN 1-55755- 145-f>. 
11 13167. ISB N 1-55755- 167-7. S:W.95 with Tempest and util ities 

#Bl64 . ISBN 1-SS755- 164-2. $34.9S with 3.5" co mpa ni on 
$59.95 wi th O\'Cr 2MB or sourceSuggcs1cd retail price $34.95 with diskc11e. 420 pages. $34.95 wit h :t5" co mpanion di skclle. 9011 pages. code on one diskcllc. 1300 pages.3.5" companion diskeltc. diske tte. 

OS/2 2.0 Complete 
From installation. to overview. to 
the ins and outsof the Presentation 
Manager. you' ll learn how to take 
fu lladvantage ofthisnew operat ing 
environment. 
#B l57. ISBN 1-55755-157-X. 
Suggcs1ed retail price $24.95. 

Stepping Up To 05/ 2 2.0 
The upgrader's guide to learning 
OS/2 2.0 qu ickly. 
#Bl60. ISBN 1-55755-160-X. 
Suggested reta il price $ 16.95. 

Order Toll Free 
1·800·451·4319 
Available at B. Dallon, Crown Books, Software 

Etc.,Waldenbooks, Computer Ci lyand other 


retailers nationwide. In Canada, Coles, 

W.H. Smith and Classic Bookshops. 


In the UK. call Computer Bookshops 021 -706-1188. 

In Austailia call Pactronics 02-748-4700. 


In US and Canada add 55.00 postage. 


Turbo C++ 
Step by Step 
Shows yo u stl!p by slep C++. lhL' 
language o f' cho ice among 
professional deve lopers. 

Thi s no-nonsense hook presents 
short . progri:ssive lessons. The 
co mpan ion di sk cn 111ain s 
programming exampl es and more. 

#B l56. ISBN 1-55755- 156- 1. 
S34.95 with 3.5" co mpani on 
diskette. 300 pages. 

Windows 3.1 
Complete 
LL'a rn to op1i mi1.L' & customi1.e 
Windows :l. I. 

lmpnivl' your produrti \' it y with 
hui lt-i n Wind11ws app lic:t1il1ns 

Includes clm·cns of useful tips 
and ll!L' l111iques 

Includes twov:duabh: Windo\\'s 
utilities: Back up & SnapS ho1 

ll B1 5:l. ISBN 1-55755-153-7. 
$1-t9) w/Windmvs utili ties disk. 
875+ pages. 

Multimedia Mania 
Shows yo u how tn deve lop a 
profess ional multim edia pre­
se n1a tion. Covers thi: basics of 
multim1xlia incl uding how to build 
your own rvlPC systl!m and much 
more. Includes a companion CD 
with the rnmplcic texl of the book. 
cx:m1p lc programs and techniques 
tha1·11 give yu u prac ti ca l 
ex perience with multimed ia . 

#B l66. ISBN 1-55755- 166-9. 
Suggested re tail price $49.95 with 
companion CD. 

PC Assembly Language 
Step by Step 
Teaches you machine language 
from the ground up. al your own 
pace. Learn assembly language 
us ing the uniqui: assemb ly languagl' 
simulator which shows how each 
instruction functions as the PC 
CXCC UI CS it. You' ll get hands-on 
training wi th th is exceptionalbook/ 
di sk combi nat ion. 

#Bll96. ISBN 1-55755-096-•. 
$~..J .95 with 2- 5.:25" companion 
di skcues. 
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The 486 Book ..................... ..... $34.95 ea.
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I_ 
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SOLUTI0NS FOCUS;oesktop Mapping Software 


PUTTING 
YOUR DATA 
ON THE MAP 

The best desktop too many years ago , the abi li tyNot 
to browse databases by pointing 

mapping software to on a computerized map was out 
of reach for al l but dedicated sys­meet your needs 
tern s. Now with the proliferation 

of desktop computers with high-resolution 
BEN SMITH AND graphi cs, mapping so ftw are is not on ly 
HOWARD EGLOWSTEIN common but also the preferred way to look 

at geographic data. 
Thi s month , the BYTE Lab eva luates 

five important mapping products. Three of them-Arc/ In fo 3.4D from Environ­
mental Systems Research institute, Atlas GIS 2.0 from Strategic Mapping, and 
Maplnfo 2.0 for Windows from Maplnfo Corp.-are market leaders in the category. 
We also looked at two other packages: Tactician 2.0 from Tactics International , for 
its cross-platform and networking orientation, and GeoQuery 3.0 from GeoQuery 
Corp., for its clean Macintosh interface and System 7.0 features . 

Mapping Applications 
Desktop mapping penetrates many different markets. The des ign and management 
of sales territories is one common appli cation. A marketing department could sim­
plify a direct-mail campaign by automatically se lecting al l potential customers with­
in a 50-mile radius of an upcoming seminar. You can plan business trips more e ffi­
ciently by di splaying clients that res ide along a given route. Demographic analysis 
can target potentia l customers, he lp plan advertising campaigns, and streamline di s­
tribution channels. 

Mapping-software products are also used extensively for c ity planning and for 
routing of cables and pipelines. Education and research markets call on mapping soft­
ware to teach geography and to ass ist in environmental-impact studies. Banks can 
use them to determine the best location for a new branch office or an automatic te ller 
machine . Other poss ible applications are numerous and diverse (e.g., real estate, in­
surance, traffic management, and prospecting) . 

If you look at the information in your databases, you ' II probably find that more 
than half of the data is, in some way , tied to location information (e .g., street ad­
dresses, ZIP codes, building numbers, or territory numbers). In fact, if you consider 
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'JTE ACTION SUMMARY 

• 	 WHAT MAPPING SOFTWARE IS 

Mapping software lets you 
connect database information to 
maps for the visual display of 
information. 

•	 LIKES 
Enhances demographic analysis, 
site location, territory planning, 
and many other geographic 
applications. 

• 	 DISLIKES 
There's often a steep learning 
curve, and the data is expensive. 

• 	 RECOMMENDATIONS 
Maplnfo 2 .0 for Windows strikes 
the best balance between price 
and features. For creating your 
own maps, Atlas GIS 2 .0 is the 
best choice. 

how you organize your data, you will find 
that the location information is often the 
logical key for sorting and grouping the 
data. When this is the case, mapping soft­
ware allows you to picture the physical 
relationships between the groups and ele­
ments of your data. Numbers (e.g., in ad­
dresses, ZIP codes , and longitude and lat­
itude) don ' t naturally form the pictures 
that you need . With mapping software, 
you can let the numbers be the keys to 
your maps and let the maps position and 
display the data. 

Some mapping products have a narrow 
focus. For example, TIG's StarManager 
is designed for territory allotment and re­
porting. Other narrow-focus products in­
clude Tru-Chart 2.11 from Maptech, which 
focuses on nautical navigation, and elec­
tronic road atlases from Automap, De­
Lorme Mapping, and Softkey Software 
Products . Instead of these narrow-focus 
mapping products, we've selected general­
purpose ones. With most of the general­
purpose products, you can build a system 
for vertical applications. More important, 
you can use one or more of these products 
to solve your own problems and build your 
own interface to your data. 

Before you select your mapping soft­
ware, you should evaluate your needs . 
Each of these programs has a different fo­
cus and a variety of strengths and weak­
nesses. It makes no sense to use a map­
ping package des igned for scientific 
research when you just want to build at­
tractive presentations from a combination 
of ZIP code maps and your sales data. So, 
look at what your priorities are-accessing 
multiple databases running on remote ma­
chines; generating new geographic maps 
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DESKTOP MAPPING SOFTWARE 


Mapping-Software Terms 

buffer zone A zone with boundaries 
that are generated as a result of their 
proximity to another object. For exam­
ple, a buffe r of 50 feet from a road 
would be the area that includes 50 feet 
on ei ther side of the road. 

digitizing The process of entering a 
sequence of scaled locations for gener­
ating objects in a map. Both the source 
map (or photo) must include reference 
coordinates for orientation and scale. 

geocode The key by which you can 
quickly retrieve a geographic object. 
A simple example is a ZIP code, but 
you may also have your own keys that 
are generated from the longitude, lati ­
tude, and map layer, or any method that 
you want. All geocodes within a map 
must be unique. 

GIS (geographic information system) 
A specific class of mapping products, 
usually on a scale needed for scientific­
and academic-level research. Only a 
few mapping-software systems can be 
considered full -blown GISes. 

projection Because the surface of 
the Earth is an ellipsoid (i.e., it' s some­
what spherical), any fl at-surface rep­
resentation of lines and J?OSitions mus~ 
include some sort of distortion. A pro­
jection is a depiction of a map that ac­
counts for the earth 's curvature in a 
graphical way. The different kinds o 
projections maintai n the accuracy of 
some information at the expense of oth­
er information. 

query language A database query 
and reporting language for specifying 

by digitizing the areas, lines, and points 
that make up the map and then merging 
the map with a database or spreadsheet ; 
SQL (Structured Query Language) data­
base queries; market research; retail man­
agement; or statistical analysis. Given the 
diversity of mapping software, you must 
know, up front, what you expect the soft­
ware to do for you and then find the pro­
gram with the power and flexibility to ac ­
commodate your applicati on. The mos t 
popular product may not always be the 
best for your needs. 

When evaluating the price of mapping 
software, you should consider not only the 
basic package but also the optional data 
files. For example, from one vendor, four 
CDs of U.S . street data and geographic 
details sell fo r more than $40,000. Most 
of this information is in the publicly avail­
able U.S. geographic and street data from 
the Census Bureau, although the format is 
different and the data has been enhanced 
by third-party resellers. Each vendor re­
qui res proprietary fil e fo rmats for geo­
graphic data. 

The fi eld of desktop mapping software 
includes some complex products, espe­
c iall y whe n yo u consider full -fl edged 
GISes (geographic information systems). 
For definiti ons of commonly used map­
ping terms, see the text box "Mapping­
Software Terms' ' above. 

the data that you want to look at. The 
two most common examples are SQL 
and Xbase. 

resolution The level of detail avail­
able as you zoom into specific areas of a 
map. The finer the resolution, the greater 
the level of detail as you zoom in. 

scripting language A language with 
which you can automate repetitive op­
erations or build your own user inter­
face for a special mapping-software 
application. An example is Maplnfo's 
MapBasic. 

thematic map A map that displays 
different quantitative ranges of data 
by varying colors, textures, symbols, 
or embedded charts. 

Screen 1: 
Although Arc/Info 
3.4D is largely 
command­
language-based, 
you can drive it 
through Arcshell, 
a menu system 
written in 
Arc/Info's 
scripting 
language, SML. 
Under Arcshell, 
the graphics 
display updates 
after each 
command. Shown 
here is a buffered 
region that 
encloses a JO-mile 
radius around a 
network of roads. 

geographical database that defines map 
elements and their relationship to other 
elements and binds data to each element. 

The primary user interface of Arc/Info 
is command-line driven. In the DOS imple­
mentation, system components are a se­
ries of modules; the individual commands 
are stored as separate DOS executables. 

continued 

Arc/Info 3.4D 

ESRI' s Arc/Info 3.4D is a large, all­
encompass ing package that touches 

on all aspects of desktop mapping. Its price 
($5995 for all the modules; $ 1495 for the 
starter kit) refl ects thi s complex ity and 
depth. The central theme of Arc/Info is a 
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Mathematica 


THE COMPLETE SOLUTION 

FOR TECHNICAL COMPUTING 


!Eiiiiiiiiiiiiiiiiii!iiimmmiiiiiiiiiiiliiiiiEBJ When it was released in 
O Vi sualization 

D Algebra and Calculus 
l"'I/• 
Integrate[x/ (a + Exp[x]) , x] 

1988, the New York Times 
wrote that Mathematica "fun­
damentally alters the mechan­
ics 
and 
several 
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OQnsityPlot[Sin[""(Comma[x+I y] I] , 
Ix. 3, 7), [y, o, SJ, 

Plot.Points->200, Mash->!'alsa] 

of mathematics. " Four 
a half years later, with 

hundred thousand 
scientists, engineers, stu­
dents, financial analysts, 
medical researchers, and 
others using the system, 
Mathematica is firmly es­
tablished as the standard 
enviromn ent for techni­
cal computing. 

Starting Out 
When you first get start ­
ed, you can use Mathemat­
ica just like a calculator. 
But it is a calculator that 
lets you do calculations as 
large as you want, and 
that can handle the full 

range of mathematical hmctions, ma­
trices, algebraic manipulation, and 
calculus as well as creating publica­
tion-quality 2D and 3D graphics. 

Flexible Programming 
The easy-to-use language that is built 
into Mathematica requires no learning 

Numerical computation with unlimited precision integer. real , and complex numbers. Exact symbolic computation. Wide 
range of mathematical functions. including hypergeometric special functions, number theory functions, statistics. Nu­
merical and symbolic matrix operations. Numerical and symbolic equation solving, root finding, integration, differential 
equations, optimization. 2D and 3D color graphics. animation, and sound generation. Graphics language Jor representa­
tion of arbitrary structures. Output in standard Postscript. Data importing and exporting. External program linkages. Full 
built-in symbolic programming language, with procedural. functional, and ru le-based capabilities. Notebook front end 
with hierarchical documents, style sheets, importing and exporting of graphics, sound, animations. and typesetting. Net­
work operation supported. Journal, newsletters. more than30 books on Mathematica available. Add-on packages; free 
MathSource electronic resource. Versions: Microsoft Windows • Macintosh • MS-DOS • NEC PC • SPARC • DEC RISC, 
VAA • HP• IBM RISC• NeXT • SGI •Convex • and others. Student versionsavai lable. Now shipping Version 2.1. 

for simple calculations, but has the 
power to let you create even the most 
sophisticated programs. And with 
the Notebook concept pioneered by 
Mathematica, you can create interac­
tive documents that mix text, graph­
ics, animations, and sounds with live 
formulas and programs. 

A Range of Applications 
Whether you design airplanes, solve 
quantum field theories, analyze med­
ical experin1ents, or just want to do 
your algebra homework, Mathematica 
provides a unique environment for 
solving your problems. 

And you can run your same Mathe­
matica programs without change on 
everything from Macintosh and PCs 
(with or without Windows) to Unix 
workstations and supercomputers. 

To get the latest information call: 

1-800-441-IVIATH 
Extension 400 

Wolfram Research 
Wolfram Research, Inc. 
100 Trade Center Drive.Champaign, IL 61820-7237.USA 
+1-217-398·0700; fax: +1-2 17-398-0747; email:inlo@wri.com 

Wolfram Research Ud. 
Evenlode Court, Main Road. Long Hanborough, Oxon OXB 2lA, UK 
+44-{0)993-883400; Jax: +44-(0)993-883800;email:info·euro@wri.com 

Representatives in over30 countries; contact main office. 

<i:.11992 Woll ram Research. Inc. Malhema1ic.:1is a 1egiste1ed trademark of Wolfram Research. roe. Machematic:J is not associated with Mathemc11ica Inc., Mathematica Policy Research. Inc.. ar MathTech, Inc. All other product names mentioned are trademarks of their producers. 

mailto:info�euro@wri.com
mailto:inlo@wri.com


DESKTOP MAPPING SOFTWARE 


Arc/Info Features 

• 	 command-line interface 

• 	 rich command set 

• 	 application programming 
language (SML) 

• 	 screen, digitizer, and printer/ 
plotter support 

• 	 fully relational database 
analysis 

• 	 MS-DOS platform 

• 	 price: $5995 for all modules; 
$1495 for starter kit 

Arcedit is the main data-entry and editing 
module. You must go through Arcedit to 
change ex isting map features or to add 
new ones. The Arcplot module handles 
the graphics display and any printer or 
plotter you have installed . The Overlay 
module controls the interaction among 
multiple pieces of data. For example, you 
would use the Overlay module to calcu­
late the overlap of one map feature onto 
another. If you have one map of all the 
major interstates and highways and an­
other of all the retail magazine outlets, the 
Overlay module could show you the places 
within 5 miles of an interstate or a highway 
where you could buy the latest copy of 
BYTE. Finally, the Network module han­
dles geocoding, routing, and address man­
agement. Arc/Info incorporates a custom­
command processor to turn these modules 
into one cohesive unit. 

Arcshell serves as an interface menu to 
save you from memorizing and typing all 
the commands (see screen I). You still 
have to know what the commands mean, 
but Arcshell has them grouped by logical 
function and can prompt you for argu­
ments. The standard Arcshell interface is 
the form handler, an on-screen graphics 
box with one line for each command ar­
gument. You simply fill in the blanks and 
press the OK button. If you need more 
help, the form handler gives you a scrolling 
list of possibilities to choose from. This 
combination of forms entry and Arcshel\ is 
easier than using the raw command line, 
but it's not the same as using a true graph­
ical interface; even with Arcshel\ running, 
Arc/Info still feels like a command-line 
package with the shell doing the typing 
for you. 

The las t component of the Arc/Info 
package, and perhaps the most important, 
is its SML (Simple Macro Language) . 
SML is a cross between a programming 
language and an extension of DOS batch 
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files . It offers many of the features you'd 
expect to find in a programming language: 
variables, macros, I/O functions, and flow 
control (e.g., IF ... THEN, WHILE, and 
GOTO). SML lets you automate the pro­
cedures you would otherwise input from 
Arc/Info's command line or the shell. Arc­
shell itself is written in SML, as are other 
Arc/Info functions. If you use Arc/Info to 
write a vertical-market application, you'll 
use SML to handle the flow between mod­
ules and provide the interface. SML's com­
piler makes your finished programs run 
quicker and take up less space, and it pre­
vents end users from making changes to 
your program or reading your code. 

A variety of attributes make Arc/Info 
stand out among the packages in this re­
view. First, Arc/Info is a big package: It 
took over 12 MB of disk space to install, 
and the installation itself was delicate. Our 

graphics tablet (a Summagraphics Sum­
maSketch II Plus) wasn ' t directly sup­
ported, and it took a call to ESRI's tech­
nical support to get the right patch to the 
driver table. Once we got past that, parts of 
the package still wouldn't work until we 
reinstalled them a second or third time. At 
least we discovered ESRI's technical sup­
port to be knowledgeable and patient. 

Another attribute is Arc/Info's learning 
curve. We worked with the package for a 
few weeks and felt rather frustrated. The 
tutorial itself takes the better part of a week 
to get through, and after a reasonable 
amount of time, we still didn't have much 
to show for it. After talking with ESRi, 
we found out that the company expects a 
new user to spend six months or longer 
getting comfortable with the package. We 
weren't able to become proficient with 
Arc/Info during the course of this review. 

Screen 2: Atlas GIS 2.0 uses drop-down menus that require only a series ofsingle 
keystrokes or point-and-click operations from the mouse or digitizer. You can remap 
any of the commands (or your own combinations ofcommands) to any of the 
function keys, Alt keys, mouse buttons, or tablet buttons. 

Atlas GIS 2.0 

I f your mapping-software requirements 
go beyond a mapping front end to data­

base queries and instead focus on gener­
ating maps for yo ur output, then Atlas 
GIS 2.0 from Strategic Mapping should 
fit your needs. Atlas GIS focuses more on 
producing maps than on interfacing to ex­
ternal databases. All the geographic in­
formation is stored in a proprietary file 

format. The data information is stored in 
the same file format (the .DBF file) that 
dBase and FoxBase use. To use data from 
other databases, you must import it. There 
are translation utilities for dBase, Lotus 
1-2-3, and various ASCII-based delimited 
and column-format files . As is typical with 
many of the Atlas GIS configuration 
screens, you specify the mapping of source 
fie lds to internal fields by filling out spec­
ification tables. An Atlas GIS map project 



When abug showed up in anew program, the frrst to know 
was aguy in Montana.And everyone on CompuServe. 

Why settle for always being the last to know 

when you can be among the first with a CompuServe 

membership? We put an entire world of up-to-the­

minute information right at your fingertips. 

Our online, interactive hardware and software 
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software programs. 
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Visit our booth #1308 during Windows and OS/2 Conference, January 20-22 at San Jose Convention Center. 

We will be demonstrating and selling our Windows OS/2 interface. 


Circle 87 on Inquiry Card. 



Mult ip latrorm magazines 

• BYTE 

DESKTOP MAPPING SOFTWARE 


Screen 3: GeoQuery 3.0 uses a s1a11dard Mac in1e1j'ace lo access the package's 
search and displayfeatures. Although the toolbox has some u1( fc1111iliar icons, th ey 
are easy enough to use after a bit q/practice. Curiously, GeoQuery doe.1,11 't ha ve a 
real zoom f eature- to zuom on a piece q/a map, you have to delete the other regions 
f irst and then set the scale. 

consists of a dozen different files, some 
specifying configuration information and 
others containing the data. 

Atlas GIS has bon-owed more than con­
figuration screens from the spreadsheet 
paradigm; you access commands th rough 
a hierarch ical menu system that requires 
only a series of keystrokes or point-and ­
click operations from the mouse or digi­
ti zer (see screen 2). You can remap any 
of the commands (or your own combina­
tions of commands) to any of the function 
keys, Alt keys, mouse buttons, or tablet 
buttons. You can also define your ow n 
tablet template and submenu s. Other than 
the macros that you can create fo r keys 
and buttons, Atlas GIS has no underlying 
programming language. 

The concept of map layers is integral to 
the Atlas GIS design. The key to geographic 
information is based on longitude and lati­
tude, but you can create free-floating maps, 
using your own values for scale and your 
own grid system. The simplest are the x, y 
coordinates of your digitizer. Atlas GIS can 
easi ly convert a map between any of the 
standard map-projecti on and coordinate 
systems, so you can combine information 
from many different sources. 

We found Atlas GlS the easiest package 
to use for digiti zing new maps or adding 
detail to ex isting ones. You can access all 
the commands from a menu bar, which is 
ful ly function al, from the di giti ze r, a 
mouse, and the keyboard at the same time. 

You draw maps in Atlas GIS using three 
kinds of map objects: regions, lines, and 
po ints. You can define a reg ion by its 
boundaries or by its proximity to another 
object (as a bu ffer zone). Regions are ren­
dered using so lid colors and overlay tex ­
tures . You can control the rendering of a 
line's color, width, and style (including a 
railroad style wi th left- or right-ticked lines, 
which are appropriate for renderi ng eleva­
tion lines). There are over I 00 different 
symbols that you can use to display points. 

You are limited to two themes fo r dis-

Atlas GIS Features 

• 	 single keystrokes drive menus 

• 	 extensive tools for developi ng 
thematic maps 

• 	 keystroke macros 
• 	 digiti zer, plotter, and printer 

support 
• 	 dBase-oriented 
• 	 MS-DOS platform 
• 	 price: $2595 

playing any single thematic map, but you 
can construct the themes from co mplex 
expressions that pull their data from any 
number of quantitative data fields. You 
can use express ions not onl y to calculate 
the appropri ate di splay for thematic maps 
but also to define the fields within a layer. 
Express ions can be as simple as the name 
of a field or complex enough to include a 
subset of the dBase operators and func­

' ii File Edit Select Map Data , Analysi s 

tions. By the time you i·ead thi s, there will 
be a Windows version of Atlas GIS . 

Atlas GIS is a true G\S product in that it 
lets you build your own applications, maps, 
and databases. It gives you substantial con­
trol over the format of your maps. Unli ke 
most of the vertical-application mapping 
software, the emph asis of Atlas GlS is on 
the map as output, not as an interface for 
querying databases. 

Format 

..J 

GeoQuery 3.0 

GeoQuery 3.0 is a Macintosh applica­
tion that is primarily des igned to ex­

am ine preexisting databases and maps fo r 
detail s. For example, you might issue each 
of your salespeople a Mac PowerBook, a 
copy of GeoQuery, and a database of your 
current customers. With a minimum of 
training, yo ur sa les fo rce can find ou t the 
location of each customer and their prox­
imity to major landmarks and plan out an 
appropriate route. While GeoQuery lets 
you create new maps, you're mostl y lim­
ited to assembling them fro m pieces of 
larger ones. The package we reviewed has 
exc lusively U.S. coverage. 

The metaphor in GeoQuery is the push­
pin . The home office loads in the customer 
database (which is imported from format­
ted ASCII files, Apple's DAL (Data Ac­

cess Language), or some other mainframe 
link) and geocode each data point as a 
pushpin . The basic GeoQuery package has 
the five-d igit ZIP codes fo r all 50 states. 
Other coverage is avai lable from the ven­
dor. Usi ng the pushpin metaphor makes it 
easy to balance sal es territori es, find cus­
tomer sites, analyze market saturation , or 
generate reports on individual customers in 
a given area. 

GeoQuery's other data-analys is modes 
are centered arou nd shaded maps. Unli ke 
the pushpin approach, the shaded map 
treats each data point as one of many and 
performs data collection based on a large 
group of customers. Using editorial-sur­
vey in formation, a magazine could pro­
duce a map show in g the areas of the 
country with the most active OS/2 use, or 
a national moving company could find the 
citi es that produce the most business . 

co111i1111ed 
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ArcVieWM for Windows. 

Geographic User Interface: 

Stnlc-of-the-nrt !111111n11 
i11fc1fnce concepts hri11g 

11dv1111ced GIS f1111 ctiv11nlity to 
your desktop i11 n11 i11t11itivc, 

ensy-tv-lear11 eiIVirOJ1111e11t . 

Database Queries: 
Crente sap/1istirnted 1711ery 

express io11s i11str111tly. Fcnt11n!::: 
fro111 the rlntn/111se thnt 111eet the 

criterin nrc higliligi1ted in the 
tnlmlnr view n11d 111np rlisplnys. 

ARCUSA.AV 

,---.,. 
./i Slale Bounda1ies 
<ff( Net MiQ'ralion P. 

Cl -243600 . • 140 
c::J -1400- -500 
c:i -500 • -100 
QSI -100 - 400 
111111! 400. 2500 

·- 25@ . 301400 

a1ca l pe1imcler slals_c_id I slate_ fips J cnty_ l'ips l fips 

.. + 

A True Network Product: 
R1111 Arc View 0 11 PCs, 
Mnci11toshes®, UNI X® 
workstntio11s, n11d access n11d 
i11tegmfc rlntnlmses across 
11d wo rk::; . 

Output Options: 
Snve gm11hics n11rl tnb11 /nr 
listings lo industry s/n11dnrrl 
gmpilics fil es, or shnre rlntn 
will1 other Wi11dows-/msed 
n11plic11tio11s . 

"Arc View for Windows provides a major breakthrough in the usability of GIS, making 
it easy and fun for users to visualize, analyze, and explore geographic information. " 

-Jack Oangermond, ESRI President 

ArcView·· for Windows·· is a powerful, 

new software tool that brings geographic 

information to your desktop. Arc View gives 

you the power to quickly visualize your 

data together with existing geographic da­

tabases and explore it in a different way. 

The world's first geographic user interface 

to spatial data, ArcView gets you up and 

running quickly with its unique approach to 

visualizing geographic phenomena. 

Arc View is highly integra ted with other 

Windows-based applications, creating a 

more comprehensive environment for analy­

sis and desktop publishing, spreadsheet, 

database, word processing, publication 

graphics, and other Windows-based soft­

ware applications to extend ArcView's 

power in the Windows environment. 

Arc View displays and querys ARC/INFO 

databases, and displays a wide variety of im­

age data. Thousands of cities, counties, states, 

national agencies, and private businesses main­

tain large inventories of map and tabular data 

in ArcView-compatible formats. And with 

ESRI's ArcData'" Publishing Program, you 

have direct access to hundreds of off-the-shelf 

data products from the world's leading pro­

viders of digital data. 

Arc View opens up the world of geographic 

information to everyone. Experience for your­

self why Arc View is changing the way we look 

at the world. To order your copy of Arc View 

for Windows or for more information, call 

ESRI at (909) 793-2853, ext. 1375, 

ESRI ·380 New York Street · Redlands, CA 92373 

Exploring your world has never been easier. 
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GeoQuery is also System 7.0-savvy. 
Besides supporting Apple 's DAL for data 
entry, it also supports Publish/Subscribe 
for sharing completed map images with 
other applications. For example, the news­
letter you send out to your regional sales 
staff might have a map of the last month ' s 
activity, using Publish/Subscribe to link 
the map to your desktop publi shing pack­
age. If you have a spreadsheet or database 
application that can publish data, Geo­
Query can subscribe to it and, as the data 
changes, automatically update the docu­
ment. Using both capabilities, you can 
establish a link from a remote mainframe 
database right through to the final news­
letter layout; as the mainframe data 
changes, a few mouse-clicks will update 
the printed document with minimal in­
te rvention. 

If you need to incorporate a mapping 
capability into ym:.r custom application , 
GeoQuery supports Apple events for load­
ing and manipulating map data from with­
in other applications. The cuiTent release is 
supported by Acius' s 4th Dimension data­
base package; the Apple event documen­
tation is available from GeoQuery if you 
want to drive it from your company's cus ­
tom software. 

Simply being a Macintosh application 
suggests ease of use, and GeoQuery is con­
sistent with other Mac applications. The 
toolbox has selection tools, a text tool, and 
drawing tool s, as well as some map-spe­
cific tools, such as query tool s and special 
se lection tool s. An information tool lets 
you click on anything on the map and find 
out the name of a region , road, or land­
mark . A snooper tool (a magnifying glass) 
le ts you bring up the data record for any 
pushpin object on the map. The package 
was very easy to learn and use. 

GeoQuery has a couple of unusual fea­
tures. You can zoom in and out of a map 
by setting the map scale, but you cannot 
zoom in close enough to exclude any vis­
ible s tates (see screen 3) . To zoom in on a 

GeoQuery Features 

• 	 standard Mac interface 

• 	 strong market-analysis and 
reporting focus 

• 	 no programming language 

• 	 System 7.0 support, including 
Publi sh/Subscribe 

• 	 fully relational database analysis 

• 	 Macintosh platform 

• 	 price: $395 
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particular area of the country, you have to it ' s still disconcerting. It's also unfortu­
delete the rest of the country from the map. nate that there's no macro language or 
That seems odd and a bit contrary to the other way of automating a mapping se­
standard Mac interface. We suspect that quence. As easy as GeoQuery is to use , 
GeoQuery does th is to speed up redrawing some function s and tools will be unfamil­
of the increased detail as you zoom in, but iar to a novice Mac user. 

Mapln o 2.0 
file J;:dit analyze Iable .S.tyle ~indow !,;!rowse 

KEYS.KEYBANK,STATES Map 

Joe Kemp Key : 0 : 12000 

:~·:::''~ ~~,,~;,:::~ : : : : : : : : --1::----~~E~~i~;;e~;;;;~~~~:~;;;;.:;;;;~~~An;;;;a~ly;;;;z;;;;e~I;;;;ab;;;;lc;;;;;;;;_~Sty;;;l;;;;e~'t!.~i;;;;nd;;o;;w~M~•;;:;;pMaplnfo 2.0 

Wale1_Deplh: 50 
'------' 

Table: KEYBANK 

M apinfo 2 .0 for Windows from Map­
Info Corp. rs a map-drawing and 

map-querying package, although the com­
pany is targeting it primarily as a query 
package for sales management. Like Geo­
Query , Mapinfo attaches data records to 
map features and lets you query th e m 
through the user interface or access them 
through MapBasic , Mapinfo 's program­

STATES Map 

Zoom: 1640 mi 

• 50510 735 
• 37610 505 
• 234 lo 376 
• 52 lo 234 
0 all othe1s 

Maplnfo 2.0 
for Windows 

ming language. 
When most manufacturers port a prod­

uct to several platforms, they try to keep 
the interface consistent across the different 
platforms. That approach is both good and 
bad: It makes it easier for users in a mixed­
computing environment to switch between 
machines, but it makes it difficult for a 
user of a given platform to learn the pack­
age. Maplnfo takes on the look and feel 
of a standard Windows application. 

You build a Maplnfo image as a series 
of layers. One layer might be state or coun­
try outlines, the next layer could be lakes 
and rivers, and the next might be road s 
followed by cities. You can choose to dis­
play or hide any layer at will, <md you can 
edit data on any layer at any time. To 

Screen 4: Mapli~fo 2.0 for Windows lers 
you merge mulriple darabases and maps 
together info one display, including 
mulriple views of the same map. The Info 
tool (selected here) displays inf"ormarion 
011 any map fearure, and rhe Browser 
window displays the map's underlying 
dara. Maplnfo has a.fidl data-analysis 
capability thar uses both an interactive 
dara-enrry form and a programmable 
language inte1face (MapBasic). The 
inset shows a map of the U.S., shaded 
to show rhe number of customers loca1ed 
in each state . The legend is auto­
marically created 10 re.fleet the curre111 
shading. 



Developers Say... 
"Hardlock is Networking! Now 
everyone on the Network can 
access my appli ca tion without 
havi ng the Hardlock on their 
PC. NET Hardlock' s interface 
allows me to eas il y limit the 
number of simultaneous users 
w ithout having to build thi s up 
myself. Since NET Hardlock 
contains an algorithmi c 
response ASIC, I'm assured of 
the highest leve l of protect ion. 
And Glenco 's softwa re interface 
choices couldn't have been 
eas ier to use !" 

Accountants Say... 
" NET Hard lock is a welcome 
add ition to the Harcl lock fami ly 
of revenue protection products. 
Now limi ting and expanding the 
simultaneous user porti on of the 
li cense agreement is the easy 
pa rt! Our costs are lowered and 
the end user benefi ts - it's a 
perfect so lu tion! " 

End Users Say . . . 
" NET Hardl ock is the eas iest 
protec ti on system I've ever 
used ! O nce the NET Hardl ock 
is plugged in, I don't even know 
it' s there. Now the app li cat ion 
ca n find the NET Hardl ock 

1rega rdl ess of whi ch PC I'm 
using. W e can eas il y acid more 
users to the I icense w ithout 
shipping Hardlocks back and 
forth . just knowing the software 
deve loper is paid for the ir efforts 
makes me fee l confident that the 
next upgrade is coming and my 
inves tment is secure!" 

Other products in the Hardlock Family: 
Hardlock & Hardlock w ith Memory (S ingle User) 


Hardlock DES (Da ta Security) 

Hard lock SE (Workstations) 


Ca ll fm your 30-Day No Risk Eva luati on Kit! 


, For a distributor in Europe contact Fast Electronic.GmbH, ·Tel: 49-89-539-800-20 Fax: 49-89-539-800-40 
In Korea contact Finecom, Tel: 82-2-690-5811 Fax: ·82-2-605-5°729 In Brazil contallt HT-MACH, Tel: 21: 257-0314 Fax: 21-235-6808 
In Chile contact Datasoft.S.A., Tel: ~62-246-7443 Fax: 562-208-0591 In Peru contact V.C.H.1., Tel : 51-14-440537 .Fax: 51-14-475984 
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Maplnfo Features 

• 	 standard Windows interface 

• 	 full-featured map drawing and a 
query application programming 
language (MapBasic) 

• 	 screen , printer/plotter, and 
Windows-device support 

• 	 point-and-click and SQL database 
query 

• 	 fully relational database analys is 

• 	 MS-DOS , Windows , and 
Macintosh platfonns 

• 	 price: $995 ($795 for MapBasic) 

access data beneath the layers , Maplnfo 
offers a rich set of selection tool s and ac­
cess methods (see screen 4) . For example, 
you can select a point on the map and then 
se lect any c ity within 500 mil es of that 
point that has a population of over I00,000, 
or you can show all petroleum storage sites 
that sit within a half mil e of a watershed 
area. 

If you don ' t like any of the ex isting 
maps, Maplnfo lets you digitize your own 
maps or import maps in other forn1ats. Spe­
cific data for cities and other map features 
can come in from formatt ed ASCI 1- , 
clBase-, Lotus 1-2-3-, and Microso ft Ex­
cel-formatted files. The first step is de fin­
ing the correlation between the incoming 
data and your map 's fie ld layout. As the 
data is drawn into th e ma p database, 
geococles are assigned to each element of 
data, and the data becomes associated with 
a location on the map. 

During the geococling process , Map­
lnfo compares the incoming data to known 
features that already have map coordinates 
assigned to them. Jn most cases, postal 
codes will provide a good match ; street 
addresses can provide an even closer match 
if the information is avai lable. If Maplnfo 
can't find an exact match during the pro­
cess, it stops and displays the data and lets 
you manually ass ign geocodes. That pro­
cess can be tedious for large databases , so 
you also have the option of ignoring any 
uncodable data and ass igning geococles to 
it later with a different database . 

Analyzing map data is Mapinfo 's fo rte. 
Each map layer has its own database, and 
all the analytical function s are rel ational; 
therefore, you can analyze data on any one 
layer as a function of the data on another 
layer. For example, if your company is a 
wholesale manufacturer of recycled con ­
tainers, you might want to see which cities 
in a given area need more resellers. You 
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would probably put the cit ies on one layer 
and your existing reseller base on another. 
By relating the two layers, you could high­
light those cities where the resellers' in­
ventory is insufficient to cover the popu­
lation in those cit ies . 

Maplnfo handles dozens of projection 
types and has a primitive page-layout ca­
pability for combining multiple maps onto 

7417726 134553 1 

IA 13675010 I 1625152 2099229 

----1 ~6 ...1.9_207970 . 754_66_65 _ . . .. .2.248702 
22 14501818 11 7 12857 2540543 

--+----!·········· ······· · · 
RN 6587 137 371 57 13 :304315 
--~-__, ........ ......... . . 


Tactician 2.0 

I f the data you want to di splay res ides 
on several different hosts within diffe r­

ent database systems, then you should look 
at Tactics Internat ional's Tactician 2.0. 
Tactician runs on the Macintosh and under 
Windows. (The Macintosh version has 
more functionality; therefore, we evaluat­
ed Tactician on a Mac Quaclra 950.) But it 
doesn' t quite look or behave like your typ­
ical Macintosh or Windows program, be­
cause it mi grated from th e DEC VAX/ 
VMS world (see screen 5). 

Even though the focu s of Tactician is 
on market analysis, you can use it for other 
projects. It cloesn ' t qualify as a full-blown 
GIS (you must get your geograph ic infor­
mation from some other system-Auto­
CAD or a GIS program) , but it has more 
data-analys is and di splay options th an 
some GIS programs. lf you plan to use 
Tactician for general-purpose mapping, 
there are several missing elements; for ex -

a single printed page, a sophisticated SQL 
implementation (for complex queries), and 
MapBas ic, a full programming language 
for creating turnkey applications . Com­
pared to the other packages we reviewed, 
Maplnfo for Windows is full-featured, fast, 
and easy to use. While we can't know if 
Maplnfo will solve your mapping prob­
lem, it 's hard to imagine one it can't handle. 

13322 ..... .. . ······· 
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ample, there is no provision for creating 
buffer zones (although Tactician lets you 
create a similar feature using a territory), 
and the map-format generation is not as 
flex ible and full-featured as that of most of 
the other products we reviewed . 

The emphasis of Tactician is on the data. 
The map is a conseq uence of the data. 
This isn't to say that the mapping capa­
bilities of Tactician are lack ing; in fact , 
there are more ways to map data with Tac­
tician than with any other package that we 
looked at. Not only can you generate the­
matic maps using co lor and clot density, 
but you can also call out data using sever­
al different types of charts that are dis­
played ri ght on the map. By putting the 
emphasis on the data underlaying the map, 
Tactician ends up displaying more data 
windows than windows with maps . 

Most of the data windows look like 
spreadsheets, but they are actually table­
formatted representations of the data Tac­
tician is looking at. You still need to import 

Screen 5: Tauician 2.0 rnns on the Macintosh and under Windows , but it doesn' t 
look or behave like your typical Macintosh or Windows program, because it 
migratedfimn the DEC\/AX I \IMS world. 



ost business and government pro­ And whe n Wt' say important, we mea n base map and data samp ler from our 
fess ionals view and analyze data with 
spreadsheets, databases and occasionally 
in business graphics packages. W hile 
thesl" typl's of sofhvan'. work well whl'n 
displaying statistical data, 
they arL· blind to impor­

tant gvographical '"""'" 
information ­
such as market 
potential by sales 
territory, distTi­
bution coverage 

by product, o r 
customer loca­
tions hy Z lP code 
or stree t address. 

At las Soji1rnre'" is changing that. By link­
ing data from spreadsheets , databases 
and t'Vt'n other app li ca tions - o n your 

missi o n criti cal. For e xa mple, Ai las 
S~Ji 1 rn re can hl' lp business profess ionals 
ans\\·e r "what ii .,, and "shm\· me where" 

c1ucslions lcJ r o ptimizing sales territo ­
ri es , target ing custo mers, and select ­
ing id ea l site locat ion.s. Government 
pro fession als can ust• 111 las Soji ware 
lor e n ;rything fro m po liti ca l redis ­

tri cting to lan d -use planning 
and publi c sakty analys is . 

Without /Illas Safi.ware 
decisi on makers often 
ove rl oo k importa nt geo­
graph ic information and 
all ocate resources incl"­
Fcctivel y. 

111 la.1 So)i 1va re programs co me ec1uippcd 
with built-in data managl'nwnl ca pabili ­
ti es , map fil e importing and a generous 

compre hensive library 
co ntainin a ove r 75 

b 

gigahytL'S o f 
geographi c 
files, busin ess 
stat istics and 

demographi c 
data. 

Atlas Soji1 rnre comes in a var ie ty of 
"flavors" lo suit your speciCic needs and 
suppo rts MS DOS ', MS Windows ' and 
Macintosh operating systems. 

So ii . you ' re ready to add a dynamiL· new 
dim ensi on lo the \\·ay you use infonna­
tion , likt· 25 ,000 o tlwr Strategic Mapping 
custom C' rs, ca ll us lcJr a !"rec Deskin!' 
Mappin9 Gui debook and demo disk. We'd 
be happy to map out a plan for you. 

PC or Mac intosh ' - you can now add 
the important geograph ical dim ensi on to 
your information system. 

Phone: ( 408) 970-9600 

FAX: (408) 970-9999 
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Tactician Features 

• 	 menu-driven 

• 	 strong market-analysis and 
reporting focus 

• 	 fast access to data 
• 	 flexible filtering for external data 

querying and importing 

• 	 spreadsheet-oriented 

• 	 Macintosh and Windows 
platforms 

• 	 price: $2495 

the data from other systems. You can click 
on samples of your data to specify what 
goes where. Unfortunately , you must do 
this for all external data. There is no built­
in way to get th is information out. But 
once you have determined how to do it, 
you can automate the information using 
Tactician 's scripti ng language. 

Unfort unately, Tactician suffers from 
many of the user-interface problems typi­
cal of an application brought to the Mac­
intosh from a mini frame or mainframe en­
vironment. For examp le, the typi ca l 
Macintosh user is not accustomed to listing 
all the fi les that are associated with a pro­
ject and having to reopen them, one by 
one, until the full set of necessary fi les is 

avail able on the desktop. 
There are other problems: The icons on 

the map window don't have the same look 
and fee l as other Macintosh programs, 
there are too many layers to each of the 
operations, and, worst of all , the code is 
not foo lproof-a novi ce user wi ll crash 
the operating system by trying to do oper­
ations that are not appropri ate. 

The Macintosh is known fo r the intu­
iti ve and consistent interface of the appli ­
cations on it. Tactician is fru· from being in­
tuitive. Even though Tacti cian excels in 
data manipulation and retrieval, it is a com­
plex program that is beyond the capabi li ­
ties of a nontechn ica l person . Nonethe­
less, the package can be of great va lue to 
those who wi ll take the ti me to climb the 
learning curve. Its most impressive fea­
ture is speed. l t is far faster at data retrieval 
and recompilation than any of the other 
products. 

Mapping Your Options 
Each of the five mapping-software prod­
ucts reviewed here has unique strengths 
and weaknesses. You wi ll need to match 
your needs to the attributes of the soft­
ware. For example, if you are dealing with 
vast amou nts of data from a database and 
the speed of data access is the most im­
portant criteri on , then Tac ti cian shines 
above all the rest. But don ' t pick Tacti­
cian if you are looking for a complete GIS 
fo r you r research project; it is des igned 

COMPANY INFORMATION 

Environmental Systems Strategic Mapping, Inc. Automa p, Inc. 

for marketing analysis and reporting only. 
Arc/Info is complete and extensible, 

but you shouldn ' t pick it if you want to 
get your data up and running as soon as 
possible. It is the most difficult package 
to install , configure, and learn. 

The easiest package to learn is also the 
most feature- limited one: GeoQuery. It is 
best implemented on the Macintosh, since 
it uses many of the capabilities that are 
specific to the Macintosh. However, it 
lacks a programm ing language and is not 
designed for repetitive tasks. 

The most balanced mapping-software 
packages are At las GIS and Maplnfo. 
Both are designed for creating maps, as 
well as querying them. Even though they 
are complex, the average technical user 
can get a good grasp of their design and 
fun ctionality in a week or less. The di s­
criminati ng factor is one of focus. If you 
need to produce your own maps, Atlas 
G!S is your best choice. But for managing, 
anal yzing, and visually displaying your 
data, Maplnfo is the best product. Take 
your pick. • 

Ben Smith and Howard Eglowstein are 
testing editors f or the BYTE Lab. Ben is 
the author of UNIX Step-by-Step (Howard 
W. Sams, 1990); you can contact him on 
B!X as "bensmilh " and on the lnrem el al 
ben @bytepb.byte.com. Howard holds an 
S.B . .fiwn MIT. You can contact him on 
BIX as "heglowstein." 

Softkey Software Products 
Research Institute, Inc. (Atlas GIS 2.0) (A uLomap- The fntelligent Florida, Inc. 

(Arc/I nfo 3.40) 3 135 Kifer Rd. Road Atlas) (Keymap 2.02) 

380 New York St. Santa Clara, CA 9505 1 9830 So uth 5 1 st St. 4800 North Federa l Hwy. 

Redlands, CA 92373 ( 408) 970-9600 Building A- 13 1 Third Floor, Suite 3000 

(71 4) 793-2853 fax: (408) 970-9999 Phoeni x, AZ 85044 Boca Raton, FL 3343 I 
fax: (714) 793-5953 Circle 979 on Inquiry Cord. (800) 545-6626 (407) 367-0005 
Circle 976 on Inquiry Cord. (602) 893-2400 fax: (407) 367- 16 1 I 

Tactics International, Ltd. fax: (602 893-2042 Circle 985 on Inquiry Card. 
GeoQuery Corp. (Tactician 2.0) Circle 982 on Inquiry Cord. 
(GeoQuery 3.0) 16 Haverhill St. Summagraphics Corp. 
475 Alex is R. Shuman Bl vd., Andover, MA 01 8 I 0 Delorme Mapping (SummaSketch II Plus) 
Sui te 385E (800) 927-7666 (Street Alias USA) 60 Si lvermine Rd. 
Naperville, lL 60563 (508) 475-4475 P.O. Box 298 Seymour, CT 06483 
(800) 54 1-01 8 1 fax: (508) 475-2 I 36 Lower Main St. (800) 729-7866 
(708) 357-0535 Circle 980 on Inquiry Cord. Freeport, ME 04032 (203) 88 1-5400 
fa x: (708) 717-4254 (800) 227- I 656 fa x: (203) 88 1-5367 
Circle 977 on Inquiry Cord. (207) 865- I 234 Circle 986 on Inquiry Card. 

OTHER COMPAN IES MENTIONBI) fax: (207) 865-9628 
Maplnfo Corp. TTG, Inc.Circle 983 on Inquiry Cord. Acius (Maplnfo 2.0 fo r Windows) 	 (StarManager) 

(4th Dimension) 200 Broadway 	 Maptech 10 State St. 
I 035 I Bubb Rd.Troy, NY 12180 	 (Tru-Chart 2. I I) Woburn, MA 0 1801
Cupertino, CA 950 14 (5 I 8) 274-6000 	 225 Sperry Ave., Suite I 000 (6 I 7) 932-6500 
(408) 252-4444 fa x: (5 I 8) 274-6066 	 Ventura, CA 93003 fax : (6 17) 932-6238 
fax: (408) 252-083 lCircle 978 on Inquiry Card. 	 (805) 654-8006 Circle 987 on Inquiry Cord. 
Circle 981 on Inquiry Cord. fax: (805) 654-8 I 47 

Circle 984 on Inquiry Cord. 
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Now You CAN AHORO To BUY SOM[ TIML 


Al $149, any hudgal can afford ViewRx, the 

Windows Business Applications Accelerator. 

Kingston knows tha t staring 

at an hourglass isn 't the best 

use of your time . We know 

that people who run Windows 

_.,,,: spreadsheets 

and word 

processors don 't like to wait 

for text scrolls, reformats, 

cuts and pastes. We know 

that your time is valuable. 

But we also know that 

budgets are tigbt , and wben 

faced with th e choice of just 

muddling along with slow 

business applications or spending bundreds of 

dollars on a Windows accelerator, you may reluctantly 

choose to just muddle along. 

The affordahla Windows Accelerator. 

That's why we created ViewRx, tb e cure for slow 

running Windows business 

applications. Windows 

spreadsheet tests show that ViewRx makes your 

applications run three times faster. 

ViewRx is based on the Weitek 5186 chip that has 

Windows BitBLT and line draw functions built in. 

That means that these ojien used Windows functions 

are handled by ViewRx, not 

by the CPU. And that means 

better performance for you. 

ViewRx supports up to 1024 

x 768 screen resolution to fit 

even the largest spreadsheets 

on tbe screen. For the least 

possible screen flicker , 

ViewRx offers a 72Hz refresh 

rate and supports non-

interlaced mode. ViewRx 

comes complete with trouble 

free drivers for Windows 3. 1 

and popular CAD packages. 

Kingston Reliability. 


Every ViewRx is thoroughly tested and warranted 


for five years. You can always 


count on Kingston 's free tech- :·~::C~i{~:..i'{: 

' fl l I ~ I - ~ ~ • 

nical support if you have even 

the slightest problem. For more information on the 

remedy for slow Windows or a reseller near you, 

call Kingston at (800) 835-6575 

ldel//ical fa:cel spreadsheet tested on J86SX·20 PC wit/; ET-4000 VGA mu/ \liewRx cards. All 

Trmlcmarks mu/ Registered Tradema rks are of their respective holders. Ki11gsto11 a11d Ki11gsto11 

fodmolog\' are Registered Trademarks of Ki11gs1m1 Teclm ology Corporation. 

~KI·nnston 
~:t TECHNO~YCORPORATION 

THE INSIDE NAME IN UPGRADES 

17600 Newhope Street, Fountain Valley, California 92708 (714) 435-2600 Fax (714) 435-2699 

Circle 117 on Inquiry Card (RESELLERS: 118) . 



j E\Jn IREVIEWS 

HARDWARE 

Making Windows Rock and Roll 

RICK GREHAN 

I
fyou're running Windows, your PC's 
central processor is working over­
time. It has to take all those window 
frames and dialog boxes and put them 
on the screen. Quickly. Meanwhile, 

the recalc or redraw command you sent it 
has to sit in the pipeline while the CPU 
does its Windows-related chores. Every­
thing slows down , and you spend valuable 
time waiting for your screen to refresh. 

The so lution: Pass those Window s 
chores off to a Windows accelerator board. 
All a Windows acce lerator does is graph­
ics; it takes the graphics load off the host 
CPU, which is then free to work on the 
computing task at hand. 

Windows is rife with repeated graphical 
e lements and operations. Just look at your 
typical Windows display and see how 
many rectangles there are: window frames, 
title bars, dialog boxes, tool palettes, scroll 
bars, check boxes, and on and on. Chances 
are that a single Windows low-leve l rou­
tine drew all those rectangles. If you want 
to speed up a piece of software, then opti­
mize those operations that the software 
performs most frequently. 

Hardware designers have taken those 
operations and moved them into silicon. 
The results are chips like the S3 86C9 l l 
and 86C801, the Weitek W5186, the West­
ern Digital WD90C3 1, and the Texas In­
struments 34020. A graphics board con­
taining one of these chips looks like a 
standard VGA card when you boot your 
system up. But with the right display driver 
(i.e., software that knows there's a graph­
ics accelerator hiding on that card), graph­
ics operations that used to require the host 
CPU's total involvement now become a 
handful of instructions that amount to no 
more than storing a few paramete rs in 
some on-chip registers. 

In this review, I look at 16 PC boards 
that speed up Windows. Some are fixed­
function accelerators; they take over com­
mon . Windows operations from the CPU. 
Others are bui lt around a programmable 
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processor, Tl's 34020; they rev up appli­

cations , such as CAD programs, written 

to take advantage of them. Windows ac­

ce lerators now range in price from less 

than $200 to more than $2000. While the 

high-price boards have definite adva n­

tages, such as rapid drawing of e llipses, 

you don't have to spend a fortune to sig­

nificantly boost the speed of Windows. 


What They Do 

No matter what chip they're based on, 

Windows accelerators typically boost a 

few fundamental operations: 


•Line drawing. Next to text, lines are prob­
ably the graphics elements that most fre­
quently appear on a screen. All those rect­
angles on your Windows screen req uire 
horizontal and vertical lines. Because rect­
angles appear so frequently, and because of 
the simplicity of an algorithm to draw one, 
some accelerators include spec ial routines 
just to draw rectangles. 
• Bi!Blts. In its simplest form , this is the act 
of copying a rectangle of the display­
pixel by pixel-from one location on the 
screen to another (or from some location in 
nonvideo memory to the screen) . When 
you grab a window's title bar and drag 
that window to another spot on-screen, the 
system moves that window 's display con­
tents with a BitBlt operation. 
• Rec/angle fills . Whenever you open a 
window in Windows, the sys tem has to 
draw a rectangle and fill it with some spec­
ified background color. Some accelerators 
can do the filling for the host CPU; all the 
driver need do is specify the rectangle 's 
location , size, and fill color-the acceler­
ator does the rest. 

Many Modes and Drivers 
The most striking feature of all these cards 
(beyond the ir graphics prowess) is the 
number of display modes th ey support. 
They m·e all at least compatible with VGA, 
which makes them backward-compatible 

with the IBM PC MDA, CGA, and EGA 
modes; most can a lso mimic a Hercules 
HGC adapter. The boards all support a big 
array of graphics modes; see the feature s 
table on page 204 for more information. 

Except for the ViewRx from Kingston 
Technology, every board reviewed he re 
supports at least 256 simultaneous colors in 
resolutions of 640 by 480, 800 by 600, and 
1024 by 768 pixels. The ViewRx can de­
liver 256 colors only in 640- by 480-pixel 
mode -it supports 16 colors in the other 
modes. This is because the ViewRx comes 
with only 512 KB of on-board RAM . The 
Weitek W5 I86 graphics accelerator used 
by the View Rx is capable of 65,536 colors 
in 640 by 480 and 800 by 600 modes, and 
256 colors in I 024 by 768 mode, but it re­
quires 1 MB of video-board RAM to pro­
duce the add itional colors. 

Although 1 focus on the cards as acce l­
erators of Windows 3.1 , all the boards I 
cover are supplied with drivers for specif­
ic applications. The most popular drivers 
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are for DOS versions of AutoCAD, Lotus 
1-2-3, Microsoft Word , and WordPerfect. 
See the table fo r which drivers are includ­
ed. Board supplie rs are add ing new drivers 
all the time , so it's li ke ly that the driver 
li st provided by a particular board will be 
different by the time you read this . 

Two of the 34020-based boards- The 
Texan. from Omnicomp Graph ics, and 
WinSprint , from A rti st Grap hics-a lso 
support TIGA (Texas Instruments Graph­
ics Architecture). From the user sta nd­
point, TIGA is a collection of grap hi cs 
ro utines. T IGA-compatibl e applications 
can communi cate with graphics boards 
based on Tl 's 340x0 chips . A TIGA board 
has to support a minimal set of graphics 
operations. (For a more thoroug h d isc us ­
sion ofTIGA, see " The Brains Behind the 
Graphics," November 1989 BYTE.) 

Some Unique Traits 
Although the boards are s im ilar in func­
tion , some of them have interesting side­

lines. T he Truev ision I 024-32. for exam­
ple, features pa n and zoom. Press the A lt­
+ key combination and the screen is mag­
nified two times; press it again and the 
screen is magnified fou r times. You don ' t 
have to be in any particular app li cat ion to 
use thi s magnifier, whi ch wou ld be espe ­
c ia ll y useful inside drawing software o r 
he lpful to peo ple w ith poor v is ion who 
have to read small tex t. 

Orchid Tec hnology"s Fahrenh e it VA 
has two extra connectors on the back: one 
for a microphone, the other fo r an external 
speaker. The board supports a Voice Notes 
utility. Plug a mi crophone and speaker (or 
use the PC ' s inte rnal speake r) into the 
Fa hrenhe it and you ' re ready to attac h a 
vo ice note (an audible sti cky note) to any 
application that supports OLE. 

ATl Technologies' Graphics Ultra Pro, 
based on the company's ow n Mach 32 
graphics co nt ro ll er, dist inguis hes itse lf 
with a multimedia hook: T he vicleo-RAM­
basecl board can play back Microsoft 

\ITE ACTION SUMMARY 


• 	 WHAT WINDOWS ACCELERATORS 
ARE 
Graphics cards that speed up 
graphical operations . 

• 	 LIKES 
Eliminate time wasted waiting 
for windows to redraw; 
lots of drivers; easy to set up . 

• 	 DISLIKES 
The 34020-based boards are 
not worth the price for general­
purpose Windows operations. 

• 	 RECOMMENDATIONS 
For all-around Windows 
performance, the Actix Systems 
GraphicsEngine 32 is the best of 
the bunch . If you're looking for a 
big boost in speed without 
spending more than $300, the 
top choice is National Design's 
Volante Warp l 0. If speeding up 
your drawing and design work is 
more important than speeding up 
regular Windows operations, a 
board based on Tl's 34020 
processor, like T ruevision' s l 024­
32 or Omnicomp's The Texa n, is 
worth the higher cost. 

Vid eo fo r Wind ows (former ly AV!) 
"mov ies" in w indows of up to I024 by 
768 pixels and at speeds of 30 frames per 
second. Bes ides be ing a Windows accel­
era to r, the $799 Graphics Ultra Pro is a 
cost-effect ive means of play ing full -mo­
t ion video. 

The WinSprint includes a handy Win­
dows application, called Command Center, 
that lets you access menu-bar commands 
from a sm all pop-up window that you ac­
tivate by c lick ing the right mouse button. 
So, for example, if you ' re inside your word 
processor and want to save a file, instead of 
hav ing to move the mouse up to the top 
of the screen and pulling clown a me nu , 
you just c lick the right mouse button. The 
pop-up appears under your pointer. (You 
can tailor the pop-up fo r your favor ite ap­
plications.) 

Testing with New Benchmarks 

I tested the acce lerator cards using a mod­

ifi ed version of BYTE 's low-leve l Win­

dows benchmarks. Specifically , the un­

modified be nchmarks time themselves 
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PERFORMANCE AND FEATURES OF WINDOWS ACCELERATORS 

We used the new BYTE Windows benchrnarks to measure how fa st each board is in three categories. Ifyour work involves 
applications such as CAD and illustration, results in the basic-graphics category are most important; these tests time the 
drawing r~lellipses, lines, rectangles, and polygons. If you ' re more interested in speeding up general Windows operations, 
the speeds of BitBlts and text display are most relevant. The nwnbers represent how many times the board pe1fo rmed a 
particular operation in J second. The results were normalized against a standard VGA card (O rchid 's Pro Designer II). 
Pe1forma nce leade rs are in red. 

Basic­
graphics 

index 

BitBlt 
index 

Text 
index 

Chip type Maximum 
RAM 

Maximum 
refresh 

5.51 

7.93 

2.33 

2.88 
''2.29 

1.1 4 

1.14 

Actix Systems GraphicsEngine 86C924 1 MB 72 Hz 
Actix Systems GraphicsEngine 32 86C801 2 MB 72 Hz 

Artist Grap hics WinSp~int ' · 34020 20 MB' 75 Hz 
ATI Technologies Graphics Ultra Pro Proprietary 2 MB 76 Hz 

Cardinal Technologies Vf3·A990 86C911 1 MB 72 Hz 
Celeri te Graphics Galaxy 2000 Primus P2000A 2 MB 72 Hz 

DFI VG-8000W WD90C31 1 MB 72 Hz 
Diamond Computer Systems SpeedStar 24X 3.21 9.84 1.37 WD90C31 1 MB 72 Hz 

Kingston Technology ViewRx 1.27 5.61 1.52 W5186 512 KB 72 Hz 
86C801 1 MB 70 Hz 
34020 10 MB2 72 Hz 

86C801 1 MB 72 Hz 
86C924 1 MB . 76 Hz 
34020 20 MB' 120 Hz 

HT216/F 1 MB 76 Hz 
Western Digita l Paradise 1.86 6.66 1.18 WD90C31 1 MB 72 Hz 

National Design Volante Warp 1 O 
Omnicomp Graphics The Texah 
Orchid Tech nology Fahrenheit VA 

Si1;1ma Designs Legend G:X 
Truevision 1024-32 

Video Seven WIN.VGA 

4.90 

2.58 

3.23 

2.53 

1.64 
2.81 

2.26 

NOTES OTHER DRIVERS 
' 3 MB of video RAM plus 17 MB of DRAM . A = AutoCAD/ADI C=GEM E = Lotus 1-2-3 G= TIGA I = WordPeriect 
' 2 MB of VRAM plus 8 MB of DRAM. B = Cadvance D = Generic GADD F = Microsoft Word H =Ventura Publisher 

Chips That Accelerate 

S3 86C911 
S3 's 86C9 1 I GUI accelerator, used in 
the Cardinal YGA900, enhances graph­
ics performance by executing a number 
of primiti ve graphics operations in 
hardware. S3 has aimed the 86C9 I I 
strai ght at windowing environments 
such as Microsoft Windows, OS/2 Pre­
sentation Manager, and even th e X 
Window System. You can see this if 
you examine the graph ics prim itives 
that the 86C9 I I supports in hardware. 
T hese inc lude line drawing, BitBlts, 
rectangle fi lls, hardware clipping, and 
hardware cursor. 

A softw are driver ru nnin g on th e 
host " talks" to the 86C9 11 by loading 
spec ifi ed reg iste rs on the chip with 
command parameters and then storing 
a command in the chip's command reg­
ister. These commands and command 

parameters are actua lly placed into an 
e ig ht-command-dee p FIFO (f irs t­
in/first-ou n) queue, which serves as 
a buffe r betwee n the hos t and th e 
86C9 l l. Consequently, the 86C9 l l 
can be processing one command while 
~he host is busy sendi ng it another. 

S3 86C924 
The 86C924 (used by the Actix Sys­
tems GraphicsEngine and Sigma De­
s ign s Legend GX) is bas ica ll y an 
86C9 l l with minor enhancements and 
corrections. Apparently, there is a bug 
in the hardware c lippin g that th e 
86C9 l l performs in modes that sup­
port 1280 pi xels across the screen. This 
means that drivers have [o handle clip­
ping in software for 1280- by 960-pix­
el modes when run on the 86C9 l l . The 
86C924 hardware fi xes this problem. 

S3 86C801 

S3's 86C80 1 can handle up to 16 mil ­

lion co lo rs in i ~s 640- by 480-pi xe l 

mode. Where the 86C9 l l allows only 

up to 'l 6 colors in 1280 by I 024 mode, 

the 86C80 I can de li ver 256. 


For added pefformance, the 86C80 I 
contains a read-ahead cache, so when 
th e host CPU req uests data d irectly 
from video memory , the 86C80 I can 
actuall y prefetch add itional bytes in 
anticipation of upcoming requests. 

The 86C80 I 's outstand ing perfor­
mance can be eas ily seen in Actix ' s 
Graphi cs,Eng in e 32 and National 
Des ign's Warp 10. Not only did the 
GraphicsEngine 32 turn in first-place 
individual scores for rectangle draw­
ing and BitBlt operations, it also placed 
fi rst in the aggregate text-output index. 
The Warp I 0-thou gh not placing 
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Color modes* 
Other drivers Price 

640 800 1024 1024 1280 1280 

x 480 x 600 x 768 x 1024 x 960 x 1024 


A,B,C,D,E,F,H,I Gl Gl D D $299•A,B,C,D,E,F,H,I Iii Iii D D $199 with 1 MB•
G $1995 

A,C,E,F,H,1 Iii Gl $799 
A,E,F,I Iii Gl Gl D D $349 with 1 MB 

A,C,E,F,H,I 1111 Gl Gl Gl $139•A,B,D,E,F,I Gl D D $179 

A,B,D,E,F,I Gl D D D $249 

A,E,F,H,I Gl D D $149 


A,B,C,D,E,F,H,I Iii Gl D $299•A,G Gl Gl Gl $1450 

A,B,C,D,E,F,H,I Gl Gl D D $299 with 1 MB
•

A,C,E,F,H,I Iii ' Gl Gl D D $329 
A, E,H,I $2295 

A,B,C,D,E,F,H, I Gl Gl Gl $129 
A,B, D,E,F,I Gl D D $249 

COLOR MODES 
D 16 colors liO 32,000 colors • 16 mill ion colors 
~ 256 colors .. 65,536 colors • Blank spaces mean color modes not supported . 

internally-timjng consists of a "software 
stopwatch" turned on and off before and 
after the Windows GD! (Graphical De ­
vice Interface) rout ine under tes t. Ordi­
narily, thi s would be fin e, since the stop­
watch would time how long it took the 
host CPU to carry out the graphics opera­
tions. With an accelerator in place, how­
ever, such a scheme would time on ly how 
long it took the host to pass the request to 
the graphics coprocessor. (As an example, 
the 86C9 l I has an eight-entry command 
queue; it can be carrying out one graph­
ics command whil e the host CPU is si­
multaneously loadi ng the next command.) 

r therefore modified the benchmarks to 
di splay a white rectangle at the bottom of 
the screen while a particular test was under 
way. The rectangle would turn black when 
the tes t was co mp le ted . Th umper, the 
BYTE Lab's automated testing device (see 
Rev iewer' s Notebook on page 246), was 
watching the screen. One of Th umper' s 
li ght sensors was placed near the screen 
over that rectangle, and Thumper simply 
timed how long the light sensor saw white. 
In this way, l coul d time how long it actu­
all y took graphics commands to be pro ­
cessed. 

Each accelerator card was plugged into 
a Tangent Model 433i, a 33-MHz 486 PC 
(with 7 MB of RAM and a 100-MB hard 
dri ve) , connected to a Nanao FlexScan 

firs t- turned in scores that consistently 
put it in the top fo ur. 

Weitek WS186 
The Weitek W5 I86 Windows accelera­
tor, found on the Kingston ViewRx, fo­
cuses sole ly on boosting li ne drawing 
and BitBlt operations. (Weitek says 50 
percent to 85 percent of the overhead in 
a typical unacce lerated Windows sys­
tem is consumed in li ne-drawing and 
BitBit operations.) 

The hos t co mmuni ca tes wi th th e 
W51 86 in a style reminiscent of SCSI 
transfers. Specifically, the host processor 
initiates an operation on the W51 86 by 
sending a 16-byte command packet to 
the graphics processor. Since the W5 l86 
supports a 4-KB command queue, up to 
256 commands can be queued up at one 
time (i.e., as long as there's room in the 
queue for a command, the host doesn' t 
have to wait for the graphics coprocessor 
to fini sh one command before sending 
the next) . 

Primus P2000A 
The Primus P2000A chip, used on the 
Ce lerite Galaxy 2000 board , was de­
s igned by Primu s Tec hno logy. T he 
P2000A is a graphics engine plus mem­
ory-control c ircuitry, host in terface, 
video FlFO, and font-contro l circuitry 
on one chip. Th is hardware boosts such 
Wi ndows activiti es as rectangle fi lling, 
screen-to-screen BitB lt operations, line 
drawing, and display ing of bit-mapped 
fon ~s. 

Western Digital WD90C31 
Western Digital' s WD90C3 l rides in 
the Paradise board . This graphics accel­
erator inclµd es a hardwm·e cursor and 
hard ware BitBlt operations. Like other 
accelerators, it is VG A-, EGA-, CGA-, 
MDA-, and Hercules-compatible. The 
WD90C3 J' s BitB lt hardware can speed 
the fi ll ing of rectangles . And , like the 
Primus P2000, the chip does color ex­
pansion, a means of accelerating the dis­
play of bit-mapped fon ts . 

TI 34020 
Texas Instruments ' 34020 is the off­
spring of the 340 I0, the original silicon 
heart of the TIGA (Texas Instruments 
Graphics Architecture) interface; it ' s 
faster than the 34010 and has a 5 L2-byte 
instruction cache (compared to its pre­
decessor's 256-byte cache) . 

Inside the 34020 yo u' II fi nd a host 
bus interface and registers, circui try to 
suppo11 Iocal memory, and 3 1 32-bit reg­
isters. Most of the 34020' s general-pur­
pose instructions execute in a single cy­
cl e, although the 34020 a lso supports 
mu lti cycle graphics instructi ons. (For 
example, the FILL instruction fi lls a 2-D 
pixel an-ay with a color specified by one 
of the 34020's color registers.) 

Some of the fas test benchmark times 
came from a 34020-based board. Take 
ellipse drawing, for example: The Texan 
wtiipped out ellipses more than 17 times 
fas ter than an unaccelerated board. Most 
accelerators were lucky to get them out 
~ .5 times fas ter. 
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T660i multi sync monitor. I ran onl y the 
graphics and text portion of BYTE's low­
leve l Windows benchmarks, di viding the 
results into three groups: basic graphics 
(which includes drawing lines, rec tangles, 
polygons, and ellipses), BitBlts, and tex t 
di splay. I loaded each ca rd ' s dri ver and 
set the reso lution to I 024 by 768 pi xe ls 
and 256 co lors where poss ible. The test 
results were normali zed against an Orchid 
Pro Des igner II VG A card , used in the 
same Tangent computer. To see how each 
card did in terms of speed. see the tab le. 

I couldn ' t run some of the cards in the 
chosen co lor mode. As menti oned, the 
Kingston View Rx allowed onl y 16 colors 
at I 024- by 768-pi xe l reso lution. On the 
other hand , the 34020-basecl Truev ision 
1024-32 and WinSprint handled 16 mil ­
li on colors regardless of the pi xe l dimen­
sions. You should keep these fac ts in mind 
as you examine the results-particularl y 
for the T111evision and the WinSprint; these 
cards are moving 32 bits around for each 
pixel, whereas the others are mov ing just 8 
bits per pixel. 

Pick of the Pack 
Omnicomp's The Texan and Arti st Graph­
ics' WinSprint scored in first and second 

place, respecti vely, under the basic-graph­
ics category. They owe their high marks to 
the rapid ellipse-drawing capability of their 
34020s. 

However, unl ess yo ur appli ca ti o n 
spcc i fi call y demands lots of circles, el­
1ipses, or elliptical arcs , it 's like ly that 
you' II see no real benefit from hi gh-speed 
ellipses. It 's more li kely that a typical Win­
dows application will draw heav ily on the 
acce lerator' s rectangle drawing and Bit­
Bl! operations. Consequently, I'd pick the 
GraphicsEngine 32 from Acti x Systems 
as the best of the bunch for all-around Win­
dows perfo rmance. If you were to drop 
The Texan's and WinSprint ' s ellipse-clraw­
i ng scores out of the equations, the Graph­
icsEngi ne 32 would have scored first in 
all categories-basic graphics , BitBlts, 
and tex t di splay. The GraphicsEngine 32 
does 16 million co lors in 640- by 480­
pi xe l mode and 65 ,536 co lors in 800- by 
600-pi xel mode, and it comes with plenty 
of dri vers. 

I' ve got to hang an honorable mention 
on the Volante Warp I 0 from Nati onal 
Des ign. The Warp 10 scored in the top 
fo ur for all our tests, making it one of the 
speed leaders. It, too, comes with plenty of 
additional drivers, and the $299 price tag 

COMPANY INFORMATION 

looks very attracti ve when you recogni ze 
that the Warp I O's 640- by 480-pixel mode 
can pump out 16 million colors. ln terms of 
price/performance, the Warp I 0 is an ex ­
cellent buy. Likewise, Orchid 's Fahren­
heit VA did very we ll in the BitBlt and 
text tests and, at $299, is a great buy. 

If you do decide you want to upgrade 
to a Windows accelerator, you' ve got to 
base your decision on what you need it fo r 
instead of simply check ing raw benchmark 
results. Do you want lo speed up screen 
redrawing under Windows, or are yo u 
more concerned with 111nning AutoCAD 
faster? Be sure to check the li st of sup­
ported cl ri vers to see if your favorite ap­
plicati ons are there. Does your work de­
mand lots of colors or in volve drawing 
lots of fine lines? Also, consider your mon­
itor; some of the low-encl cards don' t sup­
port wide screens. And, of course, the price 
is always a consideration. But with prices 
starting at $ 139, that part 's becoming less 
of an issue. • 

Rick C rehan is technical director of the 
BYTE Lab. He holds a B.S. in physics and 
applied mathematics and an M.S. in math­
ematics/computer science. You can reach 
him on BIX as "rick_g. " 

Actix Systems, Inc. 
(GraphicsEngine, 
GraphicsEngine 32) 
3060 Tasman Dr. 
Santa C lara, CA 95054 
(408) 986- 1625 
fax: (408) 986- 1646 
Circle 1228 on Inquiry Card. 

Ar tist G raphics Co. 
(W inSprint) 
2675 Pallon Rd. 
St. Pau l, MN 55 11 3 
(6 12) 63 1-7800 
fax: (6 12) 63 1-7802 
Circle 1229 on Inquiry Card. 

ATI Technologies, Inc. 
(Graph ics Ultra Pro) 
376 1 Vic toria Park Ave. 
Scarborough, Ontario, 
Canada M I W 3S2 
(4 16) 756-07 18 
fax: (4 16) 756-0720 
Circle 1230 on Inquiry Card. 

Cardinal Technologies, Inc. 

(VGA900) 

1827 Freedom Rel . 

Lancaster, PA 1760 1 

(7 17) 293-3000 
fax: (7 17) 293-3055 
Circle 1231 on Inquiry Card. 

Celcrite Graphics, Inc. 

(Galaxy 2000) 

46560 Fremont Blvd. , Suite 11 3 

Fremont. CA 94538 

(5 10) 226-6390 
fax: (5 10) 226-6393 
Circle 1232 on Inquiry Card. 

DFI, Inc. 
(VG-8000W) 
135 Main Ave . 
Sacramento, CA 95838 
(9 16) 568- 1234 
fax : (9 16) 568- 1233 
Circle 1233 on Inquiry Card. 

Diamond Computer Systems, 

Inc. 

(S peeclStar 24X) 

532 Mercury Dr. 

Sunnyvale, CA 94086 

(408) 736-2000 
fa x: (408) 730-5750 
Circle 1234 on Inquiry Card. 

Kingston Technology Corp. 

(V iewRx) 

17600 Newhope St. 

Fountain Va lley, CA 92708 

(7 14) 435-2677 
fax : (7 14) 435-2699 
Circle 1235 on Inquiry Card. 

Nationa l Design, Inc. 
(Volante Warp 10) 
15 15 Capi ta l of Texas Hwy. S 
Austi n, TX 78746 
(5 12) 329-5055 
fax: (51 2) 329-6326 
Circle 1236 on Inquiry Card. 

Omnicomp Graphics Corp. 

(The Texan) 

1734 West Sam Houston Pkwy. N 

Houston, TX 77043 

(7 13) 464-2990 
fax: (7 13) 827-7540 
Circle 1237 on Inquiry Card. 

Orchid Technology, Inc. 
(Fahrenheit VA) 
45365 Northport Loop W 
Fremont, CA 94538 
(5 10) 683-0300 
fax: (5 10) 490-93 12 
Circle 1238 on Inquiry Card. 

Sigma Designs, Inc. 

(Legend GX) 

479 Bayside Pkwy. 

Fremont, CA 94538 

(5 I 0) 770-0 I 00 

fax: (5 10) 770-2640 

Circle 1239 on Inquiry Card. 


Truevision, Inc. 

( I 024-32) 

7340 Shade land Stat ion 

Indianapo li s, IN 46256 

(3 17) 84 1-0332 
fax: (3 17) 576-7700 
Circle 1240 on Inquiry Card. 

Video Seven 

(W IN.VGA) 

4622 1 Landing Pkwy. 

Fremont, CA 94538 

(5 10) 683-6223 

Circle 1241 on Inquiry Card. 


Western Digita l 

(Paradise) 

8 105 Irvine Center Dr. 

Irvine, CA 927 18 

(7 14) 932-5000 
fa x: (7 14) 660-4909 
Circle 1242 on Inquiry Card. 
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Faster 
Than All'sHercules Windows Accelerator Mach 32 


BoardsI• Blazing Speed Amaz:ing new 32-bit graphics 
coprocessor with fast VRAM 

• Ultra-High Resolution Up to 1280 x 1024 for more 
real estate and less 
scrolling 

• Ultra-High Refresh Upto90Hz 
SuperStable'" 
refresh rates 

• 24-bit True Color Switch to 16.7 
million or 65,536 colors 
from within Windows 

• Software Compatibility From VGA and VESA to 
accelerated Windows and CAD 

800-532-0600 

Copvright © 1992 Hercules Computer Technology, Inc. , 3839 Spinnaker Court. Fremont CA 94538. Hercules is a registered trademark aud Hercules Graphite Carri. and SuperStable am trademarks of Hercules Computer 
Technology,Inc. Mach 32 is aregistered ~ademark of ATI. All other product names are trademarks of their respective holders who are not associated wi01 Hercules. Her-HG21 DSS Ver. 1.111 /92 
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UN IX is changing the world of computers, 

the world of business - quite simply, 

changing the world. It 's revolutionizing 

office automat ion. It 's requ ired fo r U.S. 

governmelll computer contracts. It's the 

backbone of in formati on strategies 

world wide. 

That's why you need UNIXWORLD - the 

magazine that keeps you up to date on the 

rapidly changi ng world of open systems 

computing. Each issue brings you the latest 

product trends and technical advances that 

can affect your business. The inside story on 

some of the biggest hi gh-tech companies. 

Easy-to-understand programming tips and 

tutoria ls that can help your company use 

UN IX to its fu llest. And un biased hardware 

and sol'l ware reviews lo help you invest 

wise ly when you buy. 

UNIXWORLD's in-depth features go beyond 

dry technica l facts to show how the pieces fit 

together - to tell you what's important about 

the advances and strategies that are 

changing your world. And UNIXWORLD 

consistentl y offers the freshest, most down­

to-earth writing that you 'll find in any 

computer publication . 

Subscribe today and recieve the next 12 

issues of UNIXWORLD for just $18.00 - half 

the regular newsstand price. Save even more 

by ordering fo r two or three years. You can't 

lose- every subscription to UNIXWORLD 

comes with a no-risk guarantee*. 

Subs1ribe now! 
Call toll·Iree: 
1·800·257·9402 ext. 29 

If you're into UNIX, you need ~P.. 

' UNtXWORLD 's no·risk guarantee:If not satislied, cancel and receive olull refund for the balance al your subscription. 
UNIX is o rcg i ~ lcred trademark of UNIX System laboratori es, Inc. DH1AUW9 
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REVIEWS 


SYSTEM 

AST's PowerExec Goes Modular 

ROB MITCHELL 

Aprocessor-upgrade option has 
become a checklist item for 
many PC buyers . Now the 

modular, upgradable PC architec­
ture has found its way into the note­
book computer market. 

AST's PowerExec, built around 
Inte l's power-saving 386SL pro­
cessor, simplifies system upgrades 
by allowing quick replacement of 
the processor board , display , and 
hard driv e. The PowerExec also 
enhances expandability by including two 
PCMCJA 2.0 slots. The slots accommo­
date a wide variety of industry-standard 
expansion cards, including AST's option­
a l SCSI adapter, data/fax modems, and 
network adapter cards. 

Sticker Price 
The PowerExec comes well equipped (see 
the photo). For $2395, the base system in ­
cludes a 25-MHz 386SL CPU with a 64­
KB cache; 4 MB of RAM; a monochrome 
side li t triple-supertwi st LCD; a 60-M B 
hard drive; a high-density 3'/,- inch floppy 
drive; seri al, parallel , video, and expan­
sion connector ports ; and DOS 5.0. AST 
padded my unit with a 2400-bps PCMCTA 
modem card ($279), a security cable lock 
($79) , and its SmartPoint Cableless Track­
ball ($69). The system we ighed in at 5.9 
pounds (7 .3 with power supply and cord) 
and measured 11 .5 by 8.5 by 1.8 inches. 

The trackball assembl y clips to the case 
just below the space bar and plugs into a 
small interface that AST calls a " hotshoe." 
It works adequately (you' ll sti ll want to 
use your mouse at your desk) but is rather 
cl umsy to install or remove. That's un for­
tunate, since it completely blocks the bay 
for the removable hard drive. 

AST offe rs a long laundry list of op­
tions. You can upgrade to an 80-, a 120-, or 
a 	160-M B hard drive, or you can add a 
desktop dri ve-bay adapter ($99) and share 
the drive with your desktop machine. lf 
you ' re using the PowerExec as your desk­
top computer, AST' s docking station in ­
cludes two 16-bit expansion slots and two 
5'/.-inch drive bays for $499. The Power­
Exec supports up to 20 MB of RAM using 
proprietary, user-installable memory mod ­
ules. An access panel above the keyboard 
pops off easi ly to expose the memory slots 
and math coprocessor socket. 

continued 

AST's new PowerExec notebook features PCMCIA support, a clip-on trackball, 
an upgradable screen, and (inset) a removable hard drive and an upgradable CPU. 

'JTE ACTION SUMMARY 

• 	 WHAT THE AST POWEREXEC IS 
A modular, 386SL notebook 
computer with upgradable 
components (including hard 
drive, display, and processor) 
and two PCMCIA 2 .0 slots. 

• 	 LIKES 
Good performance; very good 
battery life; convenient removable 
hard drive; two PCMCIA slots 
and modular architecture make 
upgrades easy; processor 
architecture supports upgrade 
to 3-volt 486SL CPU; and screen 
and power management control 
buttons and lights are easily 
accessible. 

• 	 DISLIKES 
Unresponsive keyboard and poor 
key layout; PCMCIA card didn' t 
eject easily in test unit; optional 
trackball is awkward to remove. 

• 	 RECOMMENDATIONS 
ideal for users who want 
maximum expandability as well 
as good performance. 

• 	 PRICE 
$2822 {as tested) 

• 	 FOR MORE INFORMATION 
AST Research, Inc. 
16215 Alton Pkwy. 
P.O . Box 19658 

Irvine, CA 92713 

(800) 876-4278 
(714) 727-9292 
Circle 1226 on Inquiry Card. 
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AST'S POWEREXEC GOES MODULAR 


BYTE NOTEBOOK BENCHMARKS 


0.0 0.3 0.6 0.9 1.2 1.5 0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.5 1.0 1.5 2.0 
Index Index Index 

AST PowerExec 

Zenith Z-Note 

Dell NL25 

Compaq L TE Lite/25C 

0.0 0.5 1.5 
Hours 

Except for the battery-life tests, all results are 
indexed, and higher numbers indicate better 
performance. For each index in the DOS and 
Windows tests, a Toshiba T2200SX running 
DOS 5.0 and Windows 3.0 = 1. 

The BYTE low-level benchmark suite iden· 
AST Zenith Dell Compaq 

PowerExec Z-Note NL25 LTE Lite/25C lilies relative performance at the hardware lev· 

Low-level benchmarks 
CPU index 
Disk index 
Video index 

DOS applications 
Word processing index 
Spreadsheet index 
Database index 
Overal l DOS applications index 

Windows applications 
Word processing index 
Spreadsheet index 
Database index 
Overall Windows aprilications index 

Battery-life tests 
(Hours:minutes) 

1.35 
1.27 
1.57 

1.64 
1.80 
1.57 
1.67 

1.63 
1.59 
1.20 
1.47 

4:09 

1.43 
1.41 
0.83 

1.46 
1.83 
1.42 
1.57 

1.80 
1.58 
1.19 
1.52 

4:28 

1.23 
0 ..95 
1.15 

1.43 
1.74 
1.27 
1.48 

1.57 
1.47 
1.1 8 
1.41 

3:1 9 

1.35 
2.41 
1.24 

1.40 
1.83 
1.44 
1.56 

1.62 
1.57 
1.1 0 
1.43 

3:04 

el, breaking down performance by system com· 
ponent. The results of these tests can help you 
identify the relative performance of a given 
subsystem and determine where performance 
bott lenecks may lie. For a complete descrip· 
lion of these tests, see "BYTE's New Bench· 
marks: New Looks, New Numbers," August 
1990 BYTE. The BYTE low-level benchmarks, 
version 2.2, are avai lable in the byte.bmarks 
conference on BIX, or you can contact BYTE di· 
rectly. 

BYTE's application performance suite mea­
sures the performance you can expect to see 
running a given application category under a 
given operating environment. We test under 
two environments: DOS 5.0 and Windows 3.0. 
We test three application categories for each 
environment, running test scripts using the fol· 
lowing programs: Word Processing: WordPer­
feet 5.1 and Lotus Ami Pro 2.0; Spreadsheet: 
Lotus 1 ·2·3 release 2.3 and Microsoft Excel 
3.0a; and Database: Software Publishing Su­
perbase 4 version 1.3 and Borland dBase IV. 
The data files and test scripts are available 
from BYTE. 

BYTE benchmark results show that the computing pe1fornwnce of' the PowerExec ranks even with fast 386SL machines. 
The PowerExec's batte1y -/(f'e test results were outs/an.ding. 

The processor and display upgrades re­
qu ire dea ler install ation. AST hadn ' t re­
leased pricing fo r a 3-volt 486SL proces­
sor upgrade at press time. The two color 
displays are expensive; for the price dif­
ference , I recommend the active-matrix 
display ($2000) over the lesser-quality pas­
sive-matrix model ($ 1499). 
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Ergonomics 
The PowerExec is a solid, we ll-built ma­
chine that ' s about as sturdy as other mod­
els we've tested. The 83-key keyboard has 
a poor fee l and an awkward layo ut tha t 
features half-size PageUp, PageDow n, 
Home, and End keys along th e top row 
and a small right Shift key that 's easy to 

miss . Two ti ny support legs under the ma­
chine extend to create a better typing angle. 
A keyboard-based mouse emulator is awk­
ward, but it's usable in a pinch. 

The PowerExec 's 9-inch VGA display, 
with 64 shades of gray, offers plenty of 
contrast. The externa l port will simulta­
neously drive an external color monitor at 



_ atur~ 

,.. ffi~ · that runs at 
160 megabytes/sec. The Number Smasher's i860' has 

. been clocked at 80 megaflops doing matrix multiplies, ff! 
megaflops doing FFTs and 11.8 Double Precision Unpack 
Megaflops on large arrays-ten times the speed of a 486 
and twice the speed of a Cray 1 F! One happy user 
recently reported that his "Baby Cray" was happily 
humming away saving him thousands of dollars per 
month in 3090 rentals. The Number Smasher comes with 
the finest i860 compilers on the market, your choice of 
Microway's NOP™ FORTRAN , CIC++ or Pascal. 

Call or write today for more information on Microway's 
new black tower systems. 

MICfOWBY-_®________ -/,l;,~/~o.....yt,a__~kof lc~~-_n u_n_t_o_ne~t __- g _ a -__-PO'c .re_ id ....s \b e tioo_
Corporate Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 • U.K./Europe 081-541-5466 
France 01 43 2 69593 • Germany 069-75-2023 • Holland 40 836455 • Italy 02-74.90.749 • Japan 0474 23 1322 • Norway 6-892020 
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800 by 600 pixels with 256 simultaneous 
colors. 

Easily accessible control buttons locat­
ed above the display turn on power, ad­
just contrast and brightness, turn the dis­
play on and off, and put the computer in 
suspend mode, which shuts clown every­
thing except system and video memory. 
Other features include a removable hard 
drive, which slides out easily. The sicle­
mounted floppy drive and PCMCIA slots 
worked fine, although the modem card I 
tested didn't eject properly. 

One note of caution on PCMCIA cards: 
The ink was still drying on the software 
specifications as we went to press. While 
the cards complied with PCMCIA 2.0 
hardware specifications, the driver soft­
ware (designed by the BIOS manufactur­
er) did not. As a result, a card that works in 
the PowerExec requires a different driver 
to work in another machine. When ver­
s ion 2.0 drivers are available (they should 
be when you read this), differences be­
tween software implementations may still 
hamper compatibility between two ma­
chines that use different BIOSes. 

Written documentation consists of a sin­
gle pocket user's guide. There 's no tech­

nical reference manual ; the more complete 
documentation is on-line, but that doesn't 
help much when you're troubleshooting. 

Power and Performance 
The PowerExec uses one nickel-metal-hy­
clricle battery and offers just two power 
management options: " maximum pe1for­
mance" and " maximum battery life. " It 
has no individual time-out settings for the 
di splay, processor, and hard drive . The 
PowerExec performs these functions au­
tomatically, based on your usage patterns. 
The SmartSleep option mirrors the cur­
rent memory state to the hard clri ve and 
completely shuts the system down. 

The PowerExec did well in BYTE' s bat­
tery-life tests, running for just over 4 hours 
(see the figure). When the battery is de­
pleted, the PowerExec drops into suspend 
mode and preserves the machine's current 
state while you drop in a second battery 
or hook up external power. The machine 
also accepts 12 AA alkaline batteries , 
which AST estimates will last I '/, hours. 
Recharging takes 90 minutes. 

On BYTE's performance benchmarks, 
the PowerExec scored about as well as the 
fastest 386SL machines BYTE has tested 

(see "Eight Notebooks Keep a Tight Grip 
on Power," September 1992 BYTE). De­
spite relative ly slow hard disk results in 
the low-level tests, fast video helped the 
PowerExec post strong results in the DOS 
and Windows application suites. 

Beyond Upgradability 
The PowerExec's processor and display 
upgrade options are appealing as a hedge 
against obsolescence, but as experience 
with desktop PCs has shown, few users of 
modular PCs ever upgrade. Planning ahead 
and buying what you need up front is usu­
ally a better solution. 

Beyond upgradability , the PowerExec 
offers unprecedented flexibility, strong 
performance, and long battery life. The 
removable hard drive and dual PCMCIA 
slots are especially attractive if you want to 
use a notebook computer as your primary 
machine. The one di sappointment is the 
keyboard's feel and poor layout-a prob­
lem common to many other notebook com­
puters. • 

Rob Mitchell is a senior lechnical editor at 
BYTE. You can reach him on BIX as 
"rob_mitchell" or on MCI as "rmitchell." 

THE FAX SERVER IS TROUBLE-FREE. 


THE PHONE CALL IS TOLL-FREE. 


THE TRIALOFFER IS ABSOLUTELY FREE. 

Now you can try out the network fax server that has everything, for nothing. Just 

call toll-free for an evaluation unit of Castelle's FaxPress 3.0. And see for yourself how 
easy it is to add fax capabilities to your network. Free. 

Unlike most fax servers which require a PC to work, FaxPress 3.0 is fully self-contained. It's easy to install, easy 

to use, and easy to manage. 


No other fax server is so trouble-free. And no other fax server offers such a range of features: Auto routing of 

faxes. Full HP ill font support, which ensures fax quality. And, integration with Novell's Print System, 

so each user can define where to receive personal faxes. 


And whatever you work with, FaxPress works with, too. Novell, LAN Manager/LAN Server 
.networks on Ethernet or Token Ring. DOS, Windows 3.1, APL You name it. I 

Plus its enhanced (MHS-based) e-mail faxing lets you fax as easily as you 
e-mail, without learning a new user interface. FaxPress even serves as a CASTELLE 


Enhancing your network productivity. 
two-port Novell print server. 

Best of all, you're free to try the FaxPress 3.0 for 30 days; absolutely free. 1•800•359•7654 


Ask for dept. 421 

C01stcllc, Inc. 3255-3 Scott Blvd., Santa Clara, CA 95054. (408) 496-0474. f'/\X (;\08) 496-0502. Faxl'n.·ss is a trademark of Castdle. Other brand and pnxiuct names arc trademarks or n.:gistcn..'<I trademarks of their n!Spcdivc 

holders. ©1993 Castclle. "The evaluation unit is avai lable wilhin the U.S. to qualified companies for up tn30days. 
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• •at You Wan11-·~~ 

Keyboards Floppy Disk Drives 
Fujitsu 101-key enhanced keyboard Toshiba 1.44MB 
Part no.: 1817 128 3.5" Internal Floppy Disk Drive 
Product no.: FKB4700 Part no.: 1840774 
$79.95 Product no.: 356KU 

$99.95 

Computer Cards 

VG7700 	 Cables, Gender 
Changers, and Adapters 

Product no.: 
SIMM Module 
Function: I MB 80ns 
$54.95 
Part no.: IB42251 
Product no.: 511000P-80 
18-pin DIP 
Function: !MB 80ns 
$5.99 

16-bit VGA Card 
Part no.: IB67459 

Product no.: 
$99.95 

$7.95 

Hard Drives (IDE) 
Part no.: 1814074 
Product no.: CP30104 
Capacity: 120MB 
Speed: 19ms 

$389.95 

Power Supplies 

', .-

150 watt 8088 
Part no.: 1819465 
Product no.: JE1030 
$99.95 

whe11~11u Want 11. 
Jameco offers a full line of competitively priced computer products 
for immediate delivery. Select what you want from our 100-page 
catalog. Orders placed before 2:00PM(PST) are shipped the same 
day. All products are backed by our customer service experts and 
a 30-day full-refund guarantee. Once 
you buy, you'll understand why 
millions of customers have been 
choosing Jameco for over 20 years. 

GET A FREE JAMECO CATALOG 
CALL 1 • 800 • 637 • 8471 ~l'.r;:~B3 

1355 Shoreway Road, Belmonr, CA 94002 

© \/1)3 J:unc:co El ectronic Components Compu ter Prod uc1s. 
All 1radcmark:s uc ri:gisu:rcd trademuks of their rcspccti\'C companies. 
T erms: Prices arc subject to change "ithout n o 1i cc. Items subject to availabili£)' 
and priur ~le. Complc1 c lisl of 1crm s/warra111i c:$ is ava il able upon a:qucn . 

'Ill 

COMPUTER PRODUCTS 

Sales: l •800•83 l •4242 
Jameco ServiceLine'"' : l ·800·83 1 · 8020 

Technical Support: 1·800·831·0084 

Circle 115 on Inquiry Carel . 

6-foot parallel DB25-pin male DE9 female to DB25 
to Centronics male printer cable male serial adapter 
Part no. : 18287 16 Part no.: 1Bl0305 
Product no.: PPC6 Produce no.: AD925 

42 IOOOA9B-80 $4.95 

')( 

Metex Digital 
Multimeters 
4.5 digit w/&equency & 
capacitance & data hold switch 
Part no.: IB27 158 
Product no.: M4650 
$69.95 

Memory 
Part no.: 184 1769 



Winning Streak, 

Great Software, SD'93... 


You may have won: 
• Fully-loaded386SX 

Notebook.from GRiD 
Systems 

• Scientific Calculator 
• 	$10or$20 offyour 

next Shop purchase of 
$249 or $399, 
respectively 

YOUR WINNING STREAK PRIZE CODE IS: BPlSL . CALL FOR 

YOUR PRIZE AND OFFICIAL GAME RULES. Winning Streak is back 
by popular demand, with valuable prizes and cashdiscounts for 
Programmer's Shoppers. Call 1-800-421-8006 for your prize and more 
information, then head to your fax machine for a free Priority Pass to 
SD '93, the place where tl1e indusuy happens. Test drive new and updat­
ed products from 200+ companies who cater to develope r~ , and lots 
more. To get your free Priority Pass to SD '93, call (617) 740-0025 from 
a fax machine and enter SHOP-093 when asked for a Fastfa1.1s number. 

WATCOM SQL 
Developer's Edition 
byWATCOM 
NEW PRODm:r-SPECIAI. INTJ!Oll llCJ'OllY 0 FFEll. 
C omplete client/server development tool 
allows you to develop and deploy single-user 
s tand:~one applications, :md to develop appli ­
cations fo r use wi th the Network Server E1Li tio11 
(sold separately). Includes: Single- user data­
base server (both 16- and 32-hit versions); 
ACME application development system; 
Embedded SQIJC preprocessor; SQLlibraries 
fo r WATCOM C, C/:)86, MS CIC++ and BC/C+ +. 

l.IST: $795 PS Price: $H 9 
Fas/Faxts 1044-035 

High C/C++ v3.0 
by MetaWare Incorporated 
M etaWare lncoqiorated int roduces its newest 
product: the 32-bit 1-iigh CIC++ compiler, version 
3.0. High C++ is a true compiler, not a C to C++ 
tnuislator. "lncrement:LI Strengths" lets you spe­
cify the level ofC++ compilation, :Lllowingyou to 
migrate from C to C+ + one C++ block at a time. 
Incl uded in the package is a C++-t:tilored source­
level debugger, and a 32-bit Application Develop­
ment Kit for Windows. Meta\V:Lre offers a full line 
of multi-l:mguage, multi-platform compilers fo r 
profcssion:LI software developers. 

LIST: $795 PS Price: $749 
Fastfla.">:ls 89-063 

Distinct TCP/IP for 
Windows 
by Distinct Corporation 
Distinct TCP/IP fo r Windows SDKextends the 
TCP/IP and RPC/XDR networking capabilities 
to Microsoft Windows. Incl udes the small est 
and fastest DLl.s today available fo r Berkeley 
Sockets, RPC, Telnet, and l' l'I ~ Coexists on the 
same board with Lm1Manager, Novell and 
Banyan. Supports Packets, ND IS and ODI dri­
vers. Only 5KB of DOS memory required. 

(SDK) LIST: $495 PS Price: $439 
(Applications) LIST: $'\95 PS Price: $379 
Fas/Faxts 1951 -003:(.\'DK) , 1951-00l:(App.) 

WATCOM C9.0/386 
byWATCOM 
Develop mu!debug 32-hit applications fo r 
extended DOS, Windows and OS/2 2.0. 
Includes royalty-free 32-hit DOS extender, 
true 32-hit Windows GU I Application Kit , our 
fast, tight, and reliable :n-hit Code Optimi zer, 
licensed Microsoft Windows SOK 
Components, an interactive Source-Level 
Debugger, an Execution Profil er and more! 
Now includes OS/2 2.0 support. 

l.IST: $895 PS Price: $599 
Fas!Fa.rts 1044-029 

SVS Cl ANSI C, Pascal, 
or FORTRAN-77 
by Si licon Valley Software 
Only from the Programmer's Shop! ANSI 
compliant, optimizing, 32-bit compilers; 
Dl'Ml-compliant, roya lty- free DOS extender; 
source level debugger; utilities. Supports "flat 
model" code. I.inker, librarian, make, i387 
emulation, w:)l/4 167 support. Interoperable 
languages' C:Lll : 41 :Vi72-880 

l.J ST PS Price 
ANSI C $325 $315 
Pascal $:)25 $3 I 5 
FORTRAN $:195 $375 
fos!Faxts 1958-048: (C) , 1958-050: 
(Pascal), 1958-049: (FONTNAN) 

SLATE with Graphics 
by SymmetryGroup 
SI.ATE with Graphics is a universal printer 
dri ver lib ra1y. It supports dot matrix, laser, 
and l'ostScript printers. It incl udes over 
250 text and graphic printing functions to 
select fonts, print text, print images from 
the screen, PCX, and TIFF fil es, and much 
more. It allows royalty- free di stribution of 
your application, the 750 printer database, 
and the setup and testing programs. 

LIST: $448 PS Pr ice: $4 19 
fr/sfFa.tis 891-005 

To Order Call 1 -800-421-8006 

http:Fastfa1.1s


...the Programmer's Shop gives 

you all three. Shop the Shop. 


Visual Basic for DOS 
Microsoft Corporation 
Draw fonns, controls; write event-procedures;create 
custom controls--in DOS! Create new apps or com­
bine witl1 c,xisting CIC++ or Pasctl code. Highly com­
patible witl1 Visu[tl Basic for Windows. Rtm existing 
Quick lllL~ic/Basic POS code!80x86 compiler creates 
l00%standalone .EXE files;386 code generation; 
MOVE overlays; an integnucd ISAM and much more! 

LIST PS Price 
PRO $495 $H9 
Standard $199 $B9 
FastFaxls 502-408:(PRO), 502-407:(Stand.) 

ResourceSHIELD 
by The Stirling Group 
R esourceSHIELD integrates the process of 
creating, editing, translating, compiling and 
managing resources for graphical applications. 
Avismd resource development tool with seven 
resources editors will edit resources in binary 
or text resource files. Pre-designed resource 
templates for di;dogs, menus and icons are 
included. 

LIST PS Price 

Windows $149 $149 
05/ 2 2.0 $295 $289 
Windows NT $295 $279 

/l({s/F({.\'/s 2929-019:(\Vin.& OS/2) 

WindowsMAKER'" 
Professional 
by Blue Sky Software'" 
C onsidered tlie easil'St :md fa~test 11"<ty to create 
MS-Windows applications in CIC++. Generate 
tlie Windows .EXE w/completc source & produc­
tion files (no roy;dties). Just Point & Click to 
deline theWindows user intc1face. Lets you ;mi­
matc your design to ins!lmtly test look & feel mid 
make chmigcs on the lly 111thout needingto 
compile. Custom code is preserved dmingcode 
regeneration .The leading development tool for 
Microsoft Windows. Highly Recommended. 

LIST: $995 PS Price: $895 
Fas/Faxls 2001-006 

The PKWARE Data 
Compression Library 
by PKWARE 
The PKWAllE Data Compression Library 
;dlows software developers to add data com­
pression technology IO appl ications. The 
application prognmi controls au data 110, 
allowing data to be compressed or extracted 
to any device or area of memo1y. Only35K of 
memory is needed to compress data, and only 
I2K is needed to extract data. Compatible with 
MSC, !lC++, TC, Tl' 6.0, Clipper, ll;L5ic 4.5 , 
7. 1, ASM . 

LIST: $295 PS Price: $275 
Fas/F({.\'/S 3043-011 

tall FastFaxts for product information any time, 
day or night. 617-740-0025. 
•Get free information on all of onr more 1h:rn 10,000 prodnc1s any lime yon like 
• Olal from a fax machine or f<Lx- hoard equipped PC • Follow lhc vokc computer's instructions 
• Receive litera1urc inslanlly via f:Lx 

Visual Basic for Windows 2.0 
by Microsoft Corporation 
W hen you need to create a Windows application 
quickly, nothingoffers the sheer productivity of 
Microsoft Visual Basic 2.0, Standard Edition. A 
visual development environment, flexible pro­
gnunming hmguage, and fast runtime execution 
make tllis tlie shortest route to full-featured 
Windows applications. The Professional Edition 
includes messaging and data access capabilities, 
a widevariety of add-on tools, and more. 

LIST PS Price 
PRO $495 $399 
Standard $199 $B9 
Fas/F({Xfs 502-443:(/'RO), 502-431;(Stand.) 

ProtoGen 3.0 
by Protoview 
NEW VERSION! The industry standard for 
code generation ;md prototypingWindows 
applications. Develop the user interface of 
your application using Visual prototyping 
methods. ProtoGen generates expert level, 
commented code for ANSI C, Microsoft MFC 
C++, Borland OWL C++, Turbo Pascal, and 
Microsoft NT Win32. All generators included! 
User Code is preserved from one generation 
lo the next. It's e;L>y and fast. 

UST: $I 99 PS Price: $99 
Fas/Faxts 2115-009 

Q+E Database Librar y 
by Pioneer Software 
Q+E Oall1basc Library provides complete 
database connectivity to Windows mid OS/2 
applications using Dynaniic Link Libraries. 
QELIB can read, insert, update, create or 
delete datab:L5e records for the following data­
base formats: lltrieve, dBASE, DB2, Excel files, 
INGRES, NctWare SQL, Oracle, OS/2 DBM , 
Paradox, SQIJ400, SQLBase, SQIJOS, SQL 
Server, Syh;L~e, Tandem Nonstop SQL, text files, 
and XDB. 

UST: $399 PS Price: $339 
Fas/Faxts 2137-012 

Star Tre k '" : 
The Screen Saver. 
by Berkeley Systems 
Bemn aboard the Enterprise'" with Captain 

Kirk and Mr. Spock on a mission to prevent 

screen burn-in. Encounter trillingTribbles, 

Klingon hattlecruisers, and burrowing horta. 

This all new screen saver provides over 15 ani­

mated displays, p:L~sword protection , System!Q 

and full compatibility with After Dark. 


UST: $60 PS Price: $39 
Fas!Frtxls 2900-007 

-~ ~ ~ ~ Canada 800-446-3846 ~ 	 MA 617-740-2510 

FAX: 617-749-2018 


~ 	 • Credit card orders processed only when product is shipped l~ fI • All prices subject to change • International pri ces will vaf'y 
Mention C ode BY193 



Dynamic screeen sizing and positioning are achieved throug 

Programmable Control in Pr~fessional Series (CPS) ~r 
Manual Control in M.ultiscan Series (CMS); , 

Flat-Square Screen (15'' & 17") increases 

display clarity while reducing 

distortion and screen glare. 

Low Radiation 

(MPRII) models are 
« 

available for an ~() image · sharpness 

' and increase the additional protection 

amount of information against electro­

on WINDOWS; magnetic 1'adiation. 

To rediscover what isFull Screen 
coming through yourDisplay is a tremend­

ous advantage in bright WINDOWS, 
CPS1460/CMS1461 CPS1760/CMS1761 CPS1560/CMS1561

Graphics User Interface look into a brilliant 

and Multimedia applications; CTX Professional monitor today. 

Where Monitors are CTXellent 

CfX INTERNATIONAL CTXSOUTH CTX EAST CTXMIDWEST CfXOEM 

20530 Earlgate Street 6090-F Nonhhclt Pwy 146 Division Place 500 Park Blvd., Ste. 425 1225 E. Crosby Rd. , A21 


Walnut, CA 91789 Norcross, GA 30071 Hackensack, NJ 07601 ltasca, TL 60143 Carrollt.on. TX 75006 


714/ 595-6146 404/ 729-8909 201/ 646-0707 708/ 285-0202 21 4/ 416-9610 

Fax 714/ 595-6293 Fax 404/729-8805 Fax 201 / 646- 1998 Fax 708/285-0212 Fax 214/ 245-7447 


©Copyright 1992. CTX International, Inc. All Rights Reserved. All brand or product names are trademarks or registered trademarks of their respective owners. 
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REVIEWS 


HARDWARE 

Desktop CD-ROM Publishing 

JON UDELL 

As the multimedi a jugge rnaut rolls 
along, PC buyers have-at las t-be­
gun to view CD-ROM drives as stan­

dard equipment. Meanwhile, affordable 
CD-Recordable drives beckon to a leg ion 
of newly empowered desktop CD-ROM 
publi shers. The $7995 Philips CDD52 I 
was a star attraction at the revi'talized CD­
ROM Expo in Boston last September, and 
I rate it (along with similar products from 
Sony and JVC) as one of the l wo or three 
most important developments I've seen 
during my career at BYTE. 

Six years ago l worked for one of the 
first companies to commerc ia li ze CD­
ROM for the delivery of large quantities o f 
data to the desktop. Dropping a half-giga­
byte silve r platter into a PC peripheral 
and rummaging through seeming ly inex­
haustible databases was a thrill I'll never 
fo rget. Producing those platters, though , 
was a fonnidable challenge. ISO 9660 (the 
now-standard CD-ROM file system) and 
MSCDEX .EXE (Microso ft ' s CD-ROM 
redirector fo r DOS) hadn ' t arrived yet, so 
our engineers had to invent a proprietary 
file system. To test our PC re trieval soft­
ware against large data sets on a VAX­
based premaslering system req uired an­
other c lever hack: a CD-ROM emulator. 

By 1988, the advent of MSCDEX, ISO 
9660, and commercial emulators had taken 
a lot of the black magic out of CD-ROM 
publishing but hadn ' t e liminated the ex­
pense, delay, and uncertainty of the disc­
mastering process. As a resu lt , the growth 
of the CD-ROM industry has been a long, 
slow burn-until now. 

Hardware and Software 
At 16 by 13 inches, the CDD52 l 's foot­
print is only slightly larger than my o ld 
Hitachi l 503S C D-ROM drive. Its 5-inch 
height, however, is tw ice that of the Hi­
tachi drive. Into the extra space Philips 
jams the additional parts needed to not 
on ly detect but also create pits on the sur­
face of a CD: a high-powered laser, a po­
lari zing beam splitter, lenses, and control 
c ircuitry. Externally, the package is Spar­
tan . On the back panel, you have access 
to a pair of SCS I-2 connectors, a SCSI 
DIP switch, a voltage se lector, and the 
power switch. The front (see the photo) 
sports an open/close button and LEDs for 
power, read , write, and error statu s. 

The Philips 
CDD52 I double­
speed CD 
recorder writes 
600MB in a 
ha(f'hour. 

Philips bundl es th e driv e with an 
Aclaptec 1542 SCS I-2 adapter and ASP! 
(advanced SCSI programming interface) 
driver, a SCSI cable, MSCDEX.EXE, and 
a set of DOS utiliti es ca ll ed C D-Write. 
Wh y ship the Aclaptec controller with the 
drive? CD recordin g depends critically on 
an uninterrupted stream of data, particu­
larl y when-as with the CDD52 I-the 
drive run s at twice the norm al C D play 
speed, req uiring a sustained transfer rate of 
better than 300 KBps. (The drive 's meager 
256-KB write bulTer doesn ' t help matters, 
and some resellers of the drive offer soft­
ware that acids ex tra buffering.) To ensure 
best results, Philips chose to control CD­
Write 's environment by optimizing for the 
Aclaptec. The com pany also spec ifies that 
your data source must be a hard di sk with 
a sub-20-milli seconcl access time. 

That hard di sk, by the way, is the work­
space where you assemb le the materi a l 
you' ll write to the CD. CD-Write converts 
on the fl y from the hard di sk's DOS file 
system to the CD's ISO 9660 file system. 
It can a lso redirect the ISO 9660 image 
that it creates to a hard disk and can write 
s uch a preformattecl image to th e CD. 
You ' re unlikely to need the image-to-hard 
disk feature, since the recorded CD itself is 
idea l for archiving the image, testing it, 
and conveying it to a disc-mastering house. 
The image-to-CD fea ture could be handy 
if your authoring system can produce only 

LSO 9660 outputs. 
Although CD-Write records only "mode 

I" discs, the drive is also capable of "mode 
2" fo rm a ts s uch as C D-ROM XA (Ex­
tended Architecture) and C D-I (Compact 
Disc Interactive). To create such di scs, 
you need an authoring system that can in­
terleave streams of audi o, video, and data, 
along with a formatter that can lay out sec­
tors according to the XA and CD-I stan­
dard s. Dataware Technologies is one re­
seller of the CDD52 l that can use the drive 
thi s way . 

Anatomy of a Writable Disc 
The spiral track of conventional read-only 
CDs consists of a series of pits etched into 
a polycarbonate substrate that's covered 
by a reflective layer. Intensity of re fl ected 
laser light varies clue to diffraction caused 
by the pits . In the case o f writable CDs, 
the substrate has a U-shapecl groove (600 
nanometers wide and I 00 nm deep) cov­
ered by a se nsitive layer of organic dye 
and a refl ective layer (usually gold). Using 
the groove to control ro tati onal speed and 
radial track ing, the laser fuses the dye to 
the substrate to create impressions that or­
dinary CD-ROM readers can detect. 

The price o f a writable disc was initi al­
ly $40, but it 's coming clown fast. Kodak 
recentl y announced a single-disc price of 
$25 and predicted $ I 0 discs in three years. 
Why Kodak? The company 's Photo CD 
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technology creates economies of scale for 
makers of writable discs and CD recorders 
alike. (The CD recorder that writes Photo 
CD discs is, in fact , the Philips CDD52 I.) 
That's great news for the nascent CD­
recordable industry. 

The writable disc ' s layout reserves two 
regions for control information. Innermost 
is the power calibration area. Here the 
drive pe1forms a series of test recordings to 
find the optimal laser power for each par­
ticular disc. (Once this has been deter­
mined, the drive remembers the setting 
and retrieves it from memory when it sees 
the same disc again .) Next comes the pro­
gram memO/y area . Since the drive can 
record up to 99 incremental sessions and 
does not store a permanent directory in 
the lead-in area until you finalize the di sc, 
this area serves as a temporary directory . 

Each session written by CD-Write is an 
ISO 9660 image. You can select and read 
any of these sessions with the CDD52 I . 
Only the first one, however, is visible when 
you load the disc into a standard CD-ROM 

'JTE ACTION SUMMARY 

• 	 WHATTHE PHILIPS CDD521 
DESKTOP RECORDABLE CD IS 
A CD recorder and ISO 9660 
formatter that writes discs 
readable in standard CD-ROM 
players. 

• 	 LIKES 
A revolutionary technology that 
heralds the dawn of personal 
CD-ROM publishing. 

• 	 DISLIKES 
Its immature, quirky software. 

• 	 RECOMMENDATIONS 
Invaluable for testing CD-ROM 
discs prior to mass replication, or 
for low-volume production of 
discs. Also useful for archiving 
and transporting large quantities 
of data. 

• 	 PRICE 
$7995 

• 	 FOR MORE INFORMATION 
Philips Consumer Electronics Co. 
l Philips Dr. 
P.O. Box 14810 

Knoxville, TN 37914 

(615) 521-4316 

fax: (615) 521-4406 

Circle 1221 on Inquiry Card. 
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reader. While Kodak ' s Photo CD player 
will read multiple sessions , CD-ROM 
drives available today-including those 
bundled with MPC upgrade kits-will not. 

P,oducing 
the CD-ROM disc 

was an amazing 

experience. 

-
Do-It-Yourself CD-ROM Publishing 
I've always wanted to put the indexed full 
text of BYTE onto a CD-ROM, and the 
CDD52l gave me the opportunity. Prepar­
ing the data, pumping it through the two 
authoring systems that I chose for the ex­
periment, and running a series of small­
scale tests on the CD took several days. 
Writing 265 MB to the final CD was anti­
climactic- it took just 20 minutes . 

I started with a collection of 4000-odd 
files representing the textual content of 
the last six years of BYTE-about 60 MB 
of data. First I ran a series of filters to clean 
up and reformat the text. Next I married the 
text to the contents of a database of BYTE 
articles, embedding headers at the top of 
each file to enable fielded as well as free­
text search. 

Then I unpacked two text-retrieval sys­
tems I'd been wanting to try out: Retrieval 
Technologies' re:Search for DOS (see 
"Searching for Common Threads," June 
1992 BYTE) and Personal Library Soft­
ware' s Windows Personal Librarian (see 
the Reviewer's Notebook in the September 
1992 BYTE). l used both to index por­
tions of the data set and then eventually 
all of it. Duplicating the 60-MB data set to 
accommodate field codes specific to each 
retrieval system, along with adding the in­
dexes, brought my image size up to 265 
MB-still less than half the space avail­
able on the CD. 

The drive ' s multisession capability al­
lowed me to test small samples of data 
directly on the CD. Little problems (e.g., 
absolute rather than relative path names) 
become big problems when multiplied by 
4000 files, so the ability to test incremen­
tally is incredibly useful. CD-Write has 
one very annoying quirk. It can write one 
or more source trees to the CD, but it lops 
off the top level of each tree. This con­

fused both retrieval systems. Indexes re­
ferring to files of the form \ ARCHIVE \ 
199 1 \fi 1 ename broke when those files 
showed up on the CD as \1 9 91 \fi l e ­
name. To work around this oversight, I 
had to use a fake root that I alternately hid 
and revealed using the DOS SUBST com­
mand. Philips acknowledges the glitch and 
agrees it should be fixed . 

Some valid DOS file and directory 
names aren' t legal in ISO 9660. Filenames 
with hyphens and directory names with 
extensions are the notable examples. CD­
Write alerts you when it spots an incom­
patible name and aborts. After a few false 
starts, I wished the program would scan 
the entire input name space and produce 
a comprehensive list of problem names. 
Some resellers of this d1ive offer software 
that will write non-9660-compliant names 
to the CD or that can map such names to 
legal 9660 equivalents on the fly. 

At issue here is the ability to use a CD 
recorder not only as a publishing tool but 
as an archiver. Obviously, if you're pub­
lishing a disc, you'll want to comply with 
9660. It's a different matter, though, if you 
simply want to dump the contents of your 
hard drive to long-term storage on a CD. In 
that case, you'll want to keep hyphenated 
names (which MSCDEX can, in fact, read) 
or else correct them automatically . 

Opinions differ as to how useful CD 
recorders are for archiving. Sustaining 300 
KBps for the duration of the write session 
is a stringent requirement, and if there' s a 
break in the flow of data, you've wasted an 
expensive disc . It's impractical , therefore, 
to feed the recorder from a network drive. 
Even a heavily fragmented local DOS vol­
ume could pose a problem. While the abil­
ity to archive to CD is limited, however, it 
can still be useful in some circumstances. 
Philips agrees that a future version of CD­
W rite should deal with names in a way 
that better supports archiving. 

Quirks aside, producing the CD-ROM 
disc was an amazing experience. For mass 
production of discs, you'll still need the 
services of a disc-mastering house, but the 
money you'll save by producing and dis­
tributing your own beta discs could pay 
for the drive in short order. Limited pro­
duction you can simply do yourself, writ­
ing CDs on demand. The OSF/I distribu­
tion discs, for example, are published this 
way using Young Minds' CD-mastering 
software for Unix and the Philips drive. If 
you think Quark, Frame, and PageMaker 
are the be-all and end-all of desktop pub­
1 ishing, you ain ' t seen nothing yet.• 

Jon Udell is a BYTE senior technical edi­
/or at large. Yo1-1 can reach him on BIX as 
''judell." 
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IntroducingCA-dBFasr 
new 
CA-dBFast.™ 
The first 
and only 
dBASE™ 
compatible 

.,_ · ~ database and 
dBASE/X-Base language for 
Windows. It's the fastest, 

1 9 9 2 

smartest and easiest way fl 
for millions of users and 
developers to join the .~. • 
Windows revolution. w~"z:;,,~~o 

Graphical, colorful CA-dBFast 
will bring new life to all of your 

f :- ::r ;,.;.r·~1 

F\: rn-. ,?• .~. f"OHTJIA DC•bt 
FONT 14 ABC•b c. 

IOMl/All C..i... 

~~~'./o"~~~;~ii c FON'l' 15 ABCabc 
OD 

Your applications will really come to life 
with multiple colors andJonts. 

existing dBASE programs. 
Liven them up with multiple, 

movable windows, pull-down 
menus, check boxes, dialog boxes, 
radio buttons, push but­

: ::=~entons and bitmap pictures. :rn~ CA-dBFast also helps MICROSOFr•> 
WINDOWS•• 
CO\ol l}\llllLEyou create new dBASE 

programs quickly and easily. 
Unlike other Windows devel­

opment systems that force you to 
learn a new language, CA-dBFast 
allows dBASE, Fox and Clipper 
developers to use the 
language they 
already know with 
more than 200 
extensions and an 
interactive editor, compiler and 
linker. 

And full industry standard DDE 
and DLL protocols allow your pro­
grams to communicate with other 

CA-dBFast helps you create poweiful, graphical database applications quickly and easily with 
pull-down menus, check boxes, radio buttons and even bitmap images. 

Windows applications. ~ 
So call 1-800- II A77_~ 

CALL CAI and we'll COMPUTERWORLD 
TIS BRA'.'riO l'RFHRE'.'ri( J. 

rush you a free 
Demo Disk. 

Call right now. ursT ""'"r11·ri<ro"'" "" n 

After all, haven't you waited 
long 
enough? GOMPUTER® 

J'iSSOCIATES 
Software superior by design. 

CA-dBFast 

©Computer Associates lmemational, Inc. , One Computer Associates Plaza, Islandia NY I1788-7000. 1-800 CALL CAL dBASE is a registered trademark of Borland International, 
Inc. All trade names referenced herein are trademarks of their respective companies. 
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APPLICATION 

Neural Net Adds Smarts to Spreadsheets, Slowly 
MAUREEN CAUDILL 

Wouldn't it be nice to have an expert 
inside your favorite spreadsheet pro­
gram? One who could learn to make 

decis ions just the way you want them to be 
made? One who could, like a neural net­
work, mimic the learning processes of the 
human brain? 

Thi s enti c ing scenario is the premise 
behind Braincel , a $249 neural-network 
ex.pert shell from Promised Land Tech­
no logies. The program is an add-in tool 
for Lot us 1-2-3 for Window s and Mi­
crosoft Excel. The company c laims more 
than a th ousand users in sc ience and in­
dustry . According to Promised Land , the 
target audi ence includes business analysts 
who understand things like multiple re­
gression and scientific analysts using the 
product as a modeling tool. 

The deve lopers at Promised Land have 
given a lot of thought to making neural­
network simulators easy to use, and their 
notion of pl acing one within spreadsheet 
packages is wonderful. Unfortunate ly , 
Braincel's performance doesn't yet mea­
sure up to its pro mise. 

Spreadsheets, with their sophisti cated 

\ITE ACTION SUMMARY 

• 	 WHAT BRAINCEL IS 
A neural network that works with 
Lotus 1-2-3 for Windows and 
Microsoft Excel. 

• 	 LIKES 
Spreadsheet connection; good 
user interface. 

• 	 DISLIKES 
Too slow for large-scale 
problems; poor documentation . 

• 	 PRICE 
$249 

• 	 FOR MORE INFORMATION 
Promised Land Technologies, Inc. 
900 Chapel St., Suite 300 
New Haven, CT 0651 0 
(203) 562-7335 

fax: (203) 624-0655 
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The ch.arts demonstrate the Excel Braincel expert 's pe1formance in. testing. The 
desired output values are displayed as open black boxes, and the expert 's actual 
outputs as solid red boxes. In. the lefi ch.art, the expert's responses m.atched 
the desired answersfor the training data fairly well. (Perfect responses would have 
the red boxes lining up directly on the diagonal line.) The right ch.art shows 
that the expert did not yet generalize well with unknown. in.puts. 

number-crunching capability, provide the 
easiest method of preprocess ing data for 
neural networks. But it 's awkward moving 
the data between the spreadsheet and the 
neural-network si mulator. In most neural­
network shells, you must use the spread­
sheet to process and fo rmat the data, write 
it out to a fi le, switch to the simulator pro­
gra m, convert the fi le lo the format the 
si mulator prefers, and then create and train 
the neural network . Once the network is 
trained, you convert the network ' s output 
bac k to a sp readsheet fil e, reenter th e 
spreadsheet, and analyze the results. The 
process is tedious and prone to error. 

Promised Land has placed the neural­
network simulator within the spreadsheet 
program itself and has provided program­
ming macros to access the functions of the 
simulator. Thi s makes the user interface 
uncommonly c lean and simple to use . 
Braincel appears as an option at the bottom 
of the spreadsheet' s Data menu. 

Braincel uses a variation of back prop­
agation-called back percolation-as its 
network mode l. In simple terms, a back­
propagation neural network learns to per­
form a task through an iterative, super ­
vised learning procedure. The network 
typica ll y consists of three or four layers 
of individual processing e lements, or neu.­
rodes. Each neurode in a layer receives 
input signals from each neurode in the pre­
vious layer and transmits its sing le non­

linear output to all the neurodes in the fo l­
lowing layer. The connection s between 
the neurodes are individua lly weighted 
(both positively and negatively). 

You train the network by presenting the 
input layer with a data pattern . The activ­
ity in the input-layer neurodes transmits 
to the middle layer and then to the output 
layer, where the network 's answer is re­
corded. Thi s answer is compared to the 
true answer for th at input pattern . The 
resulting error first propagates backward 
to the middle layer and then ge nerates 
changes to the weight values between the 
layers. This process repeats for each pattern 
in the training set. Training a back-propa­
gation network can take from a few dozen 
passes through the entire training set to 
hundreds of thousands of passes for very 
co mplex problems. 

Building an Expert Easy as 1-2-3 
Within Lotus 1-2-3, you first format the 
data you want the expert to learn. For ex­
ample, in Braincel's easy-to-follow tuto­
rial , the program learn s to assess the like­
lihood of a loan app li cant's repayin g a 
loan. In thi s example, input values include 
such things as the applicant's monthly in­
come and expenses and number of depen­
dents in the fam ily. You enter the training 
samples into a spreadsheet, one sample 
per row. 

Each of these data items has its own 
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TRAINING TAKES TIME 

The test network is a three-layer back-propagation (or back-percolation.) 

network with 11 inputs, 25 middle-layer elements, and six outputs. The 

network's output consists ()/'a single estimated prediction (the analog value) 

am/jive category nodes, which should have binary outputs (actually -0.5 or 

+0.5). A pattern is considered categorized ifa single catego1y node has a 

positive output while all ()/' th e otherfour category outputs have a negative 

output. The analog error is the average dUf'e rence (magnitude) between the 

estimated prediction value and the true value for each pallen z. Th e 

categorizat ion error indicates, fo r those pallerns in which the network 

generates a category, how closely the network's ca/egory matches the true 

category ()/ the pattem. 


Braincel Braincel Neural-network 
Lotus 1-2-3 Excel simulator* 

Training data results 

Network model Back percolation Back percolation Back propagation 
Training time 18 hrs., 6 mins. 15 hrs., 24 mins. 2 hrs., 35 mins. 
Number of training 5300 5300 5300 
passes through data 


"Error" as listed in 10.3% average 14.5% average 20% true 

simulator's status error per reco~d error per record . rms error** " 
information 
Average analog error 
(smaller is better) 5.4% 4.8% 7.9% 
Average categorization error 

(smaller is better) 0.18 0.23 0.08 

Number categorized 

(larger is better) 62 of 75 56 of 75 62 of 75 

Percent categorized 

(larger is better) 82.7 74.7 82.7 

Number categorized correctly 

(larger is better) 55 of 75 49 of 75 60 of 75 


Percent categorized correctly 

(larger is better) 73 65 80 


Testing data results 

Average analog error 
(smaller is better) 20.3% 24.2% 18.5% 

Average categorization error 

(smaller is better) 1.50 1.€10 1.40 

Number categorized 
(larger is better) 41of75 47 of 75 48 of 75 


Percent categorized 

(larger is better) 54.7 62.7 64.0 

Number categorized correctly 
(larger is better) 9 of 75 10 of 75 11of75 

Percent categorized correctly 

(larger is better) 12 13.3 14.7 


' SA IC's Ansim. 
• • Braincel returns "average" error rates, whereas Ansim uses rms error rates. The rms is a more accurate reflection 

of how well a neural network has learned a prob lem; therefore, a slightly higher rms error rate does not mean the 
Ansim network is less well trained. 

reasonable range of va lues: Monthly in­ co lumns , you place the desired output fo r 
come may vary from $0 to $ I 0,000, for your ex pert. In the tutori al, for example, 
example. You decide on reasonable mini­ the output is a Joan quality rating of I (ex ­
mum and maxim um va lues and specify ce llent) to 5 (poor) . 
these values in the two spreadsheet rows To train the ex pert, you indicate which 
just below th e data examples. Braincel open worksheet contains the tra ining data 
uses these minimum and maximum values and specify the named ranges containing 
to scale all data items from 0 to I. In other the input and output examples. The net­
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work trains either until the effor is reduced 
to a certain level, or for a specified peri od 
of time, whichever comes first. Once the 
expert has been trained, you query the net­
work using the Ask Expert selecti on from 
the menu . 

Documentation Needs Revision 
Braincel provides some ni ce chart func­
ti ons, inc luding two that track the dis­
crepancies between the actual outputs and 
the desired outputs in either bar-graph or 
scattergram form (see the screen). Unfor­
tun ate ly , the manual gives nb details on 
how to produce these charts. After I called 
the helpful Braincel support people, I was 
ab le to get the charts to work fine . 

If you know what you ' re doing with 
neural networks, you can ignore the man­
ua l and produce useful results with the 
simulator. If you ' re a beginner, chances 
are the manu al will lead you astray . 

Is Back Percolation Better? 
Braincel has one serious problem : its per­
fo rmance on real-world problems. Brain­
cel sounded like a godsend for one who 
is using a spreadsheet in conju nction with 
a neural network, because it would e limi­
nate the awkward conversion process men­
tioned earli er. I tried Braincel on a scaled­
down version of an ex ist ing problem to 
see how it compares with the neural-net­
work si mul ator I' ve been using, Ansim 
from SAIC. I worked with both the Lotus 
1-2-3 fo r Windows and the Excel (4.0) 
versions on a 33-MH z 386 PC with a 387 
coprocessor under Windows 3. 1. 

The data set I used inc lu des 11 inpu t 
variables and six output variables. The out­
put consists of a sing le analog value and 
five binary categori es. A correct output 
provides an analog estimate, plus a single 
category determination that should coin­
cide with the analog value. The two thus 
provide a confide nce factor for each other. 
My actua l data has thousands of samples, 
but for this test I restricted training to 75 
randomly chosen patterns. I used a separate 
set of 75 patterns for testing. 

Because of the complex ity of the prob­
lem, I had li ttle expectati on that any of the 
networks would do well when trained on 
such a small amount of data. I just wanted 
to compare Braincel's performance with 
that of a network trained for the same num­
ber of passes on my commercial simulator, 
Ansim. 

Braincel's automatic selection of both 
network size and learni ng parameter uses 
flawed heuri stics . The middle-l ayer size 
it would have selected-nine-is far too 
sma ll fo r a problem of thi s complex ity , 
and the learning parameter was far too 
hi gh. When I initially allowed Braincel to 
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use its automatic heuristics, the network 
never dropped below 45 percent error af­
ter extensive testing, producing near-ran­
dom outputs. 

For my comparison, I specified a back­
percolation network the same size as in 
my regu lar simulator, which uses a fu lly 
connected back-propagation architecture. 
l also set the learn ing parameters with sim­
ilar values in each case. 

I trained the three networks -Lotus 
and Excel versions of Braincel , plus my 
regular simulator-with this data for 5300 
training passes and then tested each version 
on both the original training data and on 
the unseen test data. The results are shown 
in the table. 

Braincel's back-percolation network 
performed marginally well in both tests . 
While the error reported by Braincel was 
half the rms (root mean square) error re­
po1tecl by Ansim, all three of the networks 
achieved similar levels of competence. 

I found no indication that the Braincel 
back-percolation networks lea rned the 
problem any faster than an ordinary back­
propagation network-if anythi ng, their 
performance was a bit worse. According to 
Promised Land vice president Murray 

Ruggiero, back-percolation networks train 
"much faster than back-propagation and 
give better answers." He claimed an im­
provement of as much as tenfold in learn­
ing speed using back percolation ; my re­
su lts dispute this claim. 

When I described the problem and my 
training results to Mr. Ruggiero, he said 
the problem should be recast to a single 
output (the analog value), thus eliminat­
ing the confidence-level categories, and 
suggested that when any network takes 
more than 1000 passes to train , the pre­
processing has been done incorrectly. Such 
advice is totally misleading for many real­
worlcl problems. Difficult problems do 
take longer to learn. 

His suggestion does imply, however, 
that back percolation may have difficulty 
with problems that have more than a single 
output response or with binary/analog 
mappings. Since Promised Land does not 
provide details of this algorithm, there is 
no way to judge its effectiveness except 
through side-by-side tests such as the one 
l used. 

To make matters worse, what took 2 
hours and 35 minutes in my regu lar Win­
dows-based simulator took over 18 hours 

in Braincel's Lotus package to achieve. 
(The Excel simulator was somewhat faster, 
training in only 15 hours and 24 minutes.) 
l suspect that pait of the performance prob­
lem is clue to the overhead from the graph­
ical Excel and Lotus environments . 

The Bottom Line 
While I love the notion of a spreaclsheet­
based simu lator and had hoped that this 
product would rescue me from extensive 
drudgework, I have to give B.raincel a 
thumbs-down fo r my purposes .' Despite 
its ni ce charting functions and easy-to-use 
interface, its performance is too slow. 

With a rewritten manual and better se­
lection heuri stics, Braincel might suffice 
fo r relatively small and simple appli ca­
tions, but performance considerations 
make it inappropri ate for large-scale or 
difficult problems.• 

Maureen Caudill is author r~f' In Our Own 
Image: Building an Artificial Person (Ox­
ford Universily Press, 1992) and has writ­
ten extensively on neural nelworks and Al. 
She is a consultant based in San Diego, 
California. She can be reached on BlX do 
"editors. " 
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VideoSurge 
• 24-Bit full-motion video and image-capture board 

• 24-Bit True-Color, Real-Time video windows 

• Up to three NTSC/PAL video sources selectable 

• 640x480 resolution, up to 16 million colors 

• Under SVGA l024x768 resolution 

• Supports stereo audio passthrough with volume control 

Aitech International, World Headquarters, 830 Hillview Court, Suite 145, Milpitas, CA 95035 
Tel 408-946-3291 • 1-800-882-8184 • fax 408-946-3597 
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Recenter Map 

To see ifyou need Sure!Maps1 take this simple test ­
Do you work anywhere on the earth's surface? 


Why Desktop Mapping? 
A recent study showed that as much 

as 80 percent of all information held by 
business and government can be geographi­
cally referenced. That means, if you ' re not 
already working wi th a mapping 
program ... you shou ld be! 

See Your Data in a Different Light 
By plotting your data on a map, you 

can uncover trends, patterns, strengths and 
weaknesses you've never seen before. 
Whether you use this tool for your own 
anal yses or to prese nt yo ur ideas to your 
colleagues, maps create a clearer picture of 
the data for better business decis ions. 

Create Your Own Database 
Sure!Maps" comes with 36 
standard symbols that you can 
overlay anywhere on the maps in many 
brilliant colors to heighten the impact 
of your displays. By defining up to 12 
attributes for each symbol, you can tum 
your maps into a custom database which 
you can sort by symbol or attribute. 

Sure!Maps also lets you create 
your own symbols from scratch . 
A full-featured icon editor makes 
it easy to build the shapes and 
sizes you want by drawing with 
your mouse or using your 
keyboard . 

Get Full-color Detail 
Sure! Maps is the onl y program of its 

kind to offer full-color raster maps, complete 

No matter the industry... 

Transportation. Uti lities. Real Estate. 

Manufacturing, Government. Educat ion. 

Banking, Retail. Consulting, Healthcare, 

Insurance. Engineering. Oil & Gas. Legal. 

Research and Development 


No matter the job title... 

Propert y Manager. Architect. 

Accountant, Engineer, Surveyor. Franchise 

Manager. Re location Spec ialist. Geologist. 

Manager. Sales Rep. Marketing Exec, 

Urban Planner. Adm inistrati ve Assistant 


wi th topographic details! U.S. Geological 
Survey (USGS) maps are provided in both 
I: IOOK and I :24K scales, so you get both a 
birds-eye overview and detai led close-ups or 
your areas of interest. 

Use Custom Maps and Applications 
Even old , unique or non-standard maps 

can be used with Sure! Maps. For an add i­
tional charge we ' II scan and convert your 
charts or maps and return them to you on a 
CD-ROM for use wi th the Sure!Maps 
software. Custom mapping app lications are 
also available fo r special systems such as 
in format ion kiosks. 

Scroll Across Seamless Map Displays 
Sure!Maps' technology allows you to 

scroll from map to map in one continu ous, 
seamless presentat ion . You can eas il y locate 
a ci ty by selecting a city name, zip code, or 
area code and prefix. And you can even 

calculate line-of-sight distance or the area 
within a circle or rectang le you des ignate on 
the sc ree n. 

This special introductory offer includes 
USGS maps for I 0 major metropo li tan areas, 
a sample of SPOT satellite imagery. a world 
map, and a vector outline map of the United 
States all on a single CD-ROM. 

All on CD-ROM 
for Only $~!'ff 

(a $1000 value*) 

/ rtu,t1ntro4.dotrf N~r 

•• 

•••••• 

••••••••••••••• 

Order Today! 

Call Horizons Technology at 


1-800-828-3808 

(V ISA and MasterCard accepted .) 

' Package includes: 
• Raster maps for ten major metro areas 
• World map and outline map of U. S. 
• Zip code and area code/prefix data sets 
• Apowerful icon editor 
• Free sample of SPOT satelli te imagery 
• User manual 

; Ouick·reference guide 


_0_____ 

---­HORIZONS TECHNOLO[JY, INC~ 



Imagine buying all this real estate for only $99! 

A $1000 value! 

The software comes with complete 
maps fo r I 0 major metropolitan areas ­
all fo r a one- time low price ol'just $99 ' 
So whether you 're plolling out a sales 
strategy, mak ing a presentation, or calcul at­
ing di stances. Sure! Maps is a valuable too l 
that qui ckly pays fo r itself man y times 
ove r. 

SPOT Satellite hnagery 
Sure! Maps inc ludes a samp le of 

sate llite imagery fo r the Dallas/Ft. Worth 

Th e 1·011111c1i1io11 uses i·ector maps 11 ·/tich featuu • simple 
lines mid lack dt'taif Oii point,\· rfi11tt' l'<' Sf and terra in . 

Sure!Maps raster maps are better. Th ey 're co/m:fitl 
detailed maps 11 ·i1h 1npngraphic"al fl'att 1re.\· clearly 
liighligllft'd and they're gc11-1'lferc11ccd! 

area l'rom SPOT Image 
Corporation . 

Standard SPOT 
CDs are avai lable. II' 
yo u wa nt a parti cular 
scene or season you 
can order a custom 
SPOT CD as we ll . 

"Fuzzy'' Searches! 
You don't have to 

be a great speller to use 
Sure! Maps, either. 
Thanks to its bu ilt -in 
Fuzzy Search Engine'" 
technology, Sure!Maps 
can help you rind what 
you 're look ing fo r even 
if you misspell it. So ii' 
yo u enter ;<B ul ox i" 
you' II find your entry 
under ' 'Bi lox i. " 

Print Your Maps! 
Create co lor or grayscal e hard copy 

printouts by simply pulling clown a menu 
and se lecting an area. You can point, click 
and print on an HP-Lase 1j e t ~ PostScript® or 
Epson® compatible printer - all in a matter 
of minutes ' 

Export Maps to Other Programs! 
Sure!Maps makes it easy to incorpo­

rate your maps with other programs for 
presentation or desktop publi shing. You 
can store an onsc ree n image in standard fi le 
formats (including TIFF, BMP, PCX, GIF 
and more) and import that fil e into other 
applications. 

Hardware Requirements. 
Sure!Maps runs on any inclustry­

stanclard 80386 computer (or higher) with 4 
MB of RAM. a CD-ROM dri ve. and SVGA 
or VGA display. 

7.5 min w e SPOT .wul'llitc imagery is hro11gh1dm\'1110 \'nt tr dC'skwp ll'itlt 
S11ri·!MafJS. . 

Yes! 
,------------- ­

I wan1 to take advanta!!e of this 
I one- lime low price fo1:-Sure!Maps. ' Please send my copy to this address:I 
I Name ________________ 

II Company·------- --- - - --­

! Address. ____________ ____ 

I Ci1 y/S1a1c/Zip ______________ 

II Phone_____ ________ ____ 

0 Visa 0 Mas1crCard Exp. Dale _ ___ 

Card#: ________________ 

Signarurc _ ______________ 

D Check enclosed. tS99 + S4 .1J5 shippi ng and handlin~. CA f(.' S­

idt·ni:.. add 7.75!',i s:1k:-. 1a.\. ~'lake payabk 10 Hori'l.on, Tl.!drnology. Im:. ) 

Ma il to: Surl.'!Maps - Hori zons Technology. Int.: . 
P.O. Bo.x Stl246 


San Diego. CA 921.18-0246 

1-800-828-3808 


Q iias= 
..O•uzo... T •cH..O LDllY, INC~ ---- ­
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REVIEWS 


SOFTWARE 

Next-Generation Code Generators for Windows 

STEVE APIKI 

Windows programming is a compli­
cated process . Class libraries like 
Borland 's Object Windows Library 

(OWL) and Microsoft Foundation Classes 
(MFC) and environments like Visual Ba­
sic have gone a long way toward address­
ing the complexity. But there are still lim­
itations: Visual Basic is too restrictive for 
some projects, and the class libraries just 
aren't suitable for quick prototypi ng. 

Caseworks' Case:W and Blue Sky Soft­
ware's WindowsMaker Professional are 
Windows development tools that remove 
these limitat ions. Each helps you build a 
user interface with remarkable ease, while 
letti ng you work with languages and li ­
braries that can handle the most complex 
Windows programming job. 

The latest versions of these applications 
generators add snap-i n code-generation 
support for class libraries and other pro­
gramming environments, as well as some 
ease-of-use enhancements. And while they 
present stylistic differences that may make 
you favor one or the other, one of them 
should be in every Windows developer's 
bag of tricks. 

Plug and Play 
Case:W 4.02 and WindowsMaker Pro 4.0 
generate source code from visually speci­
fied user-interface designs . Each package 
consists of a visua l design envi ronment, 
a code-generation modu le , and a rules 
database for transl ating the visual design 
into program source (usuall y C and the 
Windows AP!). These new releases let you 
plug in new rules databases for different 
source targets, li ke the Windows NT API, 
OWL, MFC, and XVT' s portable library 
package. 

To use both packages, you fire up a 
Windows application in which you visually 
design user-interface elements such as 
menus and dialog boxes. Next, you let the 
code ge nerator bui Id source code from 
your design . The code carries all the func­
tionality of the user inte1face that you' ve 
bui lt. To this interface you add whatever 
additional code is necessary to complete 
your application. 

Both systems supply a complete devel­
opment environment, incorporati ng inter­
nal and external resource-design and edit­
ing tools. They also build a make file, 
which allows you to compile and link your 

Screen 1: 
Case:W4.02 
builds help 
sys terns 
automatically, 
includes strong 
support for MDI, 
and generates 
code for 
Object Windows. 

new inte rface from with in the designer. 
You can complete an entire project from 
start to finish without ever completely leav­
ing WindowsMaker or Case:W. 

To evaluate these packages, I designed 
and built the interface for two sma ll ap­
plications. The first, Bitmap Sampler, is 
an MDI ( Multiple Document Interface) 
appl ication that shows Windows .bmp files 
in MDI child windows and lets you zoom 
and adjust contras t on each image. The 
second is a simple table editor that uses 
buttons and other controls inside the main 
application window. 

Case:W 4.02 
Case:W 4.02 includes a rules database fo r 
generati ng C code for the Windows AP! 
(Caseworks calls these databases knowl­
edge bases) . For the moment, you can also 
purchase additional knowledge bases fo r 
OWL and MFC; Caseworks plans to roll 
these knowledge bases into the base prod­
uct (and maintain the price) in version 4. 1. 

Creating and changing menus is some­
what tedious in Case:W because you must 
constantl y switch between the menu bar 
in your prototype and an "update" menu 
se lection in Case:W's menu bar. Once 
you ' ve defined a menu, you can link it to 
another menu, user-defined code, anoth­
er wi ndow, or a dialog box. 

One ofCase:W's best features is its ex­
tended code suppo1t for dialogs, which lets 
you link program variabl es or functions 
directly to dialog-box control s. Extended 
code support can also include data-entry 
validation. Case: W's other unique features 
are automatic help-system generation and 
CUA (Common User Access) moni toring. 

C hecking the Help system menu ite m 
makes Case:W automatically build help 
resource files (whi ch you can edit with a 
Rich Text editor) and add a working Help 
pull-down menu to your application. CUA 
monitoring makes Case:W flag CUA vio­
lat ions in your design and offer sugges­
tions (or automatically make changes) for 
adhering to CUA guidelines. 

Building MDI app li cations is simple 
with Case:W (see screen I). Fi rst, you tell 
Case:W that you want your main window 
to be an MDI frame; then , you generate 
another complete window prototype and 
link that in as an MDI chi ld. Case:W builds 
the code necessary to initialize child Win­
dows and adds the MDI-required Window 
menu to your menu bar. 

Case:W built Bitmap Sampler into a 
.CPP source file, an .HPP header, and mis­
cellaneous resource files . Case:W lets you 
make any addit ions to generated source 
you' d like (you just can't change Case:W 
code within a line), and it will preserve 
your code through subsequent generations. 
I found the added code preservation good 
enough that I didn't even bother to back up 
sources after a few design iterations. 

The code quality was very good, but 
generation is a little slow; it took Case:W 
almost a minute to complete Bitmap Sam­
pler (WindowsMaker only required about 
4 seconds). I a lso had a minor problem 
when choosi ng the Help building option 
in the middle of a design, which left an ID 
definition out of the header file. 

WindowsMaker Professional 4.0 
WindowsMaker is very similar to Case:W 
in capabilities and architecture, but it has 
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A MESSAGE 

To OUR 
SUBSCRIBERS 

F ROM TIME TO TIME WE 

make the BYTE 
subscriber list avail­

able to other companies 
who wish to send our 
subscribers material about 
their products. We take 
great care to screen these 
companies, choosing only 
those who are reputable, 
and whose products, 
services or information we 
feel would be of interest to 
you . Direct mail is an 
efficient medium for 
presenting the la test 
personal computer goods 
and services to our 
subscribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the 
distribution of this infor­
mation is of benefit to our 
subscribers, we firmly 
respect the wishes of any 
subscriber who does not 
want to receive such 
promotional literature. 
Should you wish to restrict 
the use of your name, 
simply send your request to 
the following address. 

IJWE Magazine 

Ath1: Subscriber Service 


P.O. Box 555 ~r i'lll1
Hightstown, NJ 08520 1~n11i 
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WINDOWS CODE GENERATORS 


Screen 2: 
WindowsMaker 
Prof essional 4.0 
f eatures a tool­
bar-based 
inle1face and a 
built-in dialog 
editor as well as 
support for snap­
in code-generation 
modules. 

some significant stylistic differences. Like 
Case: W, WindowsMaker supports plug­
in code-ge nerati o n da tabases (ca ll ed 
Switch-It modules) fo r MFC, OS/2 Pre­
sentation Manager, OWL, the Windows 
NT AP! , and other environments. 

Besides support fo r Switch-It modules, 
WindowsMaker's most notable new fea­
ture is its tool-bar interface . The tool bar 
lets you get to all the design, generati on, 
and configuration utilities. 

Menu-making is eas ier in Windows ­
Maker than in Case: W. You just point and 
click on menu elements to choose menu 
names, accelerators, and linkages. Win ­

dowsMaker a lso supports multiple menu 
sets, so you can build menus that need to 
change dynamica lly . 

WindowsMaker also has a more com­
prehensive set of design tools than does 
Case: W. It has a sophisticated built-in di ­
alog editor (see screen 2), which is easy 
to use and better than the editor provided 
by the SOK (Software Development Kit) . 
Blue Sky 's di alog editor can also pull in 
custom controls (e.g., Borland 's 3-0 style 
control s) from ex ternal DLLs. 

In general , WindowsMaker has the bet­
ter visual designer interface. However, it 
lacks much on-line help and some of the 

\ITE ACTION SUMMARY 

• 	 WHAT WINDOWS CODE 
GENERATORS ARE 
Prototyping and development 
tools that generate user-interface 
code from a visual designer. 

• 	 LIKES 
They cut development time 
dramatically, even for 
applications frameworks; plug-in 
code-generation modules 
contribute to portability. 

• 	 DISLIKES 
Lack of synchronization with 
integrated compiler 
environments. 

• 	 RECOMMENDATIONS 
Choose between them based on 
personal preference, but every 
Windows developer should have 
one or the other. 

• 	 PRICE 
Case:W Corporate Edition 4.02, 
$995 
WindowsMaker Professional 4.0, 
$995 
WindowsMaker Switch-It 

modules, $495 


• 	 FOR MORE INFORMATION 
Caseworks, Inc. 
l Dunwoody Park, Suite l 30 
Atlanta, GA 30338 
(800) 635-1577 

{404) 399-6236 

fax: (404) 399-9516 

Circle 1222 on Inquiry Card. 

Blue Sky Software Corp. 

7486 La Jolla Blvd., Suite 3 

La Jolla, CA 92037 

(800) 677-4946 
(619) 459-6365 

fax: (619) 459-6366 

Circle 1223 on Inquiry Card. 



low us 

crank up the 


volume 

on your PC. 


-7 

.Just when you thought you had us pegged for building f iery-hot graphics cards we decide to 

throw a curve ball. And this one's aimed directly at your ears : the new Orchid Sound Producer 

Pro. An easy-to- load board that features a phenome nal 20-voice synthesizer, delivers sampling rates up to 

44.1 KHz and is 100% compatible with SoundBlaster Pro, along with three other sound standards-Disney 

Sound Source, AdLib and Covox Speech Thing . MIDI support, joystick port , microphone, speakers A 
and our exclusive Voice Notes (for audio post-its) are bundled for an absurdly low $199. For more ~ 
details , call 800-7-0RCHID . Or fax : 510-490-9312. And prepare to sample true audio ecstasy. ORCHID 

C1992 Orchid. Sound Producer and Voice Notes are trademarks of O rchid Technology. A ll other trademarks are owned by their respective manufacturers. 
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Canada & Mexico $6.50 
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BYTE Back Issues, 

One Phoenix Mill Lane 
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(603) 924-9281 
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All orders must be prepaid. Please allow four weeks delivery. 

WINDOWS CODE GENERATORS 


nicer automated features of Case: W, such 
as the automatic help system. 

WindowsMaker and Case:W diverge 
most sharply in the design of generated 
code modules and user modules. While 
Case:W builds a simple collection of files 
and re lies on its code-regeneration algo­
rithm to protect user additions, Windows­
Maker builds a hierarchical system of pro­
tected and user-modifiable sources. There 
are three principal kinds of fil es: main 
source module, protected .WMC files, and 
user modules. Most user modifications go 
into the user modules, and you're not al­
lowed to touch the .WMC files. Windows­
Maker doesn' t need to preserve user code, 
because it has full access to .WMC files 
and onl y declares user functions that you 
define in the user code modules. 

This makes for a better-protected system 
but imposes some restrictions. The fil e 
structure c losely parallels the structure of 
applications written to the Windows API , 
but I found it hard to ge t used to with 
MFC. When building MFC applications, 
you don't define window class member 
functions ; you define g lobal functions , 
which are called by member functions in 
protected modules. Blue Sky is working 
on changes in the MFC module structure 
that should make things more straightfor­
ward. 

WindowsMaker suppot1s controls in the 
cli ent area (by modifying a dialog box to 
act as the c lient window) and MDI appli­
cations. However, its MDI support is more 
limited than Case: W ' s. 

Final Thoughts 
There are some diffi culties common to 
both packages. The most significant is the 
conflict between integrated environments 
if you use a compiler with its own IDE. 
Case:W and WindowsMaker want to be 
your primary working environment, and 
getting them in sync with a compiler IDE 
is difficult. However, if you usually edit/ 
compile/debug using command-line tools, 
you won ' t find this much of a problem . 
Also, I tested these products with small 
applicati ons. Coordinati ng interface de­
velopment with large secti ons of back-end 
code could prove more difficult. Finally, as 
a minor complai nt, neither directly sup­
ports Windows 3.1 common dialogs. 

But that's the bad news. Overall , I got 
hooked quickly on both these packages. 
They cut a huge chunk out of up-front de­
velopment time, and they make especially 
nice additions to OWL and MFC. • 

Steve Apiki is a technical editor for the 
BYTE Lab. You can reach him on BIX as 
"apiki " or on the Internet at apiki@bytepb 
.byte. C0/11. 
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>i\Ts Ponab ili ty Toolkit "' is a po11 erf ul 
Cdmloplllent emiron lllent that allo11 s you to 
build a single app lica tio n. then re-colllpile to m ry 

No 11· in itsthird ge nerati on, >i\'T is recognized 
as the indu stry leader in ptinable GU 
dewlopment so luti ons and is the base doc ulll ent 

llla_1orGUI11·ithout rewritingcode. X\'T solutions 
also include an interacti1e design tool and a class 
library for(++ dmlopcrs. 

•Supports \[acintosh. \licrosoft \ \'indo11·s. 
\\'indo11·s \ff OS/2 Presernation ~fanager. 

OPEN LOOK. OSF/MotiL and Character S)'Stems 

•Nat i1·e look-and-feelwall targetGU!s 

• Ponability to 26 hardware systems 

•Access to the complete [unctionality of mry 
11·inckm 111g system 

• Easier to use than natiw dmll1pmern toolki ts 

• \[inimal si:e and performance owrhead 

•Shorter de1·elopment cycles 

• \o royalties or runtillle fees 

•Cleardocumernation and 

responsiw technical suppon 
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lorthe emerging IEEE standard . It is used by 
11·o r\d-class soft 11 are dmlopers like • No1ell 
•HP • .~T&T • Digiul •Lockheed • Kodak 
•Grammatik!Rel'erencc Soft11·are. because it all o11·s 
them to taketheir applica tions to thewidest 
market, quickly and cost effcctil'cly. 

Don twriteanother lineof code without gea ring 
up to develop your <lpplicati1m simultaneously for 
all GU ls. Call for technicalmaterials and a demo. 

SOFTWARE INC 

The portable GUI del'c loplllcnt solution. 

1-800-678-7988 
\.:\'T Sl1ft11 arc Inc. -llJllt1 Pearl EastCr. Boulckr. Cll 80301 


(3tl31 -l-l 3--\223 Fe\\ (303) -l-13-0%9 

For European Inquiries, contact: P\11Precision Soflll'are GmbH 


Phone: 49 0 61 03/37 9• 0 Fax:49 0 61 03/36 9j j 


.A. Microsoft Windows &Windows NT 

---­ ----­ -­ --Di i ;; iiiilP\-tir:i"ii 
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' 

.A. Macintosh 

.A. OSF / Motil 

Shown above arelour ol the seven GUls supported by XVT. 
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SuproFAXModem V.32bis External 
$399.95 Siond Alone 
$439.95 Dos/Windows~;~;Ji~lnremal ·The Best Choice: SupraFAXModem 

' Inside or Out,now you can choose tlle hot-selling packages include evecything you need. Plus our 
SupraFAXModem technology that best fits your ea.5)'-to-follow Getting Started manuals will help you 
computer. Eitller way, Supra can tum your.pc into a . install your modem and start using it,in just afew• 
,co1ru11u11ications powerhouse! ' minutes! Imagine sendi.n9 ______ 


SupraFAXModems come in awide range of models, 
 and receiving pe1fect faxes, 
from our budget-minded SupraFAXModem 24/96i to tl1e explo1ing the world of on-line databases, .or retrieving an 
fastest fax modem available: tlle SuprafAXModem V32bis. imp01tant work file - all from the convenience of your 
Wluchever modelyou choose, you willget Supra's pmven desk. And advanced users will appreciate tl1e enur­
technology and reputation for !ugh-quality, reliable modems. correction and data-rompres.<;ion features that can save you 

Supra modems a.re designed for novice and expert money! 
- 1'!1:1commu11icators alike. Whetlleryou use Supra Corporation No matter what your needs, a Supra modem is your

DOSTM Window-sTM ora best choice. Call us today at 
Macint~hTM,we've got a 1-800-727-8647, andMODEL INT./EXT. 

Supr:iFAX~ l odcm \".)lb i ~ E.I 
FAX DATA Y.42bis & MNP 5 MAX THROUGHPUT 

l·i.40051 1< 11.400 i7.600 
SupraFAXMO<lcmV.32 9(iOOS/ R yes 38,400 
Supr:1FAX)!cxlcm Pl us 
SupraPAXModem241961 9(i00Si 4800R 2400 w/ softwnre 96oo 
DOS Pack.age includes 111odcm. fa-.; Tal k1i.1 Plus. CO.\li 1n 1• c:1hles. man11 :1 ls •Wi ndows P:ickagc i11cl udcs modem. \\1in f:1xrn. c1bles.111:11111 als 

find outwhy! package for you - and our 

CAllER ID 
AV.AJlABlE t{)W'IA' R~~k,;.J~1IModem Technology 

All trademarks belong to th ei r respective companies. 7101 Supra Drive S.W., Albany, OR 97321USA•503·967·2410 • Fax: 503-967·2401 
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APPLICATION 

Topas 4.0 Simplifies 3-D 

TOM YAGER 

Topas, the 3-D modeling , rendering, 
and animation software from AT&T 
Graphics Software Labs, has long been 

a mainstay of graphics professionals. Now 
the audience is greater, with nongraphics 
types becoming interested in creating their 
own realistic 3-D images for logos, virtu­
al prototypes, architectural previews, com­
mercial animation, and business presen­
tations. 

The latest version of Topas continues 
to serve this audience with some enhanced 
features. But its commonsense interface 
also gives business people who are new 
to 3-D the tools to produce dynamic 3-D 
images and animations for presentations 
and other projects. 

The Nickel Tour 
Topas 4.0 is a complete 3-D graphics sys­
tem designed for 386- and 486-based com­
puters. It combines three vital components 
that all professional 3-D systems should 
address. First, it is its own modeler. With 
Topas, you can create 3-D objects from 
scratch or import and modify objects cre­
ated elsewhere. Second, Topas has a built­
in renderer, which uses the PC to calcu­
late surfaces, the part of every object (real 
or simulated) that reflects light and shows 
the object's color, texture, and other visu­
al attributes. The renderer then converts 
those calculations into graphics for your 
monitor or printer. It is the effectiveness of 
the renderer that determines how close 
your 3-D images come to reality. 

And fmally, Topas animates 3-D graph­
ics. Topas can make objects move along a 
path you specify, make the objects change 
shape and surface characteris tics, alter the 
point of view (or camera), adjust lighting, 
and control other elements that define a 
scene. A low-quality version of an anima­
tion can be created and played back di­
rectly by your computer. You can record 
one frame at a time to videotape or record­
able laserdisc (or fi lm, for that matter) to 
create high-resolution smooth motion . 

Topas runs under DOS and manages its 
own extended and viitual memory. You ' ll 
need 8 MB of RAM, a compatible mouse 
or tablet, and a graphics display. Topas 
runs on many kinds of displays, including 
VESA (Video Electronics Standards As­
sociation)- compatible VGA controllers. 
I was disappointed to find there was no 

Among the new.features of Topas 4.0 are bump and procedural maps, which give 
greater control over lighting and su1faces. 

support for so-called " hi-color" VGAs. 
While Topas wi ll run in any resolution 
supported by your VESA VGA, it will 
support a maximum of on ly 256 co lors. 
In its defense, Topas does more with a 
256-color palette than any graphics pack­
age I've seen. For more colors, you' ll need 
more expensive Truevision Targa, Targa+, 
ATVista, or compatible boards. Drivers 
for the display-board component of Ma­
lTOx Studio (see "Style Meets Substance in 
Matrox Studio," November BYTE) were 
not ready in time for this review, but they 
are on the way. 

Topas operates with either one or two 
monitors. By maki ng changes to an ed­
itable configuration fi le, you can direct the 
program 's menus, wireframe object dis­
play and creation, and fu ll -color render­
ing to either monitor in a two-monitor 
system. In the BYTE Multimedia Lab, I 
ran Topas with both a Diamond Stealth 
VRAM VGA and a Truevision ATVista 
with 4 MB of display memory . 

One aspect of Topas that catches some 
people off guard is its sec urity block. 
Topas will not run on any system that does 
not have the block plugged into its parallel 
port. This is the least intrusive of the copy­
protection schemes I've seen; it actually 
controls not how many copies you make 

but how many you use at once (one). I 
sometimes find myself juggling around 
the many blocks I have because every 
block wants to be first in line. I wish se­
curity blocks weren't necessary, but I un­
derstand the need for them. 

Getting to First Base 
The previous version of Topas was short 
on packaging and documentation. The new 
manuals are ~' big improvement, and they 
include a well-done tutorial booklet that 
teaches you 3-D fundamental s and walks 
you through a few sample scenes. The ref­
erence manual, however, is laid out in the 
san1e structure as the program's pull-down 
menus. The manual should have been split 
between guide and reference sections, 
since material is needlessly duplicated. 

Topas needs the most work in its on­
line help. This version is the first with help, 
but it's not terribly useful. The help system 
is also linked to the menu structure, and 
it gives you a few scant words of expla­
nation for any menu item you click on­
but there are no keyword searches, no main 
index, and none of the structure you ex­
pect from a help system. Still, the docu­
mentation , particularly the tutorial, wi ll 
get you up to speed fast, and Topas's com­
monsense interface makes trips back to 
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Rack &Desk 

Chassis FOR 11111111 

XT/AT/286/386/486 

11111111111111111111111111111 I 

Integrand's unique packaging design uses 
modular construction. We have 3 basic 
models for ISA!EISA bus computers. Over 
90 interchangable modules allow you to 
customize them to nearly any requirement. 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 

Rack &Desk Models 
Accepts Most Motherboards and Passive 
Backplanes 
Doesn't Look Like IBM 
Rugged, Modular Construction 
Excellent Air Flow &Cooling 
Designed to meet FCC 
204 Watt Supply, UL Recognized 
200 &300 Watt Supplies, UL, CSA, TUV 
Reasonably Priced 

Three Models: Drawer, Shelf, and Panel 
Reasonably Priced 

Call or write for descriptive brochures, prices 
or applications assistance: 

INTEGRAND 

RESEARCH CORP 

8620 Roosevelt Ave. • Visalia, CA 93291 

2091651-1203 
FAX2091651-1353 


We accept VISA and MasterCard 


IBMIXTIAT TM IBM • 28613861486 TM INTEL. Doves and computer boards not included. 
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the manual unnecessary after a while. 
In a one-display system, all your draw­

ing, menu selections, rendering, and ani­
mation take place on the same screen. Most 
functions are spread across the top of the 
screen in the ever-present menu bar; the 
rest are in the materi als palette, activated 
by sweeping the mouse or tablet pointer 
off the bottom of the screen. That latter 
gesture may sound odd , but it becomes 
quite natural after a few uses. Topas is 
dominated by an "action-selection" par­
adigm: You choose fi rst the ac ti on you 
wish to carry out, then the object or ob­
jects you wish to affect. This takes some 
getting used to, since most graphics pro­
grams use the "selecti on-acti on" model. 

The lines between the modeler, render­
er, and animator in Topas are blurry, be­
cause all functions are always available 
through a single menu hierarchy. Conse­
quently , there's no abrupt shift from one 
modul e to another as your work pro­

\ITE ACTION SUMMARY 

• 	 WHAT TOPAS 4.0 IS 
A professional 3-D modeling, 
rendering , and animation 
program for 386- and 486-based 
PCs. It is designed to be used 
both by experts and those new 
to 3-D. 

• 	 LIKES 
Simple, commonsense interface; 
performance; multilayer object 
maps; and rotoscoping. 

• 	 DISLIKES 
No surface preview; poor object 
map-positioning tools; and poor 
on-line help . 

• 	 RECOMMENDATIONS 
The best PC 3-D system for the 
money, Topas is easy to learn 
and use, it' s adaptable to varying 
hardware configurations, and it 
produces stunning results. 

• 	 PRICE 
Desktop version , $1995 

Professional version , $4995 


• 	 FOR MORE INFORMATION 
AT&T Graphics Software Labs 
3520 Commerce Crossing, Suite 300 
Indianapolis, IN 46240 
(31 7) 844-4364 

fax: (317) 845-6917 
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gresses. Topas's modeler is impressive; it 
is easier to build new 3-D objec ts from 
scratch here than in any other PC package 
I've worked wi th. Ri ght from the start , 
every object is 3-D-even the "fl at" ones. 
As soon as you stretch out a rectangle or 
close a polygon, it gets ass igned default 
color and surface properties, and you can 
render it immediately. 

Topas offers both polygon and spline­
based objec t-building tools. The menus 
offe r an assortment of simpl e shapes, 
whi ch you can combine to create more 
complex objects, and Topas includes a se­
lection of scalable fo nts. Release 4.0 adds 
the ability to read and make 3-D shapes 
from Adobe Type 1 fonts, including those 
used with Adobe Type Manager. I thi nk 
that new users would get a lot of mileage 
out of the 3-D tex t and bas ic shapes 
alone-they' re all that' s needed to create 
most kinds of business graphics. 

Topas's modeler can help you create 
more complicated drawings than the stan­
dard objects can provide. Its 2-D polygon 
and spline shapes are the bas ic building 
blocks of custom objects, and you can 
hand-draw them, impo11 them, or trace bit­
map graphics. They can be given depth in 
a remarkable number of ways, from simple 
extrusion (li ke pushing Play-Doh through 
a cutout in the shape of your 2-D object) to 
lathing (i.e., rotating a 2-D shape around an 
ax is to create a cylindrical object such as a 
vase, a fl as hlight, or a bow ling pin ) to 
cross-section modeling (i.e., wrapping a 
skin around a shaped fra me) . Objects are 
brought together th rough grouping, and 
any operation that can be carried out on 
an obj ec t can be appl ied to the whole 
group. When you need more precision, an 
operation can be rest1icted to a single poly­
gon within an object. 

The modeler also offers you plenty of 
ways to modi fy the objects you create. 
One of the more interes ting and useful 
fun cti ons is Drill , whi ch cuts a ho le 
through an object in the shape of a polygon 
you draw. Topas 4.0 adds the ab ili ty to 
drill to a certain depth-a powerful func­
ti on that can be used to make an objec t 
appear engraved, fo r exa mple. 

Render Me This 
Your model exists as a wireframe drawi ng 
until you kick in the renderer, which offers 
you a wide selecti on of shading methods, 
including fl at, metalli c, Gouraud , and 
Phong. Each object or polygon within an 
object can have its own surface proper­
ties, which include not only the shading 
method, but also the color, transparency, 
highlights, and other elements. Most sur­
face properties are set through the materi ­
als palette, which also controls the color of 



Odys.5ee lets you avoid the punishment 
ofprogramming development. 

Creating applications 
doesn't have to hurt• 

The extraordinarily complex process of wriling 

soflwore applications is lime-consuming and 

repelitive. And con get you inlo a lot of trouble. 

If after months of writing in excess of lhau· 

sands of lines of code a clienl decides to change 

!he specs or plalform, the punishing procedure 

begins all over again. 

Introducing Odyssee from Cose Design, a 

new concept in programming development sofl· 

0DYSSEE FEATURES & CAPABILITIES 

• No code or editors needed. 

• Toto!~ menu-driven. 
• Object·orientatton. 

• Hypertext technology included. 
• Data and process independence. 

• Powerful built-indata manipulation. 

• No run-time lees. 

.A.. Odyssee is innovative, • Callfar afree demo 

~flexible and portable 

wore that el iminates !he need for edilors or a high 

degree of lechnical skill. Odyssee is a fully inte· 

groled lool lhat features DBMS supporl, WYSI· 

WYG user in terface design and reporting. 

In !he development cycle, you can access 

a wide variely of helpful fealures including a dala 

dictionary, physical and logical independence, 

tasks, actions, evenls and expressions . Resuhing 

applicalions can run an a variely of OS platforms 

fREE INTRODUCTORY OFFER 
Purchase Odyssee now and you'll receive a 
free introductory offer valued at $400. 

THE 0DYSSEE STARTER KIT - $1299 
MS·DOS, XBASEfor single user. Other platforms 
available. Coll today for more details. 

30-DAY MONEY-BACK GUARANTEE 

~ dzsk and try ityourself 
(DOS, WINDOWS, UNIX) wilh no change. 

Crealing !he data struclure and manipulaling 

the database are features of Odyssee that are 

transparent to !he developers. Odyssee can 

simultaneously access and simpli~ !he use of 

many different DBMS, including XBASE, ORAClE, 

UNIFY, SYBASEand DB RAIMA 

Call Case Design to learn how lruly edify 

ing Odyssee can be. 

CASE DESIGN 
RESU LTS ORIENTED 

CALL 1-800-880-1100 

9111 Jollyville Rood • Suite 207 • Austin, Texas 78759 
Phone (512) 346·899 l • Fox (5 I 2) 346-7920 
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the background and ambient lighting. 
The materials palette can create su1faces 

that have only a single color; that's obvi­
ously not enough. For better than that, you 
must turn to Topas ' s object-mapping ca­
pability. An object map applies an image, 
usually taken from a graphic on disk, to 
an object's surface. You 'd use object map­
ping, for instance, to put the text on the 
label of a champagne bottle. The new To­
pas adds procedural maps, images com­
puted on the fly that look much like wood, 
clouds, marble, and other patterns occur­
ing in nature (and some that occur only in 
your mind) . Release 4.0 also adds bump, 
luminance, shininess, and other kinds of 
special object-mapping techniques that use 
a mapped image to change the way light 
reflects from an object. 

A single object can now have up to 255 
maps. Topas lets you create any combi­
nation of maps you like, which gives you 
the ability to create everything from de­
cals to topographical effects. Maps are po­
sitioned on objects by sliding around a 
scaled version of the map inside a rectan­
gle that roughly approximates a flattened 
version of the object you ' re mapping. 

One of my key gripes about Topas is 
that it lacks a surface preview facility (ex­
cept with procedural maps). Most 3-D 
packages let you see the surface you ' re 
working with mapped to a small shape­
usually a sphere. With Topas, you must 
render an object to see the effects of the 
surface properties and maps you've ap­
plied. However, it ' s easier now than in 
previous releases, because the renderer 
will render a selected object, group , or 
rectangular window. I'm also not a fan of 
the map-positioning tools, which are too 
primitive for irregularly shaped objects. 

Lights play an important role in 3-D, 
and Topas has a lot going for it here. Tn 
addition to the ambient light that washes 
over a whole scene, you can add spot, dis­
tant, and omnidirectional lights to your 
scene. These appear as objects, and you 
can move and color them as you would 
any object. One extremely helpful feature 
is the Light View, which puts a camera 
inside a light (usually a spot) so you can 
see exactly what it's pointed at. Another 
unique lighting method is animated sun­
light, which lets you place your scene at a 
specified position on the earth and have a 
sun (i.e., a distant light) animated accu­
rately according to the time of day, elate, 
and weather conditions. 

Topas's renderer creates realistic-look­
ing shading (see the screen). A special type 
of map, the environment map, lets objects 
reflect the background and the objects 
around them. This usually requires ray 
tracing, a time-consuming operation for a 
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Flatly Refuse to 

Compromise on Graphics! 

Today's graphics cards 

bulldoze you into a compromise, 

sacrificing speed for resolution, 

or resolution for realistic color. 

ATl's new GRAPHICS ULTRA 

cards give you all-round 

performance... speed, color and 

resolution all atthe same time. 


Resolution and 

Color Support 


1024 x 768 I 65,000 


1024x 768/ 256 


ACCELERATORS • GRAPHICS • MULTIMEDIA • COMMUNICATIONS 
~ 

::-----
. 
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MICROSOFT l!lllm!!!3I _o,__ . '·' 

WINOOWS lllllllllllll '""" w I N N I R : ';,; 


COMl~llBLE 1111 ' ~'t 

Loaded with 2.0MB of video 
memory, ATI lets you run 
1024x768 with 65,000 colors 
at accelerated speed or work in 
24-bit color. All atflicker-free 
refresh rates up to 76Hz. Our 
single Windows driver supports 
painless mode switching, 
displays a virtual desktop, and 
provides hardware-accelerated 
True Type font scaling and 
smoothing via exclusive 
ATI CRYSTAL Fonttechnology. 

GRAPHICS ULTRA+ 
.., Fast 21.0 million WIN MARK* performance 
.., Ac celerated 

1024x76B at 
65,000 colors 

.., True color 
(16.7 million) 

at800x600 


.., Accelerate ( , ~ 
multimedia ~· . 
applications** -----.:::.,'__/' 

.., Available in 2.0 MB or 1.0 MB versions 

.., Priced from $399.00*** 

GRAPHICS ULTRA PRO adds: 
.., Fast25.5 million WIN MARK* performance 
.., Accelerated 

1280x1024 
at 256 colors 
non-interlaced at 
74 Hz refresh rate 

.., Available in ISA,
EISAor 
Micro Channel'--­

" 
, , ',, ~ .....__,_ 
~~ ) · 

versions ~ 
.., Priced from $599.00*** 

Avoid crushingdisappointment. 
GetATI GRAPHICS ULTRA cards for 
No Compromise Graphics. 

ATI TECHNOLOGIES INC. 
3761 Victoria Park Avenue 
Scarborough, Ontario 
Canada M1W3S2 
Tel: (416) 756-0718 
Fax: (416) 756-0720 

Copyright©ATITechnologies Inc.. 1992. All company an d/or product names are trademarks and/or registered trademarks of their respective manufacturers. *Winbench 2.5 on 486-33at 1024x768/256 colors at60Hz. 
..Multimedia drivers available 11/92. -suggested Retail Prices in USS.Dealers may sell for less.Prices subject tochangewithoutnotice.Awards based on award-winning technology of GRAPHICS ULTRAand VGA WONDER. 
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PC. Topas does it by placing a camera in­
side the object that ' s being environment­
mapped and spinning it around to create a 
panoramic map that reflects the object's 
sunoundings. The effect is impressive and 
faster to create than ray tracing. 

Move That Thing 
Topas can create killer static images, but its 
forte is animation-created, as is every­
thing else, on the main interface display. 
Most animations are created through 
keyframes: You drag objects from one spot 
to another and tell Topas how long you 
want it to take for the objects to move from 
here to there; then , Topas generates the 
in-between frame s to create smooth mo­
tion. A new addition to Topas is path-based 
animation. Now you can draw paths, tracks 
that the objects follow as they move 
through your animation. The path and 
keyframe animation methods are inter­
changeable-you can view the movement 
you generate in paths or keyframes tlu-ough 
Topas ' s animation-editing interface. 

One good reason to make VGA a part of 
your setup is Topas 's ability to generate 
disk-based animation. You can generate 
Autodesk Animator-compatible FLI or 

FLC files or Topas 's own MVY movie 
file format. FU and FLC files are widely 
supported, with playback utilities for var­
ious platforms available both commer­
cially and in the public domain . Topas in­
cludes PLAYMVY, a DOS program that 
plays all of Topas ' s supported disk-ani­
mation formats. While disk-based anima­
tion is rarely the final destination for a 
3-D package the caliber of Topas, it pro­
vides a valuable check and gives you an 
inexpensive way to share your work. 

A far more interesting destination for 
Topas animation is video. The BYTE Mul­
timedia Lab has a Panasonic AG-7750 
professional Super-VHS VCR. Topas sup­
ports built-in VCR control through sever­
al VCR controllers, including the Vicleo­
meclia V-LAN external controller and the 
Diaquest DQ-422 internal card. Topas ' s 
video device control is impressive. You 
can find specific locations on tape, do time­
code striping, and capture video frames 
from within Topas and use them as maps. 

But most interesting by far is Topas 's 
rotoscoping. With this, you can use moving 
video as an object map. Topas automati­
cally captures one frame at a time from a 
video source you specify (you can also use 

VGA movie fil es) while the animation is 
being recorded. When you play it back, 
the result is smooth animation of the ob­
jects you moved and perfect reproduction 
of your moving-video source in the sur­
face of the object you selected. 

Putting It All Together 
Topas is a rich, complex program , and 
much of its worth lies in its unique us­
abi lity. I apprec iate thi s because I'm no 
3-D expert; for me, 3-D is simply a means 
to an encl . Topas has become an extension 
of my imagination, because its interface 
places few obstacles in the road between an 
image in my mind and a rendered scene. 

There are some changes I'd like to see 
made, but Topas 4.0 's enhancements place 
it comfortably at the top of 3-D systems 
in its class. In fact, the power Topas de­
livers for the price, combined with its ease 
of use, places it in a class by itself.• 

Tom Yager is director of the BYTE Multi­
media lab, a multimedia consultant, and 
author of Multimedia Producer' s Hand­
book (A cademic Press, .forthcoming). He 
can be reached on BIX as "tyager" and 
on the Internet at tyager@bytepb.byte.com. 

The First Dia nostic 
that's All PRO an 

· -
. 0~', 

No CON. 

Check/It PRO: Sysinfo provides the 

most accurate and comprehensive
configuration data ever availab le. 
Whether you're planning an upgrade, 
trying to find a set-up problem, or simply 
becoming familiar with a new system, 
Check/It PRO: Syslnfo has the inforrna­
tion you need. 

•Processor/Co-Processor Model, 
Manufacturer, and Speed (MHz) 

•Detailed Memory Maps: Base/UMB, 
EMS, XMS, TSRs, Device Drivers 
and Intenupt Vectors 

•REAL Hard Drive Geometry, 
Model, and Interface Type: MFM, 
RLL, IDE, SCSI, & ESDI 

•Detects Network, Modem, FAX, 
-·-. CD-ROM, and Sound Card Details 

_ •Edit/Save/Restore CMOS, plus DOS 

The PROs and CONs 
ifS J ,f. Ut·l ·t·

O ys n;O l l zes 
There's a real difference in the infor­

mation displayed by Check/It PRO, and 
other utility programs . For example, 
Check/It PRO determines the "live" sta­
tus of each IRQ - but other programs just 
show you "standard" assignments. 
Check/It PRO also tests your hard drive 
to find out what type of drive is really 
attached, not just how CMOS is set up. If 
it was easy, every program would pro­
vide this type of information; but the 
only one that does is Check/It PRO. No 
matter what other program you have, you 
need Check/It PRO too. 

Try it for yourself. We think you'll 
agree that the new Check/It definitely 
qualifies as a real PRO. 

j ~r~'°: ·~E:r~:~~~~~~~~;~:,:~m=" :~,~~}J!tne
.SYS\ "· •Built-In Technical Reference Library - -·- · 2130 Main street, Suite 2so 

Huntington Beach, CA 92648CHE(l/IT PR0 Fax (714) 960·1886 

I 0 v I n E 0 D11 c ND s I I c s 0 fl f JR [ (800) 531-0450 or (714) 969-7746 
Copyright ~1992 TouchStono Sol1ware. ALL RIGHTS RESERVED. Checklt PRO Is a lrademark ol TouchStono Sottware Corp. Huntlngton Beach. CA 
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Fast Remote Call Back 

Renegotiation Conliguration Security With 

Online Fall Password 

Back/Forward Protection 


Oigicom9614LE+ $695 NO NO NO 

FAX V.17 
14.4 Kbps 
S/R 

NO NO NO 

Practical 14.4 SA $549 YES NO NO NO NO NO 

Microcom $899 YES YES NO NO NO NO
QX/4131bis 

Hayes Ultra14.4 S999 YES NO NO NO NO NO 

U.S. Robotics $995 YES YES NO NO NO NO
Courier V.31bis 

Telebit T3000 $949 YES YES YES NO NO NO 

14.4Kbps-V.32bi s/V.32 + V.42bis/MNP ® 5. V.42/MNP® 4,3 

The features you want in a High Speecl· 14.4Kbps Mocle111/Fax. 

At nearly haH the Price! 


ZyXEL's U-1496E offers all the standard features available in a 14.4Kbps- V.32bis+V.42bis modem/fax with DTE 
speeds up to 57.6Kbps. But you'll also find features you'd expect in only the "top-of-the-line" modems. So why 
pay more for the features you want, when you can get the best value from ZyXEL for less? 

Caller ID/Distinctive Ring 
Displays the caller's phone number, time and 
date stamp directly on your screen, and 
responds to the distinctive rings for incoming 
fax or modem calls. 

Enhanced FAX 
14.4Kbps G3 fax with automatic detection of 
fax or modem calls. Automatically receives, 
stores and/or prints faxes with our FREE ZFAX 
software. 

Automatic Fast Rate Renegotiation 
Online automatic speed fall-back/fall-forward 
allows the highest throughput achievable dur­
ing poor line conditions. 

I 

Editor's Choice: ZyXEL U-1496E 
German Edition, 4/92 

Multi-level Security 
Security password protection and automatic 
call-back features are designed so only autho­
rized callers can access your system. 

' Nonvolatile Memory Storage 
Store up to 4user configuration profiles in 
NVRAM, plus up to 10 user phone numbers and 
their associated passwords. 

Software/System Compatible 
Supports V.25bis autodial and enhanced AT 
Command Set, ensuring compatibility with pop­
ular communications/fax software. Available 
with MAC™, Windows™ and DOS fax software 
packages. 

ZyXEL USA, 4920 E. LaPalma Ave., Anaheim, CA 92807 
All brand names and trademarks are the property of their re spective owners. 

Comparison chart was completed in May, 1992. 
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Guarantees 
We offer aFull 5year Parts and Labor 
Warranty, a30 day money back guarantee 
and full BBS technical support line. 

Once you 've weighed the options, you 'll 
agree: Zyxel's U-1496E offers the best value 
for less than any other modem/fax in its class. 
So, don't hesitate. Call Today. 

ZyXELUSA 
(800) 255-4101 

Reseller discounts available 

TEL (714) 693-0808 
FAX (714) 693-0705 
BBS/Tech.Support 

(714) 693-0762 



Isn't it time you experienced 
the benefits of object-oriented 
programming? 

You can with Dataflex. 

DataFlex's comprehensive 4GL, robust 
class libraries, object-oriented program 
generators, and proven database 
management system provide you with a 
complete library of tools for application 
development. 

Generating complete object-oriented 
programs is as easy as clicking on 
AUTOCREATE in DataFlex's menu 
system. Utilizing DataFlex's many other 
language features lets you create fully 
customized CUA applications. 

Experiencefaster development, easier 
maintenance, re-usable code, and better 
looking app lications now with DataFlex 
for $795. 

The benefits of object-oriented program­
ming are here now. Don't get left behind. 

Take the lead ... with DataFlexi 

Features of DataFlex: 

•Object-Oriented Programming 
•Application Generators 
• Relational DBMS 
•Portabil ity (DOS.DOS Networks, 

Unix, Windows) 
•Client/Server Solutions 

Time Saving Benefits of DataFlex: 

• Reusable Code 
• Easier Design 
•Speed 
•Flexibility 
•Reliabil ity 

Call 1-800-451-FLEX for complete 
DataFlex information and the dealer 
nearest you. 

DATA ACCESS 
CORPORl\TION 

Miami, FL USA 
305/238-0012 

For inlormation via CompuServe GO OAC 

Circle 97 on Inquiry Card 
(RESELLERS: 98). 
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Commodore Gets Tough 

TOM YAGER 

Backed by 68040 processors and a 
more powerful operating system, 
Commodore Business Machines' two 

newest Amigas provide fresh ammunition 
to compete against today's multimedia­
capable Macs and PCs. For Commodore, 
the new 3000T-040/200 and 4000-040/120 
are important products in the Amiga's evo­
lution. 

The original Amiga 1000 was ahead of 
its time, with world-class graphics and an­
imation, four-channel digital audio, and a 
multitasking operating system. But Com­
modore has been rightly criticized for fail­
ing to update the Amiga. Small advances, 
such as internal expansion and faster 
CPUs, seemed overshadowed by the awk­
wardness of the Amiga's user interface, 
the low-resolution graphics, and the slug­
gishness with which Commodore brought 
out new products. 

Things have changed. Ever since the in­
troduction of the Amiga 3000 in 1990, 
Commodore has been working diligently 
to update its hardware and software offer­
ings. And even though display perfor­
mance for 256-color video modes contin­
ues to be slow on the latest 68040-based 
models, these systems should do a lot to 
dispel the Amiga's reputation for being 
underpowered. 

Family Portrait 
Both systems use the 25-MHz 68040, the 
same chip and speed used in Mac Quadras 
and Nextstation machines. Commodore 
packaged this power into two shapes. For 
those who crave space, the 3000T-040 (see 
the photo) has the expansion slots, the three 
half-height drive bays, and the 280-watt 
power supply for demanding configura­
tions . The 4000-040 crams the same per­
formance into a compact desktop case and 
also features some key architectural dif­
ferences. 

I tested both systems in BYTE's Multi­
media Lab, where I ran LightWave 3D, 
ARexx, and a public-domain Mandelbrot 
generator to measure the systems' perfor­
mance. The systems came installed with 
the newest version, 2.1, of ArnigaDOS and 
with version 3 of the Workbench graphical 
environment. I created my own 3000T­
040 by adding the 68040 CPU module to 
the lab's existing 3000T. That machine 
also has a Video Toaster installed in it, as 

Both of these new 
Amigas feature 
modular 25-MHz 
68040 processors. 
The JOOOT-040 
tower system is 
more expandable, 
with.five Zorro 
(Amiga) slots and 
two dedicated /SA 
slots. The 4000­
040 desktop 
machine is 
somewhat less 
expandable but 
boasts a new video 
controller, an !DE 
hard drive 
controller, and a 
high-density 
floppy drive. 

well as Commodore's new 386SX Bridge­
board PC emulator. 

The 68040 CPU (and associated com­
ponents) is mounted on a daughtercard 
that plugs into a 200-pin expansion bus 
on the systems' motherboards. This is a 
smart design-it took me approximately 
I 0 minutes to upgrade a 3000T from its 
standard 25-MHz 68030 to the more pow­
erful 68040. 

The 4000-040 is in many ways a de­
parture for Commodore. First, the on-board 
hard drive controller has been changed 
from the Amiga-standard SCSI to IDE. 
SCSI has always been my preference, but 
IDE drives are sometimes easier to come 
by. The standard 3'/,-inch floppy drive is 
now a 1.76-MB device, a welcome step 
up from the long-standing 880 KB. An­
other plus in the 4000-040 is that Com­
modore finally brought the Amiga's video 
up to modern standards. In most video 
modes, the Amiga 4000-040's on-board 
video controller puts out 256 colors from 
a palette of 16.7 million (as do most Macs 
and some VGA-equipped PCs) . 

Like other recent Amigas (including the 

3000T), you can use an ordinary VGA 
monitor with the new models. The new 
video controller still supports optional 
genlock (video overlay) and all the old 
Amiga video modes. If your applications 
software gets confused, however, the 
4000-040 can emulate an older graphics 
chip set. 

To accommodate the 68040, existing 
3000Ts require a new set of boot RO Ms. In 
addition to updating the system software to 
get it working with the 68040, the new 
ROMs give you greater control at boot 
time. If you hold down both mouse but­
tons as you power up or reboot, a graphi­
cal menu appears that invites you to se­
lect your boot device from the drives 
attached to your system. 

This is expanded in the 4000-040's 
RO Ms, which not only let you choose y9ur 
boot device, but also allow you to alter 
your configuration by enabling and dis­
abling drives as you require. In addition, 
you can choose to boot without executing 
the Startup-Sequence script (which is the 
equivalent ofDOS's AUTOEXEC.BAT), 
make minor changes to your display 
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configuration, and check the status of ex­
pansion boards. 

The Expanding Universe 
Amigas have had internal expansion ca­
pability since the 2000, and these new sys­
tems are carrying on the tradition. Both 
machines have four types of expansion 
connectors inside: I 00-pin Zorro II/III 
Amiga board slots, 16-bit ISA bus slots, 
200-pin CPU module sockets, and video 
expansion slots. The 3000T-040 has five 
Zorro expansion slots for Amiga-specific 
peripherals, two of which are in line with 
ISA slots to conserve space. There are also 
two ISA slots off by themselves, g iving 
you enough room for a total of five Ami­
ga and two PC boards. The 4000-040 has 
a total of four Zorro slots. Three of these 
slots double as lSA slots; the fo urth is in 
line with the video slot. 

\JTE ACTION SUMMARY 

• 	 WHATTHE AMIGA JOOOT-040/200 
AND 4000-040/ 120 ARE 
Amigos with 25-MHz 68040 
processors in tower and desktop 
cases, respectively. 

•	 LIKES 
Excellent integer and floating­
point performance; smarter boot 
ROMs; significant operating­
system enhancements; high ­
density floppy drive on the 
4000-040. 

• 	 DISLIKES 
Commodore forbids expansion 
by owners; 256-color video 
modes on the 4000-040 are 
slow. 

• 	 RECOMMENDATIONS 
These are fast, stable, and 
affordable systems for 3-D, 
video, and multimedia, as well as 
for general applications. 

• 	 PRICE 
Amiga 3000T-040: $5998 

Amiga 4000-040: $3699 


• 	 FOR MORE INFORMATION 
Commodore Business Machines, Inc. 
1200 Wilson Dr. 
West Chester, PA 19380 
(215) 431 -9 100 

fax: (215) 431-9465 

Circle 1132 on Inquiry Card. 


The Amiga isn't designed to run ISA 
boards. The ISA slots are intended for use 
with one of Commodore ' s Bridgeboards, 
self-contained PCs that run DOS app li ca­
tions async hronously , sharing resources 
with the Amiga. The Bridgeboards plug 
into a Zorro/ISA in-line slot, drivi ng the 
ISA bus and giving the Am iga a sp lit per­
sonality. Running a PC inside your Amiga 
might seem an odd thing to do, but Com­
modore has engi neered it so well that r 
cannot imagine running an Amiga with­
out it. I use the Bridgeboard to hook my 
3000T into the DOS networks in the Mul­
timedia Lab. Software inc luded with the 
Bridgeboard copies files between DOS 
and Amiga file systems. T he PC on the 
Bridgeboard can use Amiga hard and flop­
py drives, and you can connect drives 
meant just for DOS. 

Expansion Concerns 
All this expansion capabi lity is great, but 
whether you actually can expand your own 
Amiga is another question entirely. To in­
sert an expansion board, add a hard drive, 
or change your system' s jumpers (thi ngs 
that are all clearly documented in the Ami ­
ga manuals), you must break a warranty 
seal. Commodore's policy stipulates that 
on ly authorized Am iga service centers can 
open the case, and on ly they can reseal it. 

While l understand Commodore's wish 
to protect itself from any damage that 
might be clone by botched expansion at­
tempts, the way Amigas are sold makes 
the policy unrealistic. In the U.S., Am iga 
dealerships aren't always just around the 
comer; the notion of shipping my Amiga to 
a service center to get an expansion board 
installed doesn't thrill me. Of course, not 
every dealer will charge you to open your 
case, and most current Amiga owners sim­
ply disregard Commodore ' s edict that 
users stay out of their own machines. But 
in this age of the power user-the very 
audience Commodore is targeting with 
these hi gh-performance systems-it's a 
pity Com modore is st icking with a re­
strictive policy that Apple and most PC 
manufacturers parted with long ago. 

The Amiga's New Clothes 
AmigaDOS 2. I (and some of the releases 
that preceded it) goes a long way toward 
addressing the issues that have kept the 
Amiga down all these years. Some of the 
changes are obvious: Workbench ' s Win­
dows-like 3-D shading of wi ndow borders 
and graphical interface elements, fo r ex­
ample. Other changes are less obv ious, 
with the expansion of the Amiga ' s stan­
dard software set being foremost among 
them. 

One of Commodore' s strengths is the 

loyalty of its customers and software de­
velopers. The latest AmigaDOS/Work­
bench setup includes two key packages 
that were once so ld separately by third 
parties: ARexx and CrossDOS. ARexx has 
been an Amiga mainstay for years. It is to 
the Amiga what GWBASIC once was to 
DOS, except that ARexx is, in some ways, 
more powerful. Rexx, the lBM-born pro­
gramming language now seen in OS/2, has 
been adapted and given some Amiga-spe­
cific twists. It plugs into AmigaDOS ' s in­
terapplication communication mechanism 
(po11- and message-oriented) and can d1ive 
app lications remotely. 

Virtually every Amiga program written 
or updated in the last few years can be 
driven by ARexx, with one stand-out ex­
ample bei ng the Video Toaster. The en­
tire switcher interface can be manipulated 
with simple ARexx commands, and even 
ToasterPaint has an ARexx pOit. It' s ARexx 
that a llows the Toaster to be driven re­
motely by video editors and other devices. 
This is possible because ARexx listens to 
the Am iga ' s serial port and the Toaster 
li stens to ARexx. 

CrossDOS is a ni fty driver that lets you 
access DOS disks from an unm odified 
Amiga. After the driver is installed, any 
DOS disk you inse1t into the Amiga' s flop­
py drive gets mounted and masquerades 
as an Amiga file system. No operation is 
blocked-you can even DOS-format blank 
disks. The Briclgeboard provides the ulti­
mate PC connection, but CrossDOS is a 
comfortable compromise. 

Video Entrenchment 
My tests showed applications performance 
to be two to three times better fo r the new 
machines than for the 68030-basecl Am i­
gas. The new operating-system software 
looks better, is more stable, and has more 
stand ard features th an any previous re­
lease, and Commodore's hardware design 
is solid and sensible. 

Amigas are now firmly entrenched in 
video, 3-D, and multimedia production 
markets. World-class applications like the 
Video Toaster, Scala, Deluxe Paint, and 
Amiga Vision (incluclecl with every Amiga) 
show the value and viability of the Amiga 
in the markets it dominates. The perfor­
mance boost, coupled with other software 
and hardware enhancements, brings the 
Amiga into the 1990s. • 

Tom Yager is director of the BYTE Multi­
media Lab, a multimedia consultant, and 
author of The Multimedia Producer ' s 
Handbook (Academic Press, forthcoming). 
He can be reached on BIX as "tyager" 
and on the Internet at tyage r@bytepb 
.byte.com.. 
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HARDWARE 

Photography by the Numbers 

HOWARD EGLOWSTEIN 

You never have to buy another roll of 
film again. Or do you? Electronic pho­
tography has made terrific progress in 

the last few years. Take away the film, and 
cameras produce instant results, cost noth­
ing to operate, and use no ecologically 
damaging film and chemical waste to be 
concerned about. Sounds idyllic-what's 
the catch? 

Until a short time ago, the prices of elec­
tronic cameras would have made anybody 
shudder. Top-rated models like Kodak 's 
DCS sold for $25,000-well out of range 
for most potential users. Low-end models 
such as Canon's Xapshot and Logitech 's 
Fotoman sold for less than $1000, but they 
took pictures that looked more like still 
frames from an inexpensive camcorder. 
As the market continues to mature, manu­
facturers are building more mainstream 
models . 

For several weeks, I've been shooting 
with two cameras in the $10,000 price 
range: Kodak ' s DCS 200ci and Sony's 
ProMavica MVC-7000 Still Video cam­
era. These two cameras are nothing short 
of amazing. I've used a few of the $ !000 
e lectronic cameras before, and I wasn't 
impressed. But the DCS 200ci and the 
MVC-7000 are professional cameras, and, 
by any metric, they take high-quality pic­
tures. 

Kodak's DCS 200ci 
The DCS 200ci is the little cousin of Ko­
dak's larger DCS !00 digital camera. Both 
models use a high-resolution CCD (charge­
coupled device) array to capture color im­
ages digitally. The $25,000 DCS 100, 
which is built around a Nikon F3 camera 
body, is intended for full-time photojour­
nalists and press photographers. The down­
sized DCS 200 is built around the smaller 
Nikon 8008s camera, and using it is like 
using the 8008s as a film camera. If you set 
the camera to auto-focus and auto-expo­
sure, it's no harder to use than an Insta­
matic. 

There are four models of the DCS 200: 
color or monochrome, with or without the 
internal hard drive. Any model can use ex­
ternal hard drives for extended shooting. 
Prices start at $8495 for the black-and­
white model with single-image storage. I 
tested the $9995 DCS 200ci, the color 
model with the internal hard drive. 

The Sony MVC-7000 (lefi) and the Kodak DCS 200ci (right) wke pictures without 
film. Images are stored digitally on magnetic media. 

Kodak 's contribution to the DCS 200 
was in crafting a camera back that looks 
like a roll of film to the Nikon 8008s body. 
A 1524- by 1012-pixe l-resolution CCD 
array mounts where the film would be , 
and the image memory, hard drive, bat­
teries, and processing unit make up the 
rest of the back. There's a small LCD to 
show you how much space you have left 
on the disk and a 25-pin SCSI connection 
for attaching the DCS 200 to your Mac­
intosh or PC. The integration to the Nikon 
body is incredibly well thought out. The 
back snaps onto the body and attaches se­
curely with one screw. 

The fact that the Nikon doesn ' t know 
about the digital back presents a few trade­
offs. The Kodak CCD array is physically 
smaller than a 35mm frame, so you can't 
use the entire viewfinder. To help you 
compensate for this, Kodak replaces the 
standard viewfinder with a custom one 
that grays out the edges of the frame. Con­
sequently, you can ' t use the 8008s's fa­
mous "matrix metering" mode. Matrix me­
tering is a sophisticated technique that sets 

the optimal expos ure leve l for each pho­
tograph . 

The hard drive takes between 3 and 6 
seconds to transfer the captured image 
from the CCD array to the hard drive , so 
you can't set the Nikon to shoot at multi­
ple frames per second . On the plus side, 
because of the small CCD array, any lens 
will behave as if it had a focal length 2.6 
times its size. The standard 28-mm Nikkor 
AF lens gives you the same field of view as 
a standard 70-mm lens . For this review, I 
borrowed a 70- to 210-mm auto-focus 
zoom lens , which worked like a 200- to 
500-mm zoom. 

After you take a picture, there 's a brief 
lag as the camera back hums to life, and a 
soft puIT as the image transfers to the hard 
drive. To see your pictures, you have to 
connect the camera to a computer. The 
DCS 200 connects through a SCSI cable to 
either a Mac or a PC (equipped with a Fu­
ture Domain 1660 SCSI adapter). I didn ' t 
have the required adapter handy, so I didn't 
have a chance to try out the PC software. 
The DCS software comes as a Photoshop 
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PHOTOGRAPHY BY THE NUMBERS 


Photo 1: The resolution of the Kodak 
DCS 200 resul1s in sharp, clear images 
a! 1524 by 10 12 pixels. The single-chip 
arrangement yields colors that are 
slightly so.fi er than those you get.fimn 
Sony's three-chip selup, and large 
neutral areas o.fien have a subtle 
mottling effect. !{you print thefidl image 
al 300 do ts per inch, it measures about 
3'h by 5 inches. 

plug-in (or on the PC as a PhotoStyler driv­
er). On either platfo rm the interface is the 
same: The camera sends the compu ter a 
series of thumbnail images. You select one 
and acquire it in to a new document, li ke 
usi ng a scanner. 

In side the camera, co lor images are 
stored in a compressed format. The pi x­
els in the CCD array are covered with an 
RGB fi lter. When you transfer the image to 

\JTE ACTION SUMMARY 

• 	 WHAT ELECTRONIC CAMERAS ARE 
These cameras capture images 
electronically without film. 

• 	 LIKES 
No film is required, results can be 
previewed quickly, and output is 
exceptional. 

• 	 DISLIKES 
Lower resolution than film . 

• 	 RECOMMENDATIONS 
The resolution of both models 
makes them perfect for small 
images or newspaper-type pictures 
printed with coarse halftone 
screens; they' re not good enough 
for sho?tin~ full-page glossy 
magazine images. 

Photo 2: The Sony MVC-7000's 
resolution is lower than 1ha1 o.l the 
Kodak camera, but its th ree CCD chips 
yield more accurate colors. No/ ice !he 
slight pixelation in the do ll 's eyes. !(you 
look closely al the blue bu/Ion, you 'II 
also see a bit o.f'video bleed of"th e blue 
onto the gray background. The 768- /Jy 
493-pixel image printed at 300 dp i 
would be about I. 75 by 2.5 inches. 

the computer, an interpolation rou tine in 
the Photoshop or PhotoS tyler modu le fi g­
ures out the 24-bi t color of a pixel by look­
ing at adjacent pixels. You te ll the inter­
polati on routine what co lor li ght you shot 
with by se lecting one of the standard set­
tings or by cli ck ing on a whi te area and 
lett ing the software do a dy nami c whi te 
balance. The resul t is a crystal-clear, 1524­
by 10 12-pixel image (4.5 MB in size) with 

• 	 PRICE 
Kodak DCS 200, $9995 
(as tested) 
Sony MVC-7000, $8900 
(as tested) 

• 	 FOR MORE INFORMATION 
Eastman Kodak Co. 
U.S. Marketing Operations 
343 State St. 
Rochester, NY 14650 
(800) 242-2424 
(71 6) 724-6888 
Circle 1224 on Inquiry Card. 

Sony Corp. of America 
Electronic Photography and 
Publi shing 
3 Paragon Dr. 
Montvale, NJ 07645 
(201) 930-6576 

fax: (201) 358-4942 

Circle 1225 on Inquiry Card. 

very good , albe it sli ghtl y mottled, co lor 
(see photo I). 

Sony's ProMavica MVC-7000 
In the strictest sense, the Sony MVC-7000 
($7500 fo r the body; about $8900 as test­
ed) isn't really a digital camera but rather 
an elect roni c camera. It captures your im­
ages on CCD elements, but instead of stor­
ing them digita lly, it stores them as analog 
video sti 11 images onto removable fl oppy 
disks. Eac h disk can hold 25 complete 
video frames, or 50 images when stored 
as fields. 

The entire Mavica line uses this still ­
video tec hnique to capture and store data. 
What sets the 7000 apart fro m its lesser 
(and less expensive) brethren is that it uses 
three separate CCD elements to capture 
the red , green, and blue information for 
each pixe l. The difference between im ­
ages fro m the 7000 and the single-chi p 
cameras is much like the diffe rence be­
twee n yo ur home camcorder and those 
used by profess ional news crews. 

What we non1rnlly thi nk of as reso lu ­
tion li mitat ions in video isn' t due to the 
fo rm at as much as it is to the monitors we 
see it on and the fac t that TVs and moni tors 
usuall y use low-bandwidth cabling (RF or 
compos it e video). In e ithe r case, your 
home camcorder play ing th rough your TV 
set ty pica ll y prov ides about 200 lines of 
in fo rmation. The MVC-7000 wi ll record 
and play back images with over 500 lines 
of reso lu tion. To capture the images at 
768- by 493-p ixel resoluti on , you have to 
connec t lo a hi gh-q uali ty video-capture 
dev ice through RGB connections. In the 
field, you can use the camera ' s playback 
capability to prev iew your shots on a por­
tab le mo nitor. 

The MVC-7000 doesn't have the look 
and fee l of a conventiona l camera. It's an 
odd cross between a video camera and a 
large 35 mm camera. The controls have 
video camera markings on them bu t were 
placed as they might be on a 35mm cam­
era . Like a 35 mm, the 7000 has automati c 
exposure, a se lf-t imer, and a connection 
for a flas h. A white ba lance control tells the 
camera how to compensate fo r odd li ght­
ing. My test camera came with an 8- lo 
48-mm IOx zoom lens. As with the DCS 
200, the CCD elements in the 7000 are 
sma ll er than the eq ui va lent 35 mm fil m: 
the zoom worked more like a 40- to 250­
mm lens. 

The 7000 camera uses standard in ter­
changeab le Sony battery packs. The flop­
py di sks are spec ial Mav ipak Hi-band 
disks, and you will want to take plenty of 
them along with you. I had onl y four of 
them, and I often had to use the prev iew 
monitor to pick out and de le te some 
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yo ur capacity. 
Without 
stretching 
yo ur budget. 

The 486 notebook 

that lets you shift to another gear. 

The power you need from your computer today may not 
be enough for tomorrow. But now, thanks to the new 
Altima 400 Series, you can rev the processor from a 
speedy 20 or 25 to a screaming 33 MHz 486DX with math 
coprocessor. So instead of buying a new computer later, 
you simply buy more speed and power when you want it. 

Optional T\'ackball 

Shown Actual Size 


For even greater flexibility, Altima offers options 
to put you in the express lane. Like an integrated 

a I t i m a The 

Upgradeable and affordable, 
the Altima 5.7 pound, 486 note ­
book runs about the same price 
as most 386's. 

The 400 Series is up to 
4-times faster than a typical 
386SX, plus it features 64 level 
gray scaling (not 32); a large 10" 
diagonal screen; simultaneous 
display on LCD and external 
monitor; hard disks with up to 
120 megabytes; and a keyboard 
arrangement that makes sense, 
not sacrifices. 

trackball that snaps right into the unit. Or an internal 
modem with 2400 BPS, MNP-5 Data and 9600 BPS 
send/receive fax . There's even a DC adapter for 
your car. 

Shift to the New Altima 400 Series. It has the 
features to stretch 

Intel Inside Logo is a trademark or Inte l Corroration . 

For dealer in your area, call 800/ 356-9990 

Circle 69 on Inquiry Card. 
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images to make room for new ones. One 
distinct advantage of the video format is 
that the camera can record images very 
quickly. The 7000 can shoot a continuous 
2.5 frames per second. 

The camera body costs $7500, but ac­
cessories are not cheap. The tested model 
included the 8- to 48-mm zoom lens and 
sells for $8900. Other optional lenses in­
clude a 5-mm wide-angle lens ($2305), a 
9.5- to 123.5-mm zoom lens ($3200), and 
a 7 .8- to 78-mm zoom lens ($4180). A I 0­
pack of still-video floppy disks is priced at 
$105 . 

Like the DCS 200, the MVC-7000 is 
easy to use and takes gorgeous pictures. 
The three-chip arrangement eliminates the 
color mottling that the DCS 200 has and 
that you often see on cheaper still-video 
cameras. I captured my test shots on True­
vision 's ATVista board in a PC. Sony rec­
ommends the Macintosh or PC Truevision 
boards or its stand-alone video digitizer. 
You can use lower-quality digitizers, with 
a corresponding loss in quality. The MVC­
7000 image in photo 2 has more accurate 
color than the DCS 200 image, but, at the 
same size, the image shows more pixela­
tion and a bit of video bleed. 

A Digital Future? 
I do a fair amount of work with images in 
newsletters and other desktop-published 
documents. Either one of these cameras 
would be wonderful for shooting pictures 
for catalogs and product sheets. The reso­
lution of both models makes them perfect 
for small images or newspaper-type pic­
tures printed with coarse halftone screens, 
but not good enough for shooting full-page 
glossy magazine images. There's no film 
costs with electronic photography, and 
there's no film waste or processing chem­
icals. That fact alone should give elec­
tronic photography a c lear advantage in a 
world with ever-increasing concern for the 
environment. 

Kodak is targeting the DCS 200 at pro­
fessionals who use images but don ' t make 
their living in photojournalism. The com­
pany suggests that the DCS 200 will be 
popular with scientists, real estate sales­
people, and others who need high resolu­
tion but not the extreme ruggedness of the 
DCS 100, the DCS IOO's preview monitor, 
or the fast shooting times. In a pinch , you 
could probably use your F3-based DCS 
100 to drive tent pegs into the ground; the 
lighter-weight 8008s-based DCS 200 isn't 

going to take that kind of abuse. 
Instant video preview, quick-change 

batte1ies and disks, and dazzling color dis­
tinguish the Sony MVC-7000. The 7000 is 
selling well to photojournalists, sports pho­
tographers, and others who might other­
wise shoot with Kodak's more expensive 
DCS I 00. If you lean toward the still-video 
solution, you'll need a high-quality video­
capture board for your computer. 

If $10,000 is too rich for your blood, 
the still-video option has several lower­
cost solutions. Sony's ProMavica line also 
includes the lower-resolution, single-chip 
MVC-2000 for under $4000. Canon ' s sti\1­
video line starts with the RC-250 (also 
known as the Xapshot) and goes up to the 
new RC-570 , simi lar in capability and 
price to Sony's MVC-2000. Right now, 
people using electronic cameras may be 
members of a small clique, but that will 
change as the costs continue to drop and 
cameras and computers continue to con ­
verge.• 

Howard Eglowstein is a BYTE Lab test­
ing editor who holds an S.B. from MIT. 
You can reach him on BIX as "heg!ow­
stein." 

Some peoplethink 

that bycopying their 


software they'll 

make out like a bandit. 


They're right. 


Management Guide. 

illegally and you're com­

Copy software 

For only $80 you'll 

mitting a federal crime with fines of receive SPAudit for DOS and Macintosh;· 

up to $100,000. Help your organization comprehensive auditing software, a video 

comply with the law by ordering the Soft­ and procedures for keeping your organiza­

ware Publishers Association's Software tion's software legal. And your record clean. 

.----.....,

13 II 	 Keep your software legal. 

To order, call the Software Publishers 
Association at 1-800-388-7478, or 
include credit card information or a 
check and send or FAX this coupon to: 
SPA Management Guide, P.O. Box 79237, 
Baltimore, MD 21279-0237, 
FAX (202) 223-8756. 

Name 

Company 

Title 

Address 

Cit 

State Zi 

Phone ( 	 Ext 

Please send me_copies at $80 each. 


Tol.31 $__ (DC residents add 6% sales tax) 


D Check enclosed D American fa'j)ress 


D VISA® D MasterCard® 


Card Number 

Exp. Date 

Signature of 
Card holder 
Name of 
Cardholder 

1-r-1 

L Don't copy that floppy. _J 
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Real Stats. Real Easy. 

SPSS for Windows gives you answers your spreadsheet or database can't. 


It's a great value at $695! 

Learn Fast, Work Fast Complete Data Management and Editing 
"Stumbling blocks to statistical analysis are ':4 breakthrough in data capacity and ease ofuse... impressive. "-Alan 

eliminated with SPSS for Windows. You don't Fridlund, lnfoWorld. There's no limit on the number of variables you can analyze. 

have to be a programmer to use it and you don't Read data directly from Excel,™ Lotus,® .dbf and SAS®transport files. Work live 

have to be a statistician to understand it. " with Oracle®and SOL Server™ data. Edit and use data many ways, easily. 

- Richard O'Reilly, Los Angeles Times. 

The 100% Windows interface makes doing 
 ~ '.~;~~\,'~~ l:·; : t11 ~ :tnU i; ti r.~ ~~·; IJUllHri; Wl11 1tuw l h:l1• " 
analysis simple. _I ~!__ .... 1>~r.t11u1 

Context-sensi ­
tive help and an 
on-line glossary 
of statistical 
terms are just 
aclick away. 

In-depth Statistics 
"For more statistical 
analysis tools than 

ll h} H1~ ! 09rJm of Purchas!::' P11ce you'll get from a
Nn1qnir,,111 r. hh· l c"I•. 

M ult i1 1l c Fk ~ 11 u1t ~ c 

tJ 1r. l~ tlll ~i nltcry ~h n r1 lic ric r. 

p !1 S5 • 

' tun 

e 
' 
' 

I Lr 1H•l I : :u """ nt •c ~: lu Culo1uw•. 

' ""] 

When you really want answers you have to go beyond ules, that produce full-color charts automatically. : ... __ii!! .....,,.····-"'~ what spreadsheets or databases can offer. You need a pack­ Hot button between charts and related numerical :: ::~•l · 
.... ,. .. j!! fi ... .........
age that is designed for real statistical analysis, reporting and output. Share information using DDE and OLE. MICROSOFT@

charting - and is easy to use. You need SPSS®for Windows;M Put together agreat presentation with powerful WINDOWS,. 
COMPATIBLEthe real stats, real easy combination that delivers real value. and flexible business graphics and a report writer. 

You'll break out of the spreadsheet cell with SPSS for If you need help, the documentation is full of statistical "how 
Windows. Do more than simple percentages and sums - subset, to;' and experienced technical support is just a phone call away. 
sample, aggregate, explore, summarize, poke and prod, slice and SPSS for Windows - when you need more stats than a 
dice your data to get the answers you need. Analyze surveys, dig spreadsheet or database can offer. 
into databases, improve quality, conduct research studies, fore­

Order now and get a great value - only $695.cast sales and prepare reports with ease. Allwithout wiiting com­
American Express, Discover, MasterCard or Visa accepted.plex macros or queries. Find relationships, see patterns and trends, 
Unconditional 60-day money-back guarantee.determine significance and use the past to predict the future. 

Learn fast, work fast. Prepare for your analysis quickly with 
Fax (312)329-3668 orSPSS' full-featured Data Editor. Choose from a broad range of 

statistical routines, including those in specialized add-on mod- Call (800) 543-5835 
Chicago · Washington. DC · Chertsey, UK· Gori nchem. The Netherlands · Munich · New Delhi · Singapore · Stocklmlrn · Sydney · Tokyo · And Distrihumrs Worldwide 

Circle 164 on Inquiry Card . 

Automatic 
Statistical Graphics 
':4 complete set of graphics and charting 
capabilities."- Marc Ferranti, PC Week. 
Create business charts or statistical charts 
like histograms, boxplots and scatterplots 
automatically. Unlike other stats packages, 
edit the charts directly on-screen without 
respecifying. 

spreadsheet such 
as Excel, without the steep learning 
curve, SPSS for Windows is a great 
buy."-Michael Burgard, PC/Computing. 
Widely used statistics such as crosstabs, 
correlations and regression are in the 
Base module. Optional modules with 
unrivaled advanced statistics are avail­
able. You won't grow out of this package. 



REVIEWER'S NOTEBOOK 


How to Give Windows a Workout 


RICK GREHAN 

This month 's roundup of Windows ac­
ce lerators (see " Making Windows 
Rock and Roll ," page 202) introduces 

the BYTE Lab's newest set of low-level 
Windows benchmarks. These tests com­
plement the Windows applicati on bench­
marks that have helped us eva luate Win­
dows products throughout the las t year. 

ln addition to augmenting BYTE Lab 
evaluations, the latest tests al low us. to eas­
ily put a Windows benchmarking tool into 
the hands of readers: As with our other 
benchmarks, we will free ly di stribute the 
low- leve l tes ts to anyone who reques ts 
them. The new tests also create a better 
balance in the testing the BYTE Lab does 
for Intel-based systems. We now have low­
level and applications-leve l benchmarks 
for MS-DOS and Windows. 

BYTE's new Windows low-levels are 
a comprehensive co llection of tests that 
exercise Windows' GDI (Graphical De­
vice Interface), memory management, and 
fi le 1/0 routines. We wrote the benchmarks 
in Borland 's Turbo Pasca l for Wi ndows. 

In thi s issue's roundup, we relied heav­
ily on the graphi cs porti on of the new 
benchmarks. This component ascertains 
how rapidly the system can execute some 
of the bas ic gra phi cs ca ll s within Win ­
dows-namely , those that display pi xels, 
lines, rectangles, polygons (fill ed and un­
filled), and ellipses. The graphics section of 
the benchmarks also exercises text di splay 
and BitB lt operations. 

As we geared up fo r the acce lera to rs 
roundup, we spent some ex tra time test­
ing the benchmarks' graphics routines to 
get some preliminary data and to seek out 
any bugs left in the software. ft was during 
this testing that we di scovered something 
that might cause the benchmarks - as they 
were then constructed-to yield erroneous 
results. 

At the heart of each test is a ti ght loop 
SUITounding the Windows call under scruti­
ny. For example, the porti on of code to 
test the SET_ PI XEL ( ) function might be 

FOR I : =l TO 
NUM_ OF_ ITERATIONS DO 

SET_ PIXEL (h DC , xloc [ i] , 
yloc[i ] ,color[i] ) 

As you can see, the loop is simply "step­
ping through" an array of screen coordi ­
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BYTE's low-level 
Windows 
benchmarks 
exercise GDI, 
memory 
management, and 
file 1/0 routines 

nates and corresponding colors. (The co-· 
ord inates and co lors are generated by a 
ra ndom-number generator beforehand.) 
This loop is preceded by a routine th at 
turns a software "stopwatch" on, fo llowed 
by another rout ine that turns that stop­
watch off. The idea, of course, is to focus 
on timing the SET_ PIXEL ( ) routine and 
as litt le else as poss ible. Since we would 
test all the acce lerators on the same plat­
form, the fi xed overhead of the loop would 
become a negli gibly small constant . 

However, many of the Windows accel­
erators we tested are des igned to be co­
processors. That is, when the benchmark 
software issues a Windows GDI call , the 
accelerator card 's software dri ver takes 
over to pass the command and its argu­
ments to the board ; then it returns imme­
di ately to the benchmark prog ram with­
out wa iting fo r the board to servi ce the 
request. Consequently, the software stop­
watch records the time it took the dri ver to 
transfer the request to the board, not the 
time it ac tually took the board to service 
that request. The benchmarks may con­
clude that the GDI call is running fas ter 
than what the user actuall y experiences. 

Therefore, the customi zed version of 
the benchmarks enables us to time how 
long the tests ac tually ran on-screen. To 
do thi s, we solicited the help of Thumper, 
the BYTE Lab's computer-controlled test­
ing stati on for laptop battery life (see Re­
viewer's Notebook in the December 1992 
BYTE). Thumper has electro nic fingers 
and e lec troni c eyes . With its fin ge rs, 
Thumper simul ates a user actuall y work­

ing with a laptop; with its eyes, Thumper 
watches to see when a lapto p's sc reen 
blanks off. 

We created an "on-off' light-a small 
rectangle at the bottom of the di splay that 
we could turn on (i.e., fill with white) just 
before the FOR loop in the code above 
and turn off (i.e. , fi ll with black) just after 
the FOR loop. With one of its electronic 
eyes trained on that bar, Thumper acted 
like an ideal lab techn ic ian with a stop­
watch. Thumper simply timed how long 
the rectangle was white, and that told us 
how long it took the FOR loop to execute. 
Knowi ng the number of iterati ons of each 
loop, we tracked how many GDI calls per 
seco nd the benchmarks were maki ng. 
(Again , the small constant overhead of the 
loop itself would factor out, since we ran 
the tests on the same hardware and onl y 
changed the accelerator cards.) 

The "Thumper-ready" version of the 
benchmarks worked quite well and gave 
consistent res ults. The adve nture also 
yielded some in fo rmation that we ' ll be 
able to feed back into BYTE's "regular" 
Windows benchmarks, as well as produc­
ing ideas for other testing chores we could 
assign to Thumper. It's likely you' ll see 
Thumper aga in in the future, keeping 
watch in ways we never dreamed of when 
we designed it. • 

Rick Crehan is technical director of the 
BYTE Lab. He has a B.S. in physics and 
applied mathematics and an M.S. in math­
ematics/computer science. You can reach 
him on B!X as " rick_g." 



7he Evolution a 
From the beginning of time, we have tried to express ourselves through graphics. 


fn the begin­
ning of time 
people had 

to use primi­
tive design 

tools for 
creating any 

type of 
graphics. 

· 

In the 15th 
Century 

design tools 
were quill 

ink pens and 
crude styles 

of paper. 

By the 18th 
Century we 

had advanced 
to the drah­

ing table with 
T-squares, 

and the 
dreaded 

eraser. 

In the 20th Century 
the first CAD pro­
grams were very 

slow and extremely 
difficult to use, not 

to mention the 
expense of 

buying them. 

· • 	 Video Training l"apes for . 
Designqf-D Professional, are pro- . 
duced.in a state-of-the-art facility 
using a\Yard winning writer.s, and pro­
fessional technicians. lJsJng 'these 
video tal(ies will assure yob! 0f 
learning f?ster with higher retention, 
while becoming more productive! 

• 	 SmartEST ql!lickly generates a 
spread sheet from your DesignCAD 
drawings so you may estimate cost; 
and do take-offs for accurate l:)iddirag.' 

i 	 \ · , 

One American Way 
Pryor, OK 74361 

It's 6 packages in one! 

• 	 Symbal Libraries contain 9v.er 
6?00 pre-drawn Architectural ai;id 
if)dustry s~andard symbo.ls. l:hese 
alone will save you a tremendous 
amount of time and moRey! 

• 	 ScanPRO con·verts (Raster to 
Vector),scanned images into files that 
can be read by DesignCAD or most 
other CAD prograrns. 
Circle 73 O!' Inquiry Card. 

~ i.Call, fax or write fof a 
··: ' FREE'G;odiure & aemol 

r: ·, 

http:symbo.ls
http:duced.in


BOOK 

AND CD-ROM REVIEWS 


HUGH KENNER 

T
he growth of any plant from a tiny 
seed, the unfolding of a program 
from a few lines of code, "the self­
organized flocking of simplemind­
ed birds"-well , any of those, the 

messy as much as the lively, can be gen­
erated by "incredibly simple, even elegant 
theory ." So an economist named Brian 
Arthur assures us. 

Arthur means three things at least: (1) 
That a general theory underlies this array of 
examples and many more; (2) That a com­
puter program to emulate, say, the flocking 
of those birds can be very simple; and (3) 
That the decisions made by live birds like­
ly resemble those in the program, which 
has just three rules: (a) Maintain a mini­
mum distance from anything else, includ­
ing other birds; (b) Try to match veloci­
ties within the neighborhood; and (c) Move 
toward what you see as the neighborhood's 
center of mass. 

It seems a reasonable guess that simpleminded birds in the 
real world are making decisions like those . Certainly, they 
swoop as though possessed by a corporate mind: much like 
an economy, which can languish, swell , panic, triumph, and 
never seem to be following a checklist. An economy is also 
like the birds in not needing to settle down to a stable state. 

True, classical econ had always assumed that not settling 
down, as portrayed in every day 's headlines, was something 
theory shouldn 't so much as mention . Classical econ had 
nothing to do with swoops. It preferred systems nested ·near 
the median of stability: systems from Adam Smith's prein­
dustrial world. Small perturbations would diminish till they 
vanished: negative feedback in action. And the optimum 
product would emerge, at the optimum price. 

But an industrial economy seems never to settle down. 
Its elements seem to be patterns and possibilities. It lacks a 
stable state-one symptom of positive feedback. And ex­
amples abound of something suboptimal grabbing the mar­
ket seemingly for keeps: the QWERTY keyboard , the gaso­
line engine, the VHS video format. 

MODERN COMPUTER DESIGN 
A Guide to RISC Microprocessors, Michael Slater, eel., Aca­
demic Press, $49.95, ISBN 0-12-649140-2. 

AGuide to RISC Microprocessors assembles 35 articles on 
the subject of RISC chips from the pages of Michael 

Slater' s newsletter, the Microprocessor Report. Some arti­
cles contain added material that brings them up to date. The 
three art icles in the first section form the best introduction to 
RISC I have ever read. Some terms and concepts may be 
fuzzy if you haven't clone any reading on computer archi­
tectures before, but if you ' re interested in learning about 
RISC and microprocessors in general, this is the place to 
begin. 

The rest of the book examines seven popular RISC ar­
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GOINGS-ON AT THE EDGE 


After 1982, when he'd grown pretty 
well convinced that he knew how an econ­
omy worked, Arthur began to encounter 
difficulty getting colleagues to stay or­
derly till he'd finished a lecture, let alone 
publish his papers . Between 1982 and 
1987, "My hair turned gray ." In 1987, in 
New Mexico, everything changed. 

Arthur is a focal figure in M. Mitchell 
Waldrop's Complexity, an engrossing sto­
ry of the mavericks who have been gath­
ering at a queer outfit called the Santa Fe 
Institute. Nobel physicist Murray Gell­
Mann was a founding father; members 
have included computer scientist JohnComplexity: 
Holland, whose simulations of neural net­The Emerging Science 
works started 40 years ago, and ex-hippie at the Edge of Order 
Chris Langton, who got a glimpse of someand Chaos 
principles of artificial life while recovering M. Mitchell Waldrop 
from a near-fatal hang-glider crash. Simon & Schuster, $23, 

The Institute's theme is "flux, change, ISBN 0-671-76789-5 
and the forming and dissolving of pat­
terns": a metascience, "just as 'hard' as 

physics ever was," of which our curricular sciences are spe­
cial cases. Waldrop was especially cunning in starting his nar­
rative with the "Aha!" insights of a maverick economist; 
any reader with a credit card feels touched by the econo­
my. As he shifts focus to figure after figure, Waldrop shows 
the resources of a competent novelist. We hover at kaffee­
klatsches, sit in on lectures, draw benefit from summaries, 
while gradually a Science of Complexity grows glimpsible. 

Readers of James Gleick's Chaos will remember critical 
zones where a change in the tenth digit will make all the 
difference between overt pattern and mess. For Waldrop's 
Santa Fe gang, what's interesting isn't periodic mess but the 
periodic onset of Pattern right near Mess to the Max. 

If they're right, we draw close to a general statement 
about suddenly emergent patterns, such as amoebas, alpha­
bets, animals, and our ancestor Adam. • 

Hugh Kenner is Franklin and Callaway Professor of En­
glish at the University o.fGeorgia. His recent books include 
Mazes and Historical Fictions. You can contact him on BIX 
as "hkenner. " 

chitectures in six sections (why Hewlett-Packard 's PA-RISC 
doesn't merit its own section is never explained). Here, the 
going is rougher for interested laypeople, but much of the ma­
terial remains understandable. 

One glaring omission is the absence of material about 
IBM's RISC System/6000 architecture, especially given the 
fact that IBM and Motorola are jointly developing the RISC 
System/6000-basecl PowerPC. Understandably, more re­
cent developments in the RISC arena (e.g., the Texas In­
struments Viking SuperSparc and DEC's Alpha) are also 
not represented. 

A Guide to RISC Microprocessors has taken its place on 
my bookshelf next to Hennessy and Patterson's Computer 
Architecture: A Quantitative Approach as an indispensable 
reference to modern computer design. It doesn't disappoint. 

-Bob Ryan 
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WRAPTURES &REELS 
Wraptur.es One, $[ 29, and Wrapture Reels One, $199, 
from Form and Function, 1595 17th Ave., San Francisco, 
CA 94122, (6 L9) 536-9999; fax (415) 664-4030. 

0ne of the best CD-ROM collections of 24-bit clip art and 
QuickTime video clips I've seen comes from Form and 

Function. Wraptures One contains clip-art images , and 
Wrapture Reels One includes QuickTime videos, masks, 
and sounds. 

Wraptures features a variety of high-quality 24-bit PICT 
images o{ surfaces such as crinkled paper, marble, brick, 
wood, metal, and star fields . Many of these images come 
in several bit depths and sizes . The small-size images are 
carefully designed so they can be repeatedly " tiled" as 
either a backdrop or a texture that you can wrap around 
3-D objects. Other images include sunsets, clouds, and 

MIND-BOGG LER 
Mazes for the Mind: Computers and the Unexpected, Clif­
ford A. Pickover, St. Martin's Press, $32.95, ISBN 0-312­
081 -650. 

First, forget this review. Run, leap, rush, scun-y, and scoot 
to your nearest bookstore and get this book. Now, be pre­

pared to have your mind taken apart, rean-anged, and hand­
ed back to you . 

Every now and then, a book comes along that reminds 
us what computers are all about-not spreadsheets and 
databases, but the expansion of mind and soul. Clifford 
Pickover's Mazes for the Mind: Computers and the Unex­
pected reminds us with a sustained, mind-twisting clash of 
logic, beauty, and pattern that requires whole-brain thinking. 
You cannot simply read this book, nor can you hope to de­
vour it in one or two sessions. Sustained, deep-level think­
ing is simply too difficult. This is a book for grazing ideas, 
covering reams of paper with patterns and thoughts, rushing 
to the computer exclaiming, "Aha! I understand!," and cre­
ating short programs that generate beautiful designs . 

Pickover's chapter titles are hoaxes to entrance you into 
a world of knowledge. Who would expect that chapter titles 
like "How to Stuff an Elephant Into a 24-Dimensional 
Sphere" and "Fractal Spiders" would ensnare you in a world 
of practical 4-D geometry, genetic music, and fractal appli­
cations? 

By the time you finish this book, you will have practical 
experience on the worldwide spread of Cro-Magnon man, 
enjoyed a wild game of computer esophagus where you 
attempt to take over your body's internal organs, heard the 
music of your genes, constructed aesthetically pleasing 
mazes, designed fractal feathers, used time machines, and 
played bizan-e chess games. 

Who could suspect that computing the length of a roll of 
toilet paper would make interesting reading? Then again, 
how about "Squashed Archimedean Model of a HyperToi­
let Paper" for an interesting topic? 

If you were asked to pick 10 mathematical formulas that 
changed the world, what would you select? Would you rec­
ognize the 10 formulas that were issued on Nicaraguan 

mountains. A Browser application, written 
in MacroMedia Director, provides a good tu­
torial on how to use the material, navigates 
you through the files, and copies a selection 
to your hard disk. 

Wrapture Reel contains several 24-bit, broadcast-qual­
ity QuickTime clips, including sunsets, clouds, waterfalls, 
a flock of birds flying overhead, and over a dozen high­
quality sounds. The package includes Apple's QuickTime 
Extension and Aladdin Systems ' freeware Popcorn Quick­
Time player. Also included is HyperCard 2.1, for operat­
ing a Browser stack. Some clips are interesting (especial­
ly the stmm over Easter Isle), but I wonder how useful 
they are. 

You're free to distribute the material as part of a fin­
ished presentation or product as long as it ' s not part of a 
source library for other multimedia tools . 

-Tom Thompson 

postage stamps? As if all this wasn't enough, there ' s also a 
section titled "Strange Technology," where ... well, maybe 
you should explore that one for yourself. 

If you haven't done much creative thinking recently­
the type of thinking where you feel your entire body has 
been hard at work-it ' s time for Pickover's book. 

-Raymond GA Cote 

MUDDLE OF EXCELLENCE 
Obfuscated C and Other Mysteries, Don Libes , John Wi­
ley & Sons, $39.95 (book/disk set), ISBN 0-471-57805-3 . 

on Libes has assembled a collection of C programming Dexamples that stake their reputation on being impene­
trable, obtuse, and bewildering. Here is assembled a collec­
tion of code so bizarre as to be entertaining. 

Obfuscated C presents the winners of a yearly Obfuscat­
ed C competition that started in 1984. This contest prides it­
self on driving C compilers to their limits with tricks, con­
juring, and imagination. The clear champion of obfuscation 
bundles four eminently useful functions. Compiled one way, 
the source code produces a program to solve differential 
equations. Set a few flags, and it recompiles to a program that 
reverses the order of lines in a text file. Run this program on 
its own source code, and it sorts lines . Run the sort algo­
rithm on the original source code, and you produce a program 
that generates Fibonacci numbers. 

Of course, you would never use any of these tricks in 
your own programs. To help maintain your professional equi­
librium, Libes intermixes chapters of obfuscation with chap­
ters dedicated to pure elegance-truly wtiting better, clean­
er, faster code. He covers topics such as a proper use of 
longjump and pointers to functions , undefined compiler be­
haviors to avoid, and creating faster memory allocation al­
gorithms. 

In short, Libes presents Cat its best and worst. You'll 
have hours of fun trying to decode the contest winners. And 
best of all, you' 11 also acquire a diverse set of useful software 
tools . 

-Raymond GA Cote 
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Decislons ... Decislons ... A Recipe to ·Save Time 

When you choose an OS for your realtime applications, QNX saves you time up front, because your development 

you 're looking for solid performance at run time. A rich system and target system are one and the same. Which means 

development environment. Responsive technical support. no cross-compiling or debugging on a separate test platform. 

And to top it off, you need stability. You get one integrated environment, with transparent fault­

tolerant networking and distributed processing already built in. For over ten years, QNX has proven itself again and again in 

the real world. Thousands of VARs and OE.Ms rely on QNX Yes, We Do Windows 

for a wide range of mission-critical realtime solutions - Our own high-performance windowing package 

in POS, factory automation , medical gives you an OPE.N LOOK® GUI. 

instrumentation, telecommunications. And Rundos,'"' our DOS emulator, lets you run 
Microsoft® Windows""' 3 in standard mode, so

POSIX Plus Performance 
your favorite graphics programs will have QNX follows the latest IE.E.E. POSIX I 003. I and 

enough memory to feel right at home. 1003.2 Open Systems standards, so you get the 
same API and utility set found in many UNIX® We Don't Scrimp on Support 

systems. But with its innovative microkernel During the last ten years, we've earned a WE WORK IN REAL TIME.' "' 
architecture, QNX out-performs any standard reputation for outstanding technical support. 

vanilla OS. Since we offer everything from 24-hour online 1-800-363-9001 
(E XT . IOI ) conferencing to onsite consulting, The Right Ingredients for Real Time 

you can easily reach the people who makeQNX delivers the speed of a fast, real time executive 
up the QNX development team. ( 16 µsec per context switch on a 33 MHz 80486). 


And its priority-driven, preemptive scheduling will help you build So if you 're looking for an operating system that gives you 

responsive solutions that won 't melt under real realtime conditions. more than the standard fare, try QNX. You 're in for a real treat. 
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UNDER THE HOOD 

JEAN RENARD WARD 

A N D 
DEBRA SCHULTZ 

DIGITIZER 

RENAISSANCE 


M
ost computer users today use a mouse as their 
pointing device, but it wasn ' t always that way. 
Before personal computers , most people used 
a digitizing tablet with either a puck or a sty­
lus as their drawing and pointing device. In 

the early 1980s, thousands of copies of AutoCAD, Versa­
CAD, and other electronic drafting and design programs 
came bundled with a digitizing tablet. Then users be­
came accustomed to the mouse as the Macintosh, Win­
dows, and other GUis became popular. Now pen-based 
computers, which integrate digitizers into their displays, 
may change preferences back again . 

Pen vs. Touch 
Digitizing tablets differ from touchscreens, although 
some designs use similar technologies . Touchscreens are 
just what their name implies: a touch-sensitive display, 
used to read the position of a fingertip (see "Keyboards 
Without Keys," July 1992 BYTE). Fingertips are large 
and slow. As input devices, they ' re good for picking out 
items and perhaps dragging them around, but they 're not 
very good for writing. 

While touchscreens use a finger for input, digitizing 
tablets use a pen to capture gesture commands, written 
characters, electronic ink sketches, and annotations. If a 
tab let responds to finger and hand touches, resting your 
hand on the tablet while writing can create errors. 

Digitizers offer higher accuracy than do touchscreens, 
and this makes them better suited for pen systems. The ac-

ILLUSTRATION: ROBERT FORSBACH © 1993 

curacy required for electronic The pen computer 
ink is high . The human eye can 
discern printed line widths of is reviving interest 
less than 0.001 inch . An ink in digitizing-tablet line on paper measures about 
0.003 inch with smooth edges, technologies 
while a pixel on a typical high-
resolution LCD is much larg­
er- about 0.0 I inch with square edges. A character needs 
to be drawn at least 20 to 25 LCD pixels (0.20 to 0.25 
inch) high on a pen computer display to look good. Con­
trast that with handwritten characters, which are usually 
on ly 0.10 to 0.20 inch tall. 

Unt il recently, most digiti zing tablets were opaque 
and sat on the top of a desk completely separate from 
the display . With the advent of pen computers, the em­
phasis has moved to transparent tablets integrated with a 
flat-panel LCD. Indeed, the defining hardware element 
of pen-based computers is the combined digitizing tablet 
and LCD. For the primary person-machine interface, 
good re li ab ility, acc uracy , look and fee l, and respon­
siveness are critical. If users do not feel comfortable with 
the hardware input device, they will reject pen comput­
ing technology. 

Digitizer Background 
A digitizing tablet has three major components: a tablet, 
a pen (or sty lus), and a controller. The tablet consists of 
a sensing area that detects the pen position. This surface 
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Figure 1: In an electromagnetic-grid digitizer, a continuous electromagnetic wire 
grid acts as an antenna on the tablet surface. When the pen approaches the swf"ace, 
a wire coil inside the pen generates a low-intensity m.agnetic signal that induces a 
small voltage in some of the grid wires. The tablet processor then detects the voltage 
and translates it into x,y coordinates. 

The BYTE Reprint 


Department will 


provide free quotations 


for reprints of BYTE 


articles. 


Reprints can serve as 


high quality, inexpensive 


promotional tools: 


• Train and educate 


key personnel 


• Present information at 


conferences/seminars 


• Provide literature to 


users of your products 


Call 

603-924-2525 
for information and a free 

price quotation. 

sits on top of or underneath the di spl ay. 
The pen is the pointing device. It can have 
an active element (i.e., the transmitter) that 
sends a sig nal to the tablet ( i. e., the re­
ceiver), or it can receive signals from the 
tablet. The tablet controller consists of an 
IC or other electronics that scan the tablet 's 
active area, detect the position of the pen, 
and translate the changing position into a 
series of x,y coordi nate pairs. 

Many input-dev ice designs match this 
broad defi nition of a digitizi ng tablet. De­
signs have been based on practically every 
phy s ica l effec t described in a co ll ege 
physics textbook, including electromag­
netic fie lds, electrostatic signals, surface 
acoustic waves, sonar, resistive films, pres­
sure-sensitive sheets, strain gauges, and 
magnetostrictive pulses. There are tech­
nologies based on evenly spaced g rids, 
phased-spacing grids, solid sheets, trans­
parent film s, linear transducers, mi cro ­
phones, delay lines, and AC and DC sig­
nals. 

The first digitizing tablet, the 1956 Rand 
tablet, co nsisted of a grid of conductive 
wires covered by a rectangular frame, with 
a special electronic writing pen. A small 
e lectromagnetic coil in the tip of the pen 
received an AC signal by way of a con­
necting cable and transmitted it to the grid. 
As the user wrote on the tablet, the coil in 
the pen passed over the tablet grid, and 
the contro ll er read which x and y wires 

picked up the strongest signal. The con­
troll er measured the pos ition of the pen 
60 times per second . Many cu1Tent tablet 
designs work the same way . 

In a ll des igns, the co ntroll er se nds a 
stream of x,y position coordinates to the 
main computer at between 60 and 400 
po in ts per second . A rate of 120 pps is 
considered the minimum for good char­
acter recognition. A note-taki ng application 
without handwriting translation needs the 
same high performance to di splay accu­
rate, smooth e lectronic ink. 

With so many dig iti zer designs avail­
able, selecting the 1ight di gitizer for a pen­
based compute r is an exercise in trade­
offs. Decision factors include the precision 
required in sensing the pen's position , the 
speed at which the user is li kely to move 
the pen across the tablet, the weight and 
durability of the material s used , the pow­
er drain on a battery-powered system, and 
electromagneti c interfe rence. 

Only four of the above-mentioned tech­
nologies are currently used in pen-based 
systems: e lectromagnetic grid s, e lectro­
stat ic grids, resistive films, and capaci­
ti ve/electrostatic fi lms. 

Electromagnetic Grids 
Today's e lectromagnetic-grid di g iti zers 
are modem variations on the original Rand 
design. The active area in an electromag­
netic tablet contains a grid of fine con-

Minimum order: 500 
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Code. 


Ifyou are moving a 500,000 line 
mainframe program or have a 
program that requires a DOS 
ext ender, EM/3 2 is the P C 
Fortran language system for you. 

This highly optimized, 32-bit 
Fortran supports the full ANSI 
77 Standard, DEC VAX. and IBM 
VS extensions, and important 
Fortran 90 features. The royalty ­
free Phar Lap DOS-Extender 
handles programs as large as 
4GB. In addition to providing 
virtual memory, VCPI, andXMS 
support, the extender is DPMI 
compliant. You can compile, link, 
debug, and run your program in 
DOS, DESQview, and the DOS box 
of Microsoft Windows and OS/2. 

When writing new code, you can't 
beat our compilation speed, 
unmatched error messages and 
new 32-bit debugger/profiler . 
Tools include an editor, make 
utility , library manager, and 
graphics library. If you should 
have any difficulties, we provide 
free unlimited technical support. 

YourFortrancodeisimportant. 
Trust it to the company that 
has been writing award­
winning Fortran language 
systems for over 25 years. 

Contact us about EM I 32 or any of 
our other Fortran language systems. 

(800) 548-4778 

Fortran is our forte 

30-Day Money-Back Guarantee 

Tel: (702 ) 831 -2500 • Fax: (702) 831-8123 
P.O. Box 6091 • Incl ine Village, Nevada 89450 
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Figure 2: The tablet controller in an electrostatic-grid digitizer generates 
electrostatic signals across a wire grid 0 11 the tablet su1.fc1ce. A capacitive probe in 
the pen tip couples with the tablet and transmits received signals through a tether 
to the tablet controller, which calculates the pen 's position. 

ductors - wires, or conducti ve traces on 
a printed circuit board-wired as loops to 
generate an electromagnetic fie ld (see fig ­
ure I). The grid is usually on the bottom 
surface of the LCD in a pen system; other­
wise, the di g iti zer ' s wires would create 
dark lines over the di splay . 

As the pen approaches the grid edges 
(within an inch or so), the electromagnet­
ic fi eld becomes di storted and less accu­
rate . The dimensions of the grid and the 
size of thi s low-accuracy area near the 
edges of the grid define the tablet's active 
area (the grid area that reports coordinate­
pair data accurately). The spacing of the 
conductors on the grid affects accuracy: 
Closer spacing allows more exact posi­
ti oning. 

In the traditi onal implementati on, the 
grid is either drawn on a printed c ircuit 
board with a rigid epoxy substrate or man­
ufactured on a transparent My Jar fi Im base. 
The epoxy board is more expensive and 
more complex to manufac ture than the 
Mylar film. It also is heav ier and has a 
larger foo tprint, because space is required 
around the edge fo r the tablet circuitry. A 
grid made with flexible conductors on My­
lar film can be fo lded around a shield ing 
spacer so th at the sense wire return s are 
under the grid. This helps to reduce size. 

In most electromagnetic tablets, the grid 
detects a signal from the pen. The pen con­
tains a small wire coil that generates a low-

intensity magneti c fie ld. When the pen is 
close enough to the surface of the dig iti z­
ing area (within its prox imity), the mag­
netic fie ld induces a s light electric cun-ent 
in the grid that' s inversely proportional to 
the di stance between the conductors and 
the pen coil. The tablet processor samples 
the grid periodi cally and detects the cur­
rent. These data samples are then translat­
ed into the x,y coordin ates th at indicate 
the pen 's contac t point. 

Most grid-based tablets use the strnngest 
signal wires in the x ,y gri d lines to get a 
coarse pen pos ition and then compute a 
fine positi on by interpolat ing the signal 
readings from the two or three strongest 
pic kups on the g rid. A vari ation on thi s 
approach is to use a phased grid with two 
sets of x wires at di ffere nt spaci ng. The 
controller computes the position from the 
relative signal strength in the two sets of 
wires, rather than by check ing indi vidual 
wires fo r the strongest signal. It then uses 
the same method to find they position. 

Many e lectromagnetic tablets show a 
velocity error when the pen is moving di ­
agonall y at a fast speed. The error results 
from the delta time between the pos ition 
readings . It may not be noticeable if the 
user is wri ting onl y small characters, but it 
can be very large for fas t sketch drawing, 
flouri shes on signatures, and trac ing of 
stra ight lines. Un fortunately, many ven­
dors demonstrate their designs onl y with 
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a file f.d it Window 

Now the leader in 
Windows graphics puts
its know-liow behind 
the world's #1 Windows 
flowcharting solution! 
Introducing ABC FlowCharter® 2.0 
from Micrografx. With all the terrific 
features of the original. Plus an array 
of exciting new features that make it 
better, faster, easier than ever! 

Our all-new user interface 
conveniently displays tools in a 
handy toolbox. No more searching 
through menus. Just point and click! 

Customizable shapes and shape 
palettes let you tailor ABC 
FlowCharter 2.0 to your particular 
applications . And we've added new 
palettes of symbols for specialized 
charts like dataflow diagrams, audit 
diagrams, and many, many more. 

M 

"A Windows-based package 
that's both powerful and easy 
to use." 

Info World 
April 20, 1990 

"Tums making flowcharts into 
child's play." 

DBMS Magazine 
August 1991 

You'll be able to choose from new 
line types and styles, including 
curved lines. And take advantage of 
an exciting new feature that auto­
matically connects shapes. 

Enhanced text capabilities let 
you edit text right on the chart, and 
mix different fonts, sizes and styles 
at will. 

And best of all, you'll enjoy our 
friendly 24-hour telephone support 
(weekend hours too). (U.S. only) 

C R 0 G R A F 

If you're already an ABC Flow­
Charter user, call now for upgrade 
information. And if you're not, find 
out just how fast and easy flowchart­
ing can be - with all-new ABC 
FlowCharter 2.0! 

CALL TODAY FOR 
UPGRADE INFORMATION 
1-800-998-0153 

X® 

Micrografx, inc., 1303 Arapaho , Richardson, TX 75081 (214)234-1 769. Micrografx has offices in Toronto, Paris , London, Munich, Milan, Sydney, Copenhagen and Tokyo. Copyright ©1992, Micrografx, inc. 

All nghts reserved. Micrografx and ABC FlowCharter are registered trademarks of Micrografx , Inc. 

UNITED KINGDOM SCANDINAVIA GERMANY FRANCE 
(44) (0) 483 747526 (45) 43 432677 (49) 89 260 38 30 (33) (1) 691819 50 

Circle 121 on Inquiry Card. 



UNDER THE HOOD 


RESISTIVE-FILM DIGITIZER 


Tablet 
processor 

CPU 
Protective hard coating 

Resistive film 

Video 
circuitry 

Glass 

Figure 3: In the resistive-film design, an insulating glass su1j'ace is coated with a 
transparent, slightly resistive conductive coating. Th e tablet processor applies a 0-V 
AC current to one edge of the tablet and +5 V to the opposing side. Voltage ranges 
ji-orn 0 \/ to 5 \/ as the pen moves across the surface. Th e tablet controller calculates 
the pen's x position. and then applies voltage to the top and bottom edges to 
determine they value. 

de mo nstrati ons of hand writing recog ni­
ti o n, where the writing is small and the 
electronic ink is removed immediately and 
replaced with fo nt characters: You don' t 
get a chance to see the in k. Whil e many 
curre nt designs have thi s proble m, it is 
easy to correct. 

The pen's e lectromagnetic-coi 1 des ign 
can also result in tilt errors. The co il , lo­
cated inside the body o f the pen , s its an 
inch hi gher than the pen tip when the user 
is ho lding the pen in a normal writing po­
sitio n. Thi s means that if the user tilts the 
pen too much wh il e writing, inacc uracies 
can result. 

Interference is another di sadvantage of 
e lectromag ne tic grids. The e lec tro mag­
neti c fi e lds that these tablets use are seri­
ously distu rbed by metal frames, ground 
planes, and harmoni cs from intern al digi­
tal electronics. (These tablets typically use 
a freq uency of around 120 kHz for the sig­
nals between the tablet and the pe n.) As a 
result, the tablets must be custom-designed 
for each pen computer. Even changing the 
type of LCD in the same product (e.g., to 
a co lor or hi g h-reso lution LCD) wo uld 
probably require reengineering the dig i­
ti zer. 

Sti ll another des ign prob lem is that the 
grid can ' t be put in front of the LCD with­
out putting dark lines across the di splay. 
The commo n so lution is to put the grid 

underneath the LCD, but thi s adds to the 
problem of e lectromagnet ic disturbance . 
Some vendors ha ve experim e nted with 
tran sparent materia ls for putting an in vis­
ible grid in front of the LCD, but the results 
do n' t yet work re li ably and aren ' t com­
plete ly transparent. 

Manufaclllrers using this type o f tech­
no logy include Calcomp, Hitachi , Kurta, 
Log itec h, Summagraphics, and Wacom. 
Wacom uses a unique electromagnetic ap­
proach to making a cordless , pass ive pen , 
called electromagnetic resonance. The tab­
le t grid alternates between a transmit mode, 
during whi ch it sends a 20-microsecond 
radio frequency pulse, and a receive mode, 
during whi ch it li stens for 20 µ.s for a re­
fl ected signal from the pen. The pen con­
tains a small coil-and-capacitor resonant 
circuit. The pul se from the tablet produces 
electromagneti c resonance in the pen cir­
c uit ; the e ne rgy is briefl y sto red in the 
pen circuit and then reemitted at a s lightly 
different frequency. The tab let controller 
samples the g rid and detects the reemit­
ted signal. 

Thi s technique has the un ique advan­
tage of providing a pass ive, unpowered 
pen- one that does not require batteri es . 
However, the grid generates a strong, con­
tinuously transmitted signal that consumes 
more power than a di giti zer with a teth­
ered pen. The Wacom digitizer is used in 
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NCR's System 3 125 and Samsung's Pen­
Master co mputers. 

Electrostatic Grids 
Electrostatic grids work very much like 
electromagnetic grids, with two main dif­
ferences (see figure 2). First, the grid wires 
are connected at onl y o ne end , not in a 
loop, since the controller uses them to gen­
erate e lectrostati c , rather than e lec tro­
magnetic, signals. Second, the pen has a 
capacitive probe at its tip , rather than a 
coi l inside the pen body . The probe, a sim­
ple metal tip with a rounded end , might 
look like an empty ballpoint cartridge. As 
the pen tip approaches the tablet surface, 
capacitance between the two couples the 
energy between the objects. The pen then 
transmits a signa l through a connecti ng 
cable to the tablet processor, whi ch cal­
culates the current positi on. Using a tip 
probe avoids tilt problems associated wi th 
electromagnetic coil designs. 

Electrostatic grids come in two designs: 
a straightforward x,y grid and a charge­
ratio approach that uses a single grid of 
specially contoured etches. Both are easi­
ly built using a standard printed c ircuit 
board . Summagraphics uses the charge­
ratio design in some of its opaque tablets. 

Electrostatic-grid tablets usually sit on 
top of the LCD, which sh ie lds the grid 
from computer interference. Unfortunate­
ly, the grid lines are visible and interfere 
with viewing. Manufacturers are working 
to make the grid lines less visibl e. 

Resistive Film 
The ac tive area of a resistive-film sensing 
tablet consists of a substrate of dielectric 
(insulating) material, usuall y glass, coated 
on the top surface with a tra nspa re nt , 
slightly resistive conductor such as indium 
tin oxide (see figure 3). Electrodes on the 
edges put a 5-volt signal (usuall y AC) on 
one edge of the tablet, and 0 Y on the op­
posite edge. The pen is a meta l probe that 
touches the film. The contro ller reads the 
voltage that the pen picks up: I Y near one 
edge, gradually increasing to 5 Y as the 
user moves the pen to the other edge. It 
appli es the voltage first on the left and 
right sides of the tablet to calculate the x 
ax is, and then to the top and bottom edges 
for the y value. 

Another design, in whi ch the pen pro­
vides the 5-V signal , has four electrodes 
at the four comers of the film. These elec­
trodes measure the different currents that 
are picked up from the pen when the user 
drags it across the tablet surface . 

After the controller measures the volt­
age (or current, depending on the design), 
the sensors notify the tablet controll er, 
which converts the sensors ' data into dig­
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ital values. The controller microprocessor 
then calcul ates the x,y coordinates of the 
pen's contact point. One potential advan­
tage of many of these designs is that they 
can accept finger input as well as pen input. 

Due to their low cost, resistive-film de­
signs are also popular fo r touchscreens. 
Because the design consists basicall y of a 
film on a pi ece of glass, resistive film is 
easy to adapt lo the displays of ex isting 
notebook computers. 

Due to their low 

cost, resistive-film 

designs are popular 

for touchscreens. 

-
Some manu facturers put a second con­

ductive coating on the bottom surface of 
the substrate to shield out RF noise, or put 
a second , hard coating over the res istive 
film to protect it aga inst scratches. Some 
designs also use vari ous linearization pat­
terns with the electrodes to simplify the 
contro ller's calcul ations. 

Res istive-fi lm digitizers have severa l 
di sadvantages, including their inability to 
sense pen proximity. Unlike with other 
designs, the pen must touch the screen be­
fo re the digit izer can record its positi on, 
so it is impossible to put up a status cursor 
when the user is moving the pen above the 
display. (Go Corp. claims that its PenPoint 
operating system's user interface di spens­
es with status cursors completely, but they 
are very common in current pen applica­
ti ons.) 

Another problem is image clarity . De­
pending on the thi ckness of the film and 
hard coating, the optical transmissivity of 
some digitizers can be as low as 70 per­
cent. Thi s low transparency reduces the 
contrast of the LCD image, making it hard­
er to read. 

Still another disadvantage is that mi ­
croscopic cracks in the film can cause large 
position errors. These cracks can develop 
from simple thermal stresses from transi­
tions from a warm room to cold outside 
air, and small scratches in the film can oc­
cur from normal everyday use. The errors 
they cause look like small black holes on 
the display. You can draw around these 
spots, but not on them . MicroTouch adapt­

ed a touchscreen product to the pen com­
puting market by using soft pencil lead in 
the pen tip to prevent scratches. Some ven­
dors of resistive digiti zers, such as Graph­
ics Technology, use harder film materi als. 

If the electrical contact between the pen 
and the film is poor, the digitizer can pro­
duce errati c data. The cause of the poor 
contact mi ght be oil or grease on the sur­
face , hi gh contact resista nce if th e pen 
touches down li ghtl y, o r a soft landing 
(i.e., when the user touches clown at the 
start of a stroke). For this reason, the tablet 
e lectronics are often adj usted to require 
the user to press down hard on the tablet. 
That can be tiring if the user works with the 
pen for long periods. Neverthe less, resis­
ti ve-fi Im digitizers have been used suc­
cessfully in the 01i ginal G1id Systems Grid­
Pad, NEC's UltraLite SL/20P, and other 
early pen co mputers . 

Capacitive/Electrostatic Film 
Capacitive-/electrostatic-film technology 
combines many of the advantages of e lec­
trostatic and electromagnetic grid designs 
with the low cost and easy manufacturing 
aspects of resistive fi lm . 

The active area is a transparent substrate 
of g lass or pl ast ic that has been coated on 
its underside with a sheet of a transparent 
conducting mate1ial such as indium tin ox­
ide (see figure 4). The film is not on the 
ex posed fro nt surface of the g lass (where 
it could be scratched or damaged), and it 
needs to be only moderately conductive, so 
it can be quite thin. Some films offer well 
ove r 90 pe rcent transmi ss ivity: That is 
about as transparent as the LCD glass it­
self. 

The 0-Y and 5-Y AC voltages appli ed 
on the edges of the tablet create an e lec­
tros tatic fi e ld over the g lass, and a capac­
iti ve probe tip in the pen picks up this sig­
nal th rough the g lass. The pen measures 
an electrostatic fi eld from the whole tablet, 
rather than a direct voltage at a single point 
of contact. For this reason, the small de­
fec ts in the film th at hurt res istive-film 
tablets have no effect here . Scripte l ex­
ploited that attribute in its capacitive-/elec­
tros tat ic-film digitizers by intenti ona ll y 
pl ac ing a pattern of quarter-inch holes in 
the film to reduce power use. 

Like the giid-based electrostatic designs, 
thi s technology is not as affec ted as other 
di gitizer techno logies are by the metal and 
electronics in the rest of the pen computer. 
Proximity sensing is a lso very good; ca­
pac iti ve-/electrostatic-fi Im digitizers can 
sense the pen even when it is held severa l 
inches above the surface; however, the fur­
ther the probe moves from the surface, the 
lower the accuracy. Power use can eas ily 
be as low as 15 milliwatts while acti ve, 
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CAPACITIVE/ELECTROSTATIC SENSING DIGITIZER 


Tablet 
processor 

Transparent 
conductive surface 

Tablet 

CPU 

Vitile0 
circuitry 

Glass or 
plastic 
substrate 

Figure 4: Capacitive/electrostatic technology uses a transparent substrate ofglass 
that's coated on its underside with a sheet ofa transparent conducting material. 
The 0-V and 5-V AC voltages, applied on opposite edges of the tablet, create an 
electrostatic field over the glass. A capacitive probe tip in the pen picks up this 
signal, which varies in strength over the tablet surface. 

The mouse became popular for person­
al computing less than l 0 years ago. Un­
li ke a tablet, which reports absolute phys­
ical position, a mouse reports relative 
motion; thus, mice are unacceptable for 
use in pen computing. Even a small pen­
shaped mouse requires that the user never 
lift it-the device doesn't work when it's 
li fted. The effect is very clear if you ask a 
user to write severa l sentences using a 
mouse and then using a pen. Steve Levine, 
designer of Wang's Freestyle product (an­
other 1989-vintage pen computing sys­
tem), called this "writing with a fat potato." 

Current digitizers involve many diffi­
cu lt and limiting trade-offs in hardware 
design-trade-offs that can have a direct 
impact on the usability of pen computing 
hardware and software. In spite of 35 years 
of evolution, many current digitizer de­
signs have substantial limitations when 

· installed in pen computers. Tomorrow's 
designs must improve performance, and 
the underlying manufacturing technoiogy 
must better integrate the display and the 
digitizer, before this technology can fully 
meet the requirements of pen computer 
users. • 

FOR FURTHER READING 

and much less when the pen is idle. That is 
about equal to the best power consump­
tion of any of the other current technolo­
gies. 

Scriptel has announced agreements 
with several pen computer manufacturers 
to use its technology in their pen comput­
ing products. Currently, Arthur Dent As­
sociates uses Scriptel's digitizer technology 
in its WriteAway digitizer add-on for off­
the-shelf portable notebook computers . 
Dauphin uses it in the D5000 pen com­
puter. 

Other Options 
Several other digitizer technologies could 
also be used in pen computers, although 
the four main technologies discussed above 
are the most acceptable. Science Acces­
sories has been selling different designs 
of sonar-based digitizers for several years. 
In one design, the pen contains a clicking 
sound source that makes a distinct sound 
pulse 60 times per second. Two small mi­
crophones in front of the user pick up the 
pulses and, measuring the time delay for 
the sound to reach the microphones, com­
pute the position of the pen by triangula­
tion. This should not be confused with the 
surface acoustic wave technologies used 
in some touchscreens. There, the sound 
wave propagates through the glass; here, it 
moves through the air. 

This technology doesn't lend itself very 
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well to the portable aspect of pen com­
puters because it has some problems when 
objects (e.g., an elbow) come between the 
pen and the microphones. However, for a 
low cost, you can have a large-area digi­
tizer that works on a regular desk, and by 
adding a third microphone, you can even 
digitize objects and gestures in three di­
mensions. 

Other devices, such as light pens, mice, 
and pure touchscreens, have been used 
as pen-input devices but are far from ide­
al. Light pens aren't as common as they 
were 20 years ago, and they have the dis­
advantage of working only with CRT dis­
plays, not with the LCDs that have be­
come synonymous with pen systems. A 
light pen consists of an optical sensor in the 
tip of a pen: As the electron beam of the 
CRT scans the display, the sensor picks 
up the exact moment it passes under the 
pen. The control electronics compute the 
position of the electron beam from timing 
circuitry connected to the display. 

Since light pens depend on the scanning 
of the CRT, their accuracy is that of one 
CRT pixel: 640 by 480 pixels, or a bit bet­
ter than 0.02 inch on a typical display. De­
pending on whether the display is inter­
laced, a light pen can read only 30 or 60 
pps-far sho1t of the rate needed for good 
character recognition. Nonetheless, light 
pens have been making a small comeback 
with the new interest in pen computing. 
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SOME ASSEMBLY REQUIRED 


BARRY NANCE 

OS/2's 

SYSTEM OBJECT MODEL 


I
BM offers an object-oriented programming too l to 
deve lopers who write code for the OS/2 2.0 envi­
ronment. Interestingly , the tool isn ' t a C++ compil­
er (IBM says that it will re lease a C++ co mpil e r 
sometime in the fut ure). It 's a language-neutral ob­

ject-classification system embedded in the operating sys­
tem itse lf. Known as the System Object Mode l, it 's the 
foundation on which the Workplace Shell is built. You 
can use SOM to extend the Workpl ace She ll or to build 
your own extensib le object systems. 

SOM is helpful when you deve lop a large project or 
when you distribute a set of library routines in DLL form . 
The library routines might be ones you sell in the shrink­
wrapped marketpl ace or ones you provide to other pro­
grammers in your organization . SOM is less useful fo r 
small projects; in fact , it takes a bit of extra work to use. 
In this article, I ' ll he lp you understand SOM so you can 
decide when it is the right tool for the job. 

What ls SOM? 
You use SOM 's object orientation to deve lop and main­
tain your library functions and application code. Through 
this tool , you define and update c lass and method de­
scriptions. By defining your classes and methods in SOM 
form , you impose organization on your code. You also 
take advantage of object-oriented features such as en­
capsulation, inheritance, and polymorphism. When you 
install OS/2, you get a DLL containing the SOM methods 
and classes that define the behavior of Workplace Shell 

ILLUSTRATION: RAFAEL LOPEZ © 1993 

objec ts such as fo lde rs, print SOM's language-neutral 
destinations , and li ve objects. 

For developers, the IBM C approach to object­
Set/2 package provides a SOM 
compiler, c header liles, an IM- oriented programming 
PLIB lib rary desc ribin g th e • k · t" 

~ 1s a ey mnova ion 
functions in SOM.DLL, and the 
de finitions of the classes and 
methods of OS/2 's desktop objects. The supp lied .SC 
fil es enumerate the methods and c lasses associated with 
each standard OS/2 object. As a developer, you use the 
SOM compiler, header files , DLLs, library files, and (op­
tionally) definitions of the classes and methods of OS/2 's 
standard objects to create your own c lasses and sub­
c lasses. You can also interact with Workplace Shell ob­
jects through their SOM inte rfaces. 

The SOM compiler translates text files of SOM control 
statement s (w ritten in Object Interface De finition Lan­
guage, or OIDL) into language bindings that you incor­
porate into your programs. The SOM control statements 
look like C but are really language-ne utral descriptions of 
your classes, methods, and publi c/private data items. The 
SOM compiler emits its language bindings into .C and .H 
fil es; you then build on the files to create your software. 

At present , the SOM compi ler emits on ly source code 
fil es for C. IBM says that it is work ing with other lan­
guage vendors (as well as within IBM) to bring SOM 
support to Pascal, COBOL, FORTRAN, C++ , and 
SmallTalk programmers. I hope Borland, MicroFocus, 
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Computer Associates (Reali a), and Dig­
italk- to name but a few vendors-soon 
begin to provide support fo r SOM in their 
products. For now. though, you can use 
SOM effecti ve ly (for both cli ent and li ­
brary code) onl y if yo u have IBM 's C 
Set/2 . You can use SOM to help manage 
the development of DLLs that other lan­
guages will access, but it 's certainly more 
elegant and reli able if the programmer us­
ing yo ur DLL can do so through SO M 
classes and methods. 

Application modules that interface with 
SOM-based objects do not need recom­
piling if changes to the object definiti on 
only add new methods; add , change, or 
delete pri vate instance vari ables; in se rt 
new classes above ex isting classes in your 
inheritance hierarchy; or relocate methods 
upward in the class hierarchy. 

You can define parent classes and child 
classes (s ubclasses) within SOM. Child 
classes inherit the ·attributes of their par­
ents, and a child class can have unique at­
tributes and new behaviors implemented in 
methods particular to that child . All SOM 
classes deri ve from the operating-system­
suppl iecl SOM Class class, which is the 
onl y class that is its own meta-class. A 
meta-c lass defin es class methods, not ob­
ject meth ods. While a parent of a class is 
another class from which instance methods 
and state desc riptions can be inherited, a 
meta-c lass prov ides the factory methods 
(sometimes called constructors) th at you 
use to manufacture objects. 

SOM and the Workplace Shell 
Suppose you want to acid application-spe­
cific code to an OS/2 printer object. You 
might, for instance, need a printer objec t 
that notifies your application when the user 
chooses to change the hold/ release status 
of the printer object. You woul d override 
the printer objec t methods whose SOM 
definitions are the fo llowing: 

BOOL wpHoldPrinter () ; 
BOOL wpReleasePrinter () ; 

Including an override keywo rd in 
your method definiti on indicates that you 
want to add to one or more of an object's 
methods. In the overriding method , you 
can invoke the ancestral method (and all its 
processing) that you' ve overridden by call ­
ing parent wpHoldPrinter or par­
ent wpReleasePrinter . In your child 
methOd, you just add the spec ific new be­
hav ior- in thi s case, notifying the user. 

You can use the same technique to add 
a new page to an object's settings note­
book, modify a fo lder object's behavior, or 
implement some other change to a Work­
place object. You can also override a meta­
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class. You might want to do thi s to track 
object instances, perform automatic gar­
bage co ll ection, interface lo a persistent 
object store, or hold in fo rmation common 
to a set of object instances. 

Using SOM can be fun , but now is a 
good time to tell you that you don't have to 
use SOM if you don' t want to. OS/2 pro­
vides a Workplace API that you can use to 
change the desktop or objects on the desk­
top. The API includes such functi ons as 
WinCreateObject, WinDeregister­
ObjectClass, WinDestroyObject, 
WinEnumObjectClasses, WinQuery­
Object, WinRegisterObjectCl ass, 
WinReplaceObjectClass, and Win­
SetOb j ectData. 

The WPObject Class 
WPObject is the bas is fo r all Workplace 
objects. It prov ides groups of methods for 
manag ing settings notebooks, sav ing and 
restoring states, storing object usage in­
formation, manag ing pop-up menus, set­
ting and querying object in formation (e.g. , 
views, style, and title) , handling errors, 
manag ing memory (for object resources) , 
initi ali zing and terminating objects, and 
perfo rming direct manipulation (e.g. , drag 
and drop). 

Each Workplace object inherits a set of 
standard pop-up menu items from the 
WPObject class. You acid or delete menu 
items by overriding the wpFilterPop­
upMenu method. The WPObject class de­
fines fl ag values fo r the standard pop-up 
menu items. These llag values are manifest 
constants in the too lkit heade r fil es and 
are prefi xed by CTXT _. The wpFilter­
PopupMenu method responds with the 
fl ags that correspond to the pop-up menu 
items fo r an object. If you want to delete a 
standard menu item, you override wpFi l­
terPopupMenu with a child method that 
in vokes the parent but turns off' the flag 
for that menu item. After invok ing the par­
ent method from within your code, you 
need only perform an AND on the parental 
fl ags with the complement of the value for 
the menu item you want deleted. For ex­
ample, if you don' I want the "Create Shad­
ow ... " menu item in yo ur pop-up menu , 
you might code someth ing like thi s: 

Flags = 

parent wpFilterPopupMenu ( 
somSelf , ulFlags , hwndCnr , 
fMultiSelect ) ; 

Flags = Flags & -CTXT_SHADOW ; 
return Flags ; 

Before I began ex ploring SOM , I fi g­
ured that you had to program in Presenta­
ti on Manager to use it. Wrong. SOM pro­
gramming techniqu es can appl y to any 

OS/2 programs or libraries you develop. 
Moreover, the SOM run-time environment 
is completely reentrant, so it permits con­
current executi on by multipl e threads. 
Within thi s enviro nment, SOM automati­
cally serializes updates to global resources. 
You can use OS/2 semaphores to control 
access to your own shared objects and in­
stance data, if your des ign requires. And 
you can develop interacti ons between ob­
jects across process boundaries by using 
OS/2 interprocess communications fac ili­
ties (e.g. , shared memory). 

I don' t have room in this article to show 
you a complete SOM-aware PM program 
example, so instead I created a simple DLL 
containing methods for managing Lotus 
1-2-3 spreadsheet files (with a .WKI ex­
tension). The sample code cloesn ' t use PM, 
but you can invoke the methods I supply 
from within a PM program. 

The 1-2-3 Worksheet Object 
The first step in using SOM-after por­
ing through the IBM Technical Library 
manuals, of course- is to create an OIDL 
text file that defines your classes and meth­
ods. Here 's mine: 

#include <somobj . sc> 

class : WkSheet ; 
parent : SOMObject ; 
data: 
integer4 
DefaultColumnWidth , public ; 

FILE *Wk l ; 
methods : 
int NameWorkSheet ( 

char *Name) ; 
void SetLabel ( 
int Row , int Column , 
char *String) ; 

void SetNumber ( 
int Row , int Column , 
doub l e Number) ; 

void CloseWorkSheet (); 

Befo re yo u run the SOM compil er 
(SC.EXE), make sure you set the compil­
er's environment variables. SC.EXE uses 
these vari ables to find include fi les and to 
know what output fil es you want. By de­
fault (i.e., with no environment variables 
set), SC. EXE checks the syntax of your 
statements but produces no output. 

Wh at do th ese meth ods do ? Name ­
WorkSheet creates a . WK 1 file and writes 
bas ic 1-2-3 in formation to it, such as the 
beginning-of-fi le record. SetLabel and 
Set -Number insert labels and numbers 
into worksheet cell s. Both take row, col­
umn, and value parameters. CloseWork­
sheet writes the 1-2-3 end-of-fil e record 
and closes the spreadsheet file. 
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Listing 1: Anatomy of a SOM object. I wrote the code 
shown in boldface; the SOM compiler generated the rest. 

/* FileName : wksheet . c . 
* 	Generated using : 


SOM Precompiler spc : 1 . 22 

SOM Emitter emitc : 1. 24 *I 


ldefine WkSheet_Class_Source 

#include <stdio . h> 

#include <string . h> 

#include "wksheet . h " 


void WriteLabel(FILE *Wkl , int Row , 

int Column, char *String)( 


static char buffer[200] ; 

static char f ; 

static short int t , 1 , c , r; 

f = Ox7F ; 

c = Column; 

r = Row ; 
t = OxOOOF ; 

1 = strlen(String) + 7 ; 

buffer[O] = 39; 

strcpy(&buffer[l], String); 

fwrite(&t , 2, 1 , Wkl); 

fwrite(&l, 2, 1 , Wkl); 

fwrite(&f , 1 , 1 , Wkl) ; 

fwrite(&c , 2, 1 , Wkl); 

fwrite(&r , 2 , 1 , Wkl) ; 

fwrite(buffer , strlen(String) + 2 , 1 , Wkl) ; ) 


void WriteNumber(FILE *Wkl, int Row , int Column, 

double Number) ( 


static double n ; 
static char f ; 
static short int t, 1 , c , r; 

f Ox02; 

c Column ; 

r Row; 

t OxOOOE ; 

1 13 ; 

n Number ; 

fwrite(&t, 2 , 1 , Wkl); 

fwrite (&l , 2 , 1 , Wkl); 

fwrite (&f , 1 , 1 , Wkl) ; 

fwrite (&c , 2 , 1 , Wkl) ; 

fwrite(&r , 2 , 1, Wkl); 

fwrite(&n , 8 , 1 , Wkl);) 


FILE *CreateLotusFile(char *FileName) ( 

static FILE *Wkl; 


s tatic char String[lOl]; 

static short int BOFRec(3] 


{0 , 2, /* record type & length */ 

Ox0406); /*file format revision number*/ 


static short int WinRec [lB]= 

{7 , 32 , /* record type & length */ 

0 , 0 , /* cursor column and row */ 
Ox0071 , /* format (unprotected general) */ 
11 , /* default column width */ 
6 , 20 , /* columns & rows on screen */ 
0, 0 , /* left column, top row */ 
O, 0, /* number of title columns, rows */ 
0, 0 , /* left title column, top title row */ 
4 , 4 , / * top l e ft coordinate , column & row */ 
72 , /* nwnber of columns in windo w */ 
0) ; /* unused*/ 

static char HidCol[36]= 
{Ox64 , 	 0 , Ox20 , 0 , 


0, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 

0 , 0, 0 , 0, 0 , 0 , 0 , 0 , 

0 , 0 , 0 , 0 , 0, 0 , 0, 0, 

0 , 0 , 0, 0 , 0 , 0 , 0 , 0 ) ; 


strcpy(String , FileName) ; 
if (strchr(String , (int) '. ') NULL) 


strcat (String, " . Wl<l") ; 

Wkl = fopen (String , "wb") ; 

if (Wkl = NULL) 


return NULL; 
fwrite(BOFRec, 6, 1, Wkl) ; 

fwrite(WinRec , 36 , 1 , Wkl) ; 

fwrite(HidCol , 36 , 1 , Wkl) ; 


return Wkl ; ) 

int CloseLotusFil e(FI LE *Wkl ) { 
static char EOFRec[4 ] = {1, 0, 0, 0) ; 
fwrite(EOFRec, 4, 1, Wkl); 
fclose(Wkl) ; 
return 0 ; ) 

/* *I 
SOM_Scope int SOMLINK NameWorkSheet ( 

WkSheet •somSe l f , char *Name ) 
WkSheetData *somThis = WkSheetGetData(somSelf) ; 
WkSheetMethodDebug ("Wk Sheet ", "NameWorkSheet " I ; 
_Wkl = CreateLotusFile(Name); 
if (_Wkl = NULL) 

return (int) - 1 ; 

return (int i 0 ; ) 


SOM_Scope void SOMLI NK SetLabel (WkS heet *somSelf , 
int Row , int Column , Char *String ) ( 

WkSheetData *somThis = WkSheetGetData (somSelf ) ; 
WkSheetMethodDebug ("WkSheet " , "SetLabel "); 
WriteLabel(_Wkl, Row , Column, String) ; } 

SOM_Scope void SOMLINK SetNumber (WkSheet *somSelf , 
Int Row , int Column, double Number) ( 

WkSheetData •somThis = WkSheetGetData (sornSelf ) ; 
WkSheetMethodDebug ( "WkSheet " , "SetNumber " I ; 
WriteNumber(_Wkl , Row , Col umn , Number) ; ) 

SOM_Scope void SOMLINK CloseWorkSheet ( 
WkSheet *somSelf l { 

WkSheetData •somThis = WkSheetGetData (somSelf ); 
WkShee t MethodDebug( "WkSheet " , "CloseWorkSheet " ); 
CloseLotusFile(_Wkl) ; } 

Listing 2: Using a SOM ol~iect . You' re not required to 
write a PM application in order to use SOM o~iects . 
Any OS/2 program can. call them. 

#i nclude <stdio .h> 
#include <string . h> 
#include "wk s heet . h " 

WkSheet *WKl ; 
void main (int argc , char *argv[] ) { 

printf (" Creat ing a worksheet object (TESTl ) \ n " ) ; 
WKl = WkSheet New (); 
if I NameWorkSheet (WKl , "TESTl " I == - 1} { 

printf ("Could not name worksheet object . \n " ) ; 
return ; ) 


_SetLabel (WKl , 0 , 0 , "Column l " I; 

_Set Label (WKl, 0 , 1 , "Column 2" ); 


SetLabel (WKl , 0 , 2 , "Column 3"); 

_Set Number (WKl, 2 , 0 , 2 . 0) ; 

_SetNumber (WKl , 2 , 1 , 4 . 0); 

_SetNumber (WKl , 2 , 2 , 8 . 0) ; 

_SetNumber (WKl , 3 , 0 , 12 . 0); 

_SetNumber (WKl , 3 , 1 , 14 . 0); 

_SetNumber(WKl , 3 , 2 , 16 . 0); 

_CloseWorkSheet(WKl ); ) 
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My WkSheet class has two instance 
variables, one private and one public. The 
private variable is a FILE* pointer I use 
to hold the return value from the fope n 
calJ . Notice that I could switch to the low­
er-level open, or even to DosOpen , with­
in the method without changing its pub­
lished interface. The other instance variable 
is DefaultColurnnWidth. I don' t actu­
ally use thi s vari able in my sample code, 
but I inserted the item into the OIDL state­
ments to show how to declare a pub I ic 
variable that users of the DLL code can 
access . 

The SOM compiler used my WkS heet 
class declaration to generate a c lass data 
structure in the . H fil e: 

SOMEXTERN struct 
WkSheetClassDataStructure{ 

SOMAny *classOb ject ; 
somDToken Defaul tColumnWidth; 
somMToken NarneWorkSheet ; 
somMToken SetLabel ; 
somMToken SetNurrber ; 
somMToken CloseWorkSheet ; 
WkSheetClassData ; 

The SOM compiler reads the OIDL and 
writes a series of output files. When you in­
clude the generated .H file (WKSHEET.H) 
in your source code, you get C prototypes 
for my methods, as well as access to my 
public variables. 

The generated WKSHEET.C file (see 
li st ing I ) is more interesting. All th at I 
wrote was the implementation code for 
the methods I defined. The SOM compil ­
er provided a useful skeleton for the en­
tire DLL creation process. I compiled WK­
SHEET.C with the C SET/2 compil er, as 
follows: 

ice /Ge- wksheet . c som . lib 

wksheet . def 


The /Ge- option tell s the compiler and 
linker to produce a DLL file. I didn ' t have 
to mod ify the generated .DEF file at all ; 
it correctl y called out all the options nec­
essary to turn my compiled methods into 
a DLL. 

I ran lMPLTB to create an export library 
that you can link your client program with . 
Copying the DLL file into a LIBPATH 
directory completed the development pro­
cess and made the library avail able to (in 
thi s case) the im ag inary programming 
team. 

Listing 2 shows what a sample cli ent 
program might look like. CLIENT.C de­
clares a po inte r (WKI ) to a WkSheet 
object and creates the object by calling 
WkSheetNew. CLIENT.C then uses SOM­
generated macros from the .H fil e to put 
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information into the cells of the spread­
sheet file. You might compil e and link 
CLIENT.C with the command 

ice /Gd- /Se /ss+ /Ms /Gm+ 
client.c wksheet . lib som . lib 

to produce CLIENT.EXE. /Gd- spec ifies 
static linking of run-time libraries . /Se al­
lows both ANSI and SAA (Systems Ap­
plicati on Architecture) C language con­
stru c ts in the so urce program . /ss+ 
pe1mits the use of I I to indicate comments 
in your code. /Msz specifies system (rather 
th an what 's call ed opt/ink) ca lling con­
ventions. And /Gm+ links your program 
with the multithreaded versions of the 
compiler-supplied run-time libraries. 

SOM Appeal 
It 's the language-neutral aspects of SOM 
that appeal most to me. I write library rou­
tines for a team of nearly 40 people at my 
company. I can't yet effectively use ob­
ject-oriented techniques in my work ; not 
every programmer is skilled in C (or C++ 
or Smal!Talk). When SOM capability 
comes to other languages (e.g., COBOL), 
I'll be able to use SOM to package my 
routines for public consumption by the 
team. In C++ or SmallTalk, for example, 
you and all the other programmers must 
work in the same language environment. 
But when other languages begin support­
in g SOM , the press ure for eve ry pro­
grammer to code in the same language­
if th e team wants to take adv antage of 
object-oriented features-goes away. 

It 's clear that SOM does a good job of 
helping programmers hide the implemen­
tation detail s of their code. The example 
I've provided shows that I can add new 
methods quite eas ily . I might add new 
methods to the WkSheet class to write oth­
er types of worksheet cell s bes ides labels 
and numbers. However, if 1 sold you the 
DLL file (w ithout source code) in the 
shrink-wrapped marketpl ace, and if I re ­
fu sed to add new features to the DLL, you 
could bypass my rudeness and use SOM to 
create child methods of the WkSheet class 
yourself. Your child methods coul d write 
the additional cell types into the worksheet 
file. If you wished, you could even create 
subclasses of the WkSheet class that would 
inherit the properties and methods of the 
parent c lass. 

The Drawbacks 
You now probably think that SOM is the 
next best thing to sliced bread, or that I 
believe SOM is the answer to all my pro­
gramming problems. Not so. The fact that 
SOM supports only Cat the present time 
is a big drawback. I 've go t my fin gers 

crossed, hoping other language vendors 
evaluate SOM and conclude that it 's a use­
ful tool. There just aren't enough C pro­
grammers on all the large-scale PC-based 
development projects to make C the only 
language choice. 

But no matter what languages eventually 
support SOM, SOM is firmly rooted in 
OS/2. You won't be able to use it to help 
you develop DOS or Windows applica­
tions. I' m not sure thi s is a terrible di sad­
vantage, though . A lot of organizations 
are doin g in-house, large-scale, PC-based 
development projects within the frame­
work of OS/2 2.0. Shrink-wrapped soft ­
ware products are the ones that will feel 
left out, because they can' t use SOM in 
all the different operating environments. 

Here's a nit: When you create an object 
with the SOM-generated <classname> 
New macro, you can't pass additional pa­
rameters to th e object creation process. 
Thus, you can' t set instance variables for 
the new object to values that have partic­
ular mean ing for that instance of the object. 
I cou ldn 't, for example, do an fopen call 
to create the worksheet file inside the Wk­
SheetNew ca ll -I didn't yet know the 
name of the file. I had to implement a sep­
arate methocl-NameWorkSheet-that 
would accept a fi lename parameter. 

SOM can help you manage your devel­
opment efforts so that you produce better­
quality software that 's more reliable and 
easier to maintain . However, you have to 
spend some up-front design time thinking 
about your code from an object-oriented 
viewpoint. During later coding and test­
ing, you' ll reap some rewards from that 
up-front des ign. 

It 's during the maintenance of your soft­
ware that you will reali ze the most gains 
from using SOM. You and the other pro­
grammers on the development team will 
break ex isting code less often. People on 
the team will get fewer bug reports. And 
the team will be able to update the soft­
ware more eas ily, without having to wade 
through reams of code that by rights should 
not need to come under public scrutiny to 
determine whether it's affected by a main­
tenance change. • 

Editor 's note: The source code/or listings 
in this article is available electronically. 
See page 5 for details. 

Barry Nance, a programmer for the past 
20 years and a BYTE contributing editor, 
is the author of Using OS/2 2 (Que, 1992), 
Network Programming in C (Que, 1990) , 
and Introduction to Network ing (Que , 
1992). He is the Exchange Editor for the 
IBM Exchange on BIX , where you can 
reach him as "barryn ." 
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Week, Business Week China, Business Week Hungary, Business Week International, Business Week USSR 
• 28- Chemical Engineering • 32C- BYTE, Data Communications, Data Communications International, LAN 
Times, UnixWorld • 39-Electrical World• 41- ENR, Construction News Publishing Network (11 magazines, 
4 newspapers) • 46- Global Finance • H6- The Physician & Sportsmedicine, Postgraduate Medicine 
• 114- Modern Plastics, Modern Plastics International • 117- Power, Power International 



SOFTWARE CORNER 

BARRY NANCE 

YOUR OWN DEVICES 


T
he DOS Technical Reference of­
fe rs de ta il ed he lp fo r writin g 
device dri vers. Unfortunately, it 's 
all detail ; there's no overview of 
where to start or what to do first. If 

you could look at a simple example, the 
fog would slip away and you'd be able to 
clearly see what's going on. 

Here's a simple-yet useful-example. 
Only 6 KB of assembly language source 
code, PRDEV is a character-mode device 
dri ver that supplements the DOS-supplied 
LPTI and PRN drivers. When you copy 
a text fil e to the device name PRN I, the 
PRDEV device dri ver gets control. The· 
text prints with extra margins at the Lop 
and bottom of each page, and PR DEV in­
serts a form feed at the end of the printout 
to eject the page. PRDEV helps make your 
printouts look better, and it keeps you from 
hav ing to reach fo r the fo rmfeed button 
on your printer after each printout. 

PRDEV' s device name, PRN I, could 
just as easily be PRN. DOS would then 
repl ace its ow n dri ve r with the one in 
PRDEV . 

Eve ry dev ice dri ve r has two ent ry 

MAC/Tom Thompson 

ZoneRanger Rides Again 

Writing DOS device 

drivers is easy­

if you have a model 

to follow 

points. The fi rst, the stra1egy rou1i11e, sim­
ply saves a poin ter to an area of memory 
containing a request header. The second, 
the interrupt rou tine, ac tuall y does the 
work. In PRD EV, the wo rk consists or 
transferring characters from the device re­
quest to the printer via INT I 7h. As they 
go by, PRDEY analyzes the bytes it prints. 
PRDEY counts characters, automatica ll y 
sending a CR/LF pa ir if more than 80 pass 
by between CR/ LF sequences. PRDEY 
also counts lines per page, inserting fo rm­
feecls if it sees more than 59 lines on one 
page. If yo u have MASM ( Mi crosoft 
Macro Assembler) or T AS M (Turbo As­
sem bi er), yo u can eas il y change these 
thresholds to suit your preferences. 

How does PRD EY recogni ze the encl 
of a printout if it "sees" the output char­

UNIX/Ben 

Hexpert 

acters onl y one by one? In the same way 
that a network operating system separates 
prin touts from different workstations­
PRDEY looks fo r pe ri ods of silence be­
tween characters. A peri od of 5 seconds 
tri ggers PR DEY to send a form feed char­
acter to the printer. 

For each ca ll , PRDEY sw itches to its 
own pri vate stack. It never has to worry 
about DOS not prov iding enough stack 
space. After processing a request, PRDEY 
sets the DONE bit in the request header 
to make DOS happy. 

Besides ini tializing on the !NIT request, 
PRDEY has to handle onl y one type of 
dev ice operation, the OUTPUT command. 
However, PRDEY contains stubs fo r all 
the dev ice-d ri ver ro utines that a bl ock­
mocle (or more co mpli cated charac ter­
mocle) dri ver would need. PRDEY doesn' t 
respo nd to IOCTL, Medi a Check, Input 
Stat us, In put Flush, or other such dri ver 
requests, but the stubs are there to make 
PRD EY a better templ ate. You can ex­
pand on the code to add fun cti ons, or you 
can use PR DEY as the basis fo r a new de­
vice dri ver. • 

Smith 

Here's a freeware gem fo r all us MacFolk laboring away on 
applicati on code. ZoneRanger, written by Joshua Golub, 

scans and di splays the compos ition of an applicati on' s zone 
(i.e., the memory partition set up fo r it by System 7.0's Process 
Manager). ZoneRanger di splays all ac ti ve appli cati on zones 
(i ncluding the hidden Multi Finder and File Sharing applica­
tions) and the System heap. You select your application's zone 
and get a graphical di splay of its handles, po inters, and free 
blocks. Handles are marked locked, purgeable, and whether or 
not they belong to a resource. 

Pressing the mouse on a block in the di splay pops up a hexa­
decimal dump of the block's header in formati on and contents. 
Press ing the Opti on key summons Balloon Help on the fl y. 
There's a "side door" into your debugger, and you can force the 
zone's heap to be compacted and purged. These features help 
you flu sh out subtle memory management problems in your 
code. 

S imple and use ful: Those are the words that come to mind 
when using Hexpert. Hexpert is a program for visuall y 

ed iting binary fil es such as core dumps and data fil es. 
Hex pert is like the binary editor you find with the MS-DOS 

Norton Utiliti es. You can search for character strings and hexa­
dec imal strings. You can view bytes as hexadecimal or ASC II 
characters. You cannot insert or delete characters, however. 
(This is usuall y a dangerous thing to do in binary fil es .) 

The prog ram was written by Dominic Alston. It has been 
around for a few years and isn' t wri tten to ANSI C, but it com­
piles and lin ks we ll enough if your compiler doesn' t strictl y 
enfo rce ANS I standa rds. 

Hexpert uses the Uni x curses library fo r handling terminal 
sc reen-spec ific operati ons. It doesn' t recog ni ze screen sizes 
greater than 23 rows. However, when you need a Uni x binary­
file editor, you' ll be happy to fi nd anything that works. Hexpert 
works well. 

Ed itor's note: Software Co m er highlights public do 111a i11 , ji-eewa re, and shareware prog roms. The programs are a vailable 
electronically. See " Program Listings" 011 page 5for details. We solici1 vou r conlributions. We pay $50 fo r any progrmn we use. 
Writ e to: Softwa re Corner, B YTE, One Phoenix Mill Lane. Pe1erborough, NH 03458. 
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Discover why 
-~ 

FoxPro, Clipper,
and dBASE were all written in C. 


1200 

SLOWER 
1000 

\ 
"Sieve of Erastothenes" 

Benchmark for Prime Number Generation 
Shows C to be incrediblyfas1er 1 

Csize ­small executables, 
no added overhead... 
FoxPro, Clipper and dBASE would like you 
to believe you need their entire development 
system to build database applications. But 

Fox Pro (.cdx), Clipper (. ntx), dBAS E fV 
(. md x) and dBASE Ill (. nd x). Now it's your 
choice, we' re compati ble with you. 

Announcing
CodeBase 5]

Th e power ofa co/llp/ete DBMS, the benefits <~(C 

NEW ­Multi-user sharing_with
FoxPro, Clipper and dBASE... 
Now your multi-user CIC++ programs can 
share data, index and memo files at the 
same time as concurrently running FoxPro, 
Clipper and dBASE programs. No 
incompatibilities. No waiting. 

NEW ­Queries & Relations 
1000 times faster... 
CodeBase 5.0 now lets you query related 

work out of reports. Now si mply design and 
draw reports interactively under Windows 3.1 , 
then print or display them from any DOS , 
Windows or UNIX application . 

SPECIAL ­ FREE CodeReporter 
Order CodeBase 5 before Feb. 28, 1993 and 
rece ive CodeReporter fo r free ' Thi s offer 
includes our no-ri sk, 90-day money back 
guara ntee, so order today! 

Coc:leBase S.O 
The CIC++ Libmry for DataBase Management 

Cal/Now 
403-437-2410 

112 09 .96·14·5 4 AVE . EDMONTON . A B , C AN ADA T6E-5V\ 

"lhere is a good reason why 
f y~ur database language was 
developed in C. In fact, there 
are many good reasons. 
C code is small. C code is fast. C code is 
portable. C code is flex ible. C is the 
language of choice for today's professional 
developer. With the growing compl ex ity of 
database applications, C is a reali st ic 
alternative. Now with CodeBase 5.0, you 
can have all the fun ctionality, simplicity and 
power of traditi onal database languages 
together with the benefits of CIC++. 

Cspeed -fast code, true executables... 
FoxPro, Clipper, and dB ASE were written 
in Cprimaril y for speed. But those compilers 
don't really compi le, they combine imbedded 
language interpreters into your .EXE. Now 
that's slow. For dazzling performance you 
need the true executables of C. With 
CodeBase you get the rea l thing, C code. 
Consider the fo llowing statistics, fro m the 
publi sher of Clipper: 

remember, those products are all written in 
C. So why do you need to lug all their extra 
code around? You don't. CodeBase is a 
com plete DBMS, in C. No fat executables 
stuffed with unused code. No runtime 
modules. No roya lties . Just quality C code. 
CodeBase is just what you need. 

Cportability -ANSI CIC++ 
on every hardware platform... 
No other language ex ists on more platforms 
than CIC++. Wh y rewrite your entire 
application fo r DOS , Windows, Windows 
NT, OSl2 or UNIX ? With CodeBase the 
complete C source code is included , so you 
can port to any platfo rm with an ANS I C or 
C++ compiler. Now and in the future. 

dBASE Compatible data, index 
and memo fires ... 
You want the industry standard. You need 
compatibility. Sure, dBASE is the standard , 
but every dB ASE compatible DBMS 
product uses its own unique index and memo 
fil e formats. Only CodeBase has them all: 

data files with any logical dB ASE expression. 
Our new Bit Optimization Technology 
(similar to FoxPro's Rushmore technology) 
uses index files to return a query on a l/2 
million record data file in just a second. 
Automatically take advantage of this query 
performance by using our new CodeReporter: 

Uk All n D.•t.abuc tl11M1p1 G!ob1I fl'lrtl gueiy filylu Utlp 

Hav, 1992 

l ~udu(I 

Oo14btt.u 
S1111od ShH I 
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12:1 
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To use CodeReporte1; 

Tltlt; Obj r d1: 1; ltclghC 35. DPDlntt 

Product Sales Sumij 1 
Manlh; ttude r, Ob led1: 5; ltelght 48 .0 Palntt 
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simply draw yonr report, then include it in any 
program yon write. Co/14031437-2410 nmvfor 
your Fl?EE working model of"CodeReporte1: 

New -Design complex reports
in just minutes... 
Our new CodeReporter takes the painstaking 

Product Sales Summary 

Circle 157 on Inquiry Card. 



BEYOND DOS 


JON UDELL 

CONNECTING WINDOWS 

TO DATA WITH ODBC 


E
very time yo u turn aro und , it 
seems Windows has sprouted a 
new modular extension , complete 
with an acronym, a DLL, an API, 
and an SOK (Software Develop­

ment Kit) . I've been exploring two of the 
lates t: Open Database Connect ivity and 
the Messaging Applications Programming 
Interface . Twin pillars of the Windows 
Open Services Arch itecture, ODBC and 
MAP! provide standard ways for Windows 
appli cat ions to converse with databases 
and to send and receive mail. These tech­
nologies promise to make " information at 
your fingertips" a practica l rea lity. I' ll 
focus on ODBC here and delve into MAPI 
in another column. 

You can build and di stribute ODBC 
applicat ions today- the SOK will have 
shipped by the time you read this . Some­
time nex t yea r, Microsoft w ill li ke ly 
bundle ODBC with a future ve rsion of 
Windows, just as MAP! now comes with 
Window s for Workgro ups. 

Exploring ODBC 
Microsoft's new Windows database, Ac­
cess, is the first commercial product I've 
seen that uses ODBC. Access can speak 
native ly to a variety of ISAM ( indexed 
sequential-access method) fil es, but it 
connects to server-based SQL (Structured 
Query Lang uage) data sources through 
ODBC. 

The core component of ODBC ( i.e., 
ODBC.DLL) is a generi c "dri ver manag­
er" that rides herd over one or more driv­
ers for the specific data sources to wh ich 
ODBC gives access. A Windows program 
ca lled the ODBC Administrator registers 
and configures data sources. 1used it , for 
example, to install the SQL Server driver. 
To complete the job, I had to feed SQL 
Server a file of stored procedures that tai­
lors it for ODBC client requests. Then I at­
tached a SQL Server table to an Access 
database and was able to query and up­
date the foreign data through ODBC as 
though it were native to Access. 

ILLUSTRATION: JOHN NELSON © 1993 

That' s nifty but not really earthshaking. 
Products li ke Software Publi shing's In­
foA lliance <md Gupta Technologies' Quest 
have been doing this lcind of thing for quite 
a while. Clearly, these sorts of products 
can speak to diverse data sources, but what 
about ordinary Windows applications? 

To get the full story, I asked Microsoft 
fo r the ODBC SOK. It provided me with 
a second driver-one that ta lks to dBase 
fi les-and the tools and information that I 
needed to write my own ODBC-aware ap­
pli cations. (The kit also comes with the 
source code fo r a sample driver and a test­
ing tool that exercises all the functions of 
an ODBC driver.) 

The Open Database 

Connectivity model 

is a profoundly 

enabling technology 

I won't pretend it was a piece of cake, 
but before long I was fillin g WordBasic 
listboxes with data drawn interchangeably 
from dBase and SQL Server sources. That 
really grabbed my attenti on. Part of my 
job is to figure out how to deliver enter­
prise data to editors who li ve almost ex­
clusive ly in their word processors and are 
re luctant to switch to a separate database 
program . If I can pu t the data right into 
the ir documents, I wi ll make them very 
happy. 

I'm also looking for a solution that wi ll 
migrate c leanly from the Xbase fi les we 
share today to the SQL repos itory (as yet 
unspecified) we expect to be using in the 
future. My Word for Windows listbox ex­
periment proved both concepts. ODBC 
does indeed enab le a document-centered, 
database-neutral approach to data man­
agement. 

SAG Specifications 
ODBC fo llows close ly the recommenda­
tions of the SAG (SQL Access Group). 

/ That consortium has speci fied both a stan­
dard SQL grammar and an API (or call­
level interface) that c lients use to connect 
to and interact with servers. ODBC drivers 
can and do differ in their degree of support 
for the SAG specifications. Jn terms of 
SQL grammar, for example, the ODBC 
spec ification defines three conformity 
levels: minimum, core, and extended. With 
respect to the API , the specifi cat ion de­
fine s core, level 1, and level 2 conformity. 
In both cases, the term core denotes SAG 
compliance. 

The dBase and SQL Server drivers I've 
used, for example, conform only to mini­
mum SQL grammar. That meant th at I 
could create and drop tables but not alter 
them, could not create indexes or views , 
and cou ld work only with character data. 
The core grammar plugs these gaps and 
adds positioned update/de lete, functions 
such as SUM, subqueries, and a fu ll com­
pl ement of standard data types. To the 
core grammar, the ex tended grammar-
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which surpasses the SAG specification­
adds binary data types, outer joins, and 
procedures. 

While these drivers fall short of the SAG 
core in tenns of SQL grammar, they ex ­
ceed it with respect to the API-both con­
form to level l. The core API provides 
only basic connection, query, and com­
mit/rollback semantics. Level 1 adds data­
dictionary APls , options for controlling 
connections and statements , and driver­
specific connect ion dialog boxes. (This 

last feature enabled my test application to 

greatly s implify its connection logic by 

relying on dialog boxes embedded in each 

of the drivers I used.) Level 2 enhance­

ments include support for arrays of pa­

rameters and a sophisticated scrollable cur­

sor model. 


Driver Classes 

ODBC drivers belong to two general class ­

es.Single-tier d1ivers (e.g., the dBase driv­

er) process API calls and implement SQL 


We Call It 

The Ultimate Display 


Small Wonder 
Envisio 's new Color Fra mc.,." display delivers powerful prese ntations with w ide­

a ngl e view in g , fost re fr es h and brill ia nt 1 2 -bit co lor - perfect for s li de 

prese ntations, animatio n and full -motion vid eo. Based on th e latest act ive matrix 

tec hnology . th e Co lorFrame 

was design ed to be a work of 

art on your desktop, yet small 

e nough t o tuck int o yo ur 

bri efcase to make multimedi a 

truly mobil e. And of cou rse it 

works with both PCs and 

Macs. Small Wonde r I 

roc 12s·~ 

T 

105' 

5.5 1 lbs (2.5 kgl 

SJOF1rstAvcnucNorth · Su 1td03 · fl.forncapolis, Minncso1 :1 55 403 {612) 339 -1008 FAX(612) 339 · \369 ' Apple lin k:ENVISIO 

© / 991. EN\llS!O auJ ColorFr.1mc rn: rmkm.rrh uf EN\11510 INC Af.rrn11ru·/i 1.r J rr.1drm;1rl: o( Apple Comrurrr. Inc 

directly. Multitier drivers (e.g., the SQL 
Server driver) process API calls but pass 
SQL statements to a server. To programs 
and users, though , the data sources these 
drivers present look and act just the same. 

When my WinWord macro (actually , 
the DLL I wrote to support that macro) 
issues the ODBC SQLDriverConnect 
call, the driver manager puts up a standard 
dialog box that li sts "dBase" and "SQL 
Server" (the names I assigned using the 
ODBC Administrator) . Based on m y 
choice , the macro retrieves values from 
either a loca l dBase file or a remote SQL 
Server table. But none of my code-the 
macro , the supporting DLL, or the SQL 
statements embedded in that DLL-refers 
expl icitly to e ither data source. 

The dBase driver is , literally , a dBase 
engine driven by a SQL syntax . You can 
do some very interesting things with it. 
An instance of the driver points to a (local 
or network) directory that contains one or 
more dBase file s. These file s appear as 
SQL tables that you can join and update. 
That g ives ODBC programs more contro l 
ove r dBase data than some full-blown 
Xbase products offer. 

While ODBC is being billed primarily 
as a means of connecting to enterprise data, 
its flat-fil e support will also greatly bene­
fit applications that create and manage pri­
vate data. It 's a trivial matter to create an 
Xbase table, insert values into it , and run 
queries aga inst it. 

A communications program that might 
otherwise implement its own proprietary 
database of modems or phone numbers 
can now use what will be, in effect, a Win­
dows AP! for persistent storage. If the pro­
gram later needs to migrate that storage 
to a different fl at-fi le fonnat or to a server, 
it 's no problem . 

Multitier drivers connect ODBC clients 
to servers directly or indirectly through 
gateways. The driver might involve itself 
in low-level client-to-server communica­
tion , but it ' s not required to do so. The 
SQL Server driver, for example, leans on 
the same named-pipes driver and under­
lying NetBEUI or IPX transports that other 
Windows-to-SQL Server agents use. You 
can toss dblib (i.e., the proprietary SQL 
Server AP!) , though, since the ODBC AP! 
replaces it. That ' s a wash if you care only 
about SQL Server, but a huge win if you 
plan to sw itch someday to Oracle, Net­
Ware SQL, or some other server. 

How does ODBC handl e fea tures that 
are specifi c to individual servers? First, 
there 's a notat ion for standard SQL ex­
tensions such as date-time literals and out­
er joins. Most servers offer these fea tures 
using a proprietary syntax; ODBC' s "es­
cape clauses" enable programs to use them 
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STATISTICA/w"·' (for Windows) Complete St.1tistical Sys­
tem witli thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures • Complete Windows :-1 .1 
support, ODE, OLE, 11'-font>, multiple toolbars, right mouse button 
support • Unlimited numbers of data-, results- , mid graph-windows 
• Inter-window integration: data, results, and graphs can be treated 
as objects mid converted into one another in a number of ways • 
The largest selection of statistics mid graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi­
way t.1bles with banners (presentation-quality reports); nonpara­
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVAIMANCOVA; step­
wise discriminant analysis; log-linear analysis; factor analysis; clus­
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability; survival mialysis; time series modeling; forecast­
ing; lags analysis; quality control; process analysis; experimental de­
sign (with Taguchi); and much more • Manuals with comprehen­
sive introductions to each procedure mul examples • Hype11ext­
based Stats Advisor expert system • Extensive data management fa­
cilities (spreadsheet with long formulas, block operations, ad­
vanced Clipboard support, DOE hot links, relational merge, data 
verification, powerful programming lmiguage) • Batch command 
language and macros also supported, "turn-key system" options • 
All output displayed in Scrollsheets"' (dynmnic, customizable, pres­
entation-quality tables with toolbars, pop-up windows, mid instant 
20, 30 and multiple graphs) • Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) • Megafile Mmiager with up to 32,000 variables (8 Mb) 
per record • Unlimited size of files; extended ("quadruple") preci­
sion; unmatched speed • Exchanges data and graphs with other ap­
plications via DOE or an extensive selection of file import/export fa­
cilities • Hundreds of types of graphs, including categorized multi­
ple 20 and 30 graphs, matrix plots, icons, and unique multivariate 
(e.g. , 40) graphs • Facilities to custom design new graphs ;uul add 
them permanently to menu • On-screen graph customization with 
advanced drawing tools, interactive stretching mid resizing of com­
plex object~, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-grapltics mmiagcment, page layout con­
trol for slides and printout~ ; unmatched speed of graph redraw • 
Interactive rotation, perspective and cross-sections of all 30 and 4D 
graphs • Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay­
ered compressions, marked subsets • Price $995. 

Quick STATISTICA/w'" (for Windows) A comprehen­
sive selection of basic statistics mid the full graphics capabilities of 
STATIST!CNw • Price $495. 

STATISTICA/oos"·' (for DOS) ASTATISTICNw-compat­
ible data analysis system • Price $795. 

Quick STATISTICA/DOS"' (for DOS) A subset of STA­
TISTICNoos statistics and graphics • Price $295. 

Domestic sh/h $10 per product; 14-day money back guarm!lee. 

Circle 165 for DOS. Circle 166 for MAC. 

HstatSoft™ 
2325 E. 13th St.• Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 

STATISTICA/Mac '" (for Macintosh) A STATISTICA/W-compalible, 
comprehensive data :m:tlysis :md graphics system designed for the Macimosh • 
brge selection of stalistintl methods fully integrated wilh presentation-quality 
graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 3D 
graphs; MacDraw-style tools) • Unlimited size of ftles • Full suppon for System 
7, incl. "PubLish :md Subscribe'· • Price $595. 

Quick STATISTICA/Mac '" (for Macintosh) Asubset ofSTAT!S­
Overseas Ottices: Statsoft of Europe (Hamburg, FRG) , ph: 040/ T!CiVMac: a comprehensive selection of basic siatistics and the fuU graphics ca­
4200347, fax: 040/4911310; StatSolt UK (London, UK), ph: 0462/482822, pabilities of STATISTICA/Mac • Price $295.fax : 04621482855 ; StatSolt Pacific (Melbourne, Australia), ph: (03) 663 
6580, fax: (03) 663 6117: StatSolt Canada-CCO (Ontario) , ph: 416-849-0737, fax : 416-849-0918. Available From : CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Hol­
land: MAB Julsing, 071-23041 O: France : Version US (1) 40590913 ; Sweden: AkademiData 018-240035; Hungary : Dagen! Kit 186-5782; Belgium: TEXMA 10 61 16 28: South Africa: Osiris 12 663-4500; 
Japan (Macintosh): Three·s Company, Inc .. 03-3770· 7600: Japan (DOS and Windows): Design Technologies, Inc., 03-3667-111 O. 
StatSolt. STATISTICAIW, Quick STATISTICAtW. STATISTICA/Mac. Quick STATISTICNMac. STATIST!CA.1005. Quick STAT!STICN OOS. and Scrollsheet are trademarks of StatSoft. Inc. 
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portably . Second, ODBC will pass state­
ments that don't conform to its notion of 
SQL grammar straight through to the serv­
er. Use of such grammar is then no longer 
portable, but applications can exploit ven­
dor-specific extensions through ODBC. 

Key ODBC Objects 
From a programmer's perspective, the key 
ODBC handle-based objects are environ­
ments, connections, and statements. There 
is one environment per applicat ion in-

PUT AN END TO 
SOFTWARE PIRACY! 
Meet the growing family of security keys 
from SoftWare Security. 

Each one a specialist at enforcing your 
license agreement in virtuallx any user 
environment you can think of. Whether 
it's DOS, UNIX, Macintosh or OS/2. 
Whether it's a single user installation or 
a LAN. 

Simply connect the appropriate key to a 
single user computer, or a non-dedicated 
file server in a network, and you control 
all access to your protected application . 

Users, however, won't even know it' s 
there. The keys are transparent and won ' t 
impact software functionality or the ability 
to make back-up copies. Normal node 
and LAN operations are unaffected. 

The Ultimate Protection 
For Software Publishers 

stance. The environment maintains state 
for one or more connections, so your pro­
gram can talk to dBase on connection han­
dle I while it talks to SQL Server on con­
nection handl e 2. (You can ' t mi x connec­
tions, thou gh; there ' s no way to join a 
dBase tabl e to a SQL Server table.) With a 
level 1 driver, you can control options such 
as the auto-commit mode and the tran sac­
tion isolation level on a per-connection 
basis. Given a valid connection , you all o­
cate a statement handle that you then use to 

Simple. Unassuming. Ever vigilant. Easy 
to incorporate into your application 
package. And quite possibly the most 
profitable hardware investment a software 
developer can make. 

To find out more, call: 

1-800-841-1316 
IN CONNECTICUT CALL: 203·329·8870 
FAX 203·329·7428 
EUROPE AND UK: + 44 784 43 00 60 

SOFTWARE SECURITY~ 
1011 High Ridge Rood 
Stamford, CT 06905 

Proudly Mode in the USA 

submit SQL text and retrieve results. Op­
tions you can control at the statement level 
include asy nchronous process in g, query 
time-out, and size (in rows) of the maxi­
mum result set. 

As you negotiate connections and sub­
mit statements, the driver manager tracks 
state transiti ons. It will report an appro­
pri ate e1rnr if, fo r example, you try to call 
SQLFetch before executing a query. (Be­
ca use th e d riv e r manage r handl es thi s 
chore, specifi c ODBC drivers don ' t have 
to-a ni ce benefit of the layered driver 
architecture.) You can execute a one-off 
query directl y, or you can prepare a query 
for de ferred (poss ibly repetitive, poss ibl y 
parameterized) use. You can also choose to 
bind application storage to result columns 
in advance of a query or to transfer data 
after the fact. With a level 2 driv er, you 
can use a scroll able cursor and can con­
trol its sensi tivity to change in the under­
lying tables. 

Most fl ex ible is a keyset-driven cursor. 
In thi s case, the dri ver stores keys for an 
entire result set and uses the cached keys to 
detect de leted or changed rows. A mixed 
cursor extends this treatment to huge res ult 
sets by mainta ining a virtual keyset. 

The Floodgate Opens 
There's nothing fundamentall y new about 
ODBC. Pioneer Software ' s Q+E tool set 
attacks the same issues in much the same 
manne r. "We were doing ODBC before 
ODBC was coo l," a Pioneer representa­
tive told me. Macintosh System 7.0 's Data 
Access Manager and Data Access Lan­
guage-which <u-e finally picking up steam 
after two years-offer another vari ation 
on the same theme. Despite the ava il abil­
it y o f th ese and o th e r technol og ies , 1 
haven ' t ye t noticed a fl ood of database­
enabl ed software. 

ODBC, riding the Windows juggernaut, 
seems po ised to open the flood gate . Both 
Pioneer and Apple, by the way, will offe r 
ODBC-compliant products. No one loses 
in this deal. Pioneer's database tools will 
find a wider audience once they can lev ­
erage ODBC's momentum, and Apple's 
DAL fi gures to be one of the more pow­
erful and versatile drivers in the ODB C 
suite. From my own se lfi sh perspective, 1 
see ODBC as a profoundly enabling tech­
no logy that I can ' t wait to appl y. • 

Jon Udell is a BYTE senior technical edi­
tor al large. You can reach him on BIX as 
"j udell" or on th e Intern et al judell@ 
bytep/J.byte. com. 

Your questions and comments are wel­
come. Writ e to : Edi/ or , BYTE , One 
Ph oenix Mill Lane , Peterborough , NH 

North American Readers circle 160; Other Readers Worldwide circle 161. 03458. 
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If it runs on thehost, it runs in 

Have You Ever Wanted To 

Leap Out The Nearest Window? 


aProxy window. Even graphical 
DOS programs. 

No need to abandon your own workTake The Plunge With Proxy. It's Network 
Remote Control For Windows, From Windows. when someone calls. Just click on aProxy 

Some things you expect in remote control software. icon and instantly connect to the caller's 
Like lightning-fast speed. And control over both DOS and -~mafa machine. You now hove full control of their1 

Pro xy supportshost computers hardware and software, complete with 
running Windows. mouse and keyboard support, whether 

Windows on the host PC. But new Proxy gives you so 
thing you probably don't expect. Because it not only 

with Windows, it works from Windows. An ' 

all the ifference. 

those that support ahost running i~dows. So they allow iust 
one connection at atime, and demo 
computer. But Proxy is aWindowsop 

multiple connections simultaneously. 
You con display and control adiffer­
ent host PC in each window you 
open, while you continue to run 
local applications. 

Users Calling For Help? Leap 

total attention from your 
otion that lets you make 

Run time·consuming iobs 

at makes they're running Windows or DOS. 

Reconfiguring Lots of Workstations? Leap Out 
The Nearest Window. 

Now you con perform administrative chores like software 
installation, updates, and system configuration without going 
from room to room. Just capture a 

PC and perform any operation as 
if you were sitting in front of it. 
You con e en..febootit.••,.... 

e d More Processing 
Proxy gives you completecontrolower? Leap Out The 
of ony computeron the network.Nearest Window. 

Imagine off-loading your most CPU-intensive tasks to sepa­
rate machines you control as if they were part of your own 

desktop. Imagine two, three, or more applications, each running 

at full speed because each hos its own dedicated processor. 
That'sthe power of multi-processing with Pro xy. 

You con make Proxy available across the network and give 

power-hungry users access to spare or idle PCs. You con even 
dedicate PCs to specific tasks, like ahigh-powered 486 for CAD 
or amodem-equipped 286 for communications. 

Take The Next Logical Leap in Remote Control. 
Get the most advanced network remote control available, with 
applications ranging from user support to multi-processing. Get 

Proxy. It's from Funk Software. The some people who brought 
you Sideways~ Allwoys, and other top-se lling PC utilities. 

Coll today to order or for more information. 

1-800-828-4146 Ext. 801 (U.S. and Canada) 

Out The Nearest Window. on dedicated processors, 
and control them allIf your iob is to help users on the from Proxy. 

network, Proxy will make it easier. PROXY 
System Requirements: Proxy"Moster" runs in Windowsand can control multiple "Hosts" running DOSor Windows over on IPXnetwork (e.g. NetWore). 


© 1992 Funk Software, Inc. Proxy is a trademark of Funk Software, Inc. 

Funk Software, 222 Third Street, Cambridge,MA 02142 Tel (617) 497-6339 Fox(617) 547-1031 
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Configuration pictured 

3865LC'"/25 MHz 
BOMB hard drive 

2MBRAM 

PS/2©8511 - VGA 

5 slot s, 5 bays & mou se 

DOS 5.0 pre- installed 

$1,299* 


486DX/33 MHz 
120/212MB hard drive 

BMBRAM 

PS/ValuePoint 6312- SVGA NI 

5 slots, 5 bays & mouse 

OS/2© 2.0 pre-installed 

$1,999* 120MB 
$2,199* 212MB 

Total Recycling by Region in Tons 
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486SX/25 MHz 
80/1 ?0MB hard drive 

8MBRAM 

PS/ValuePoint 6312- SVGA NI 

5 slots, 5 bays & mouse 

OS/2 2.0 pre-installed 

$1,629* 80MB 
$1 ,849* 170MB 

T'he HelpWare 
Advantage 
1-year onsite warranty ' 

Service response time: 
4 hours on average 2 

800# assistance-7 days 
a week, 24 hours a day 

30-day money-back 
guarantee ' 

\'l:man l y ano 30 03y9uaranrce mlorma11on a,;i ,1a1i 1e r1om 1£3M ono 1or., au1ho111coucalcrs A•3 •1 3ttle Monaay 11\10119111 1101118 a"' 5p"' '")Our i. rnc 1onc when scryc C<J Dy IBM n pai l s arc 

10Qtmco 111•$ ~er vice is p1ov1tJCU a!lc 1 1cce101 o! p.11 1s sh1ppc(l ovcrn19ht Apoloe5 10 tOM d irect sa les only "IUM p11ccs or1 ly IBM OS/ 2 and PS/ 2 arc r09151c rco IHICCmJrks ona PS/ValucPoonr 

Thon~Pi'ICJ ! fclpW;u c :mo 386SLC arc 1raocrnarks c t 1n1emri1ro11111Uusincss M ilCh1ncs Co1 po<a1.un I l 'IC In re l ln sl\Je Loqo 1S a 1me1ornark o t In re l CorpQraloc n c 1992 IBM Corpor::u.on 

PS/ValuePoint 

Buying a high-perfo rmance PS/ValucPoint '" PS/Va luePoint co mputers are very competi­

system from lBM is as easy as picking up the tively priced and deliver true lBM quality. So now 
phone. It's the quick , direct way to order a new you can spend less without sett ling fo r less. 
ThinkPad :" other porta bles and IBM personal They come in a variety of configurations to 
printers, too. Simply call us 9 a.m. to 5 p.m. , any meet your needs exactly. Features ra nge from 
business day. Most orders wi ll be shipped within 386 and 486 microprocessors, 80 to 212MB hard 
4 8 hours, subject to ava ila bil ity. d rives, 2 to 8MB RAM, and a VGA or SVGA NI 

intro uces 

http:Corpor::u.on
http:Co1po<a1.un


- - --

1800 IBM-2YOU 
color display. And every PS/ValuePoint system is parts inventory, plus assistance by phone, fax or 
expandable and ready to network. electron ic bulletin board around the clock. 

What's more, they are backed by the industry 's So select your IBM PS/ValuePoint configuration. 
most comprehensive serv ice and support package, Pick up the phone. And place 
IBM HelpWare'." Providing onsite national service your order directly. It's just ==-===® 
in just four hours 2 from 10,000 IBM serv ice repre ­ that easy. Phone IBM right - ­
sentatives in 1,600 locations, a one-billion-dollar now: 1 800 426-2968. 

irect. X113BYTE 
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ASK BYTE 

The European Connection 

I need to be connected to the lntern et 
for commercial communications. I've 

checked UUNET, PSINet, and other 
local lnternet.co111 service providers, but 
the prices are outrageous-between 
$200 and $2000 per 111onth . Therefore, I 
hope to set up 111 y own node on a DOS 
computer. Could you reco111111end a 
source of info r111ation to complete such a 
project? 

Frederick Campion 
Ma/1110, Sweden 

Th e idea of accessing the lnternet.fiwn a PC is not asfar­
fe1ched as one 111ight at.firs/ assume. You can set up 1110­

de111-based connections fo r E-mail and Usenet n.ews, even 
Ji·om a DOS-based machine. One way is to use the public 
domain program uucp. Th e newe.1·1 version r4' MKS Toolk­
it (available fo r $249.fi'()ln Morlice Kern Sys/ems, 35 King 
S1. N, Waterloo, Onta rio, Canada N2J 2W9, (800) 265­
2797 or (5 19) 884-225 1; fax (519) 884-886 1) includes 
m1 easv-10-in.1·wll-and-11wnage uucp th.at does all i1.1· 
scheduled co1111111111ica1ions in !he background (as a TSR 
pmgra111). 

Th e d!lficully sta r1.1· when you try to access !he lntem.el 
using TCP/IP so 1ha1 you can browse and grab.fi/esfi'()ln 
am · accessible .1·vs1e111 . This is whal is mean/ by really be­
ing "on 1he nel. " Th ere are plenty of TCP/ IP packages for 
DOS. Th e problem lies in making Iha! physical connec­
1ion. At 1ha1 poinl , you 're 1alking aboul big-1i111e network­
ing, and 1ha1 ·s 1\'here serl'ices like U UN ET come info 
play. ff you 're par/ ofan organi::.mion Iha! already has 
di reel access 10 !he ln1em e1. all you have lo do is convince 
vo11r nenvork admi11i.1·1m1or 10 lei vo 11 tap in. 

I .rnggesl 1ha1 you use a 111ore appropriale operaling 
sys1e111, such as one of!he II/[/// )' inexpensive versions or 
Unix 1hat rnn 011 PCs. (See "Coherent Grows Up" in !he 
A11g 11.1·1 1992 BYTE, and '' Un ix fo r No!hing." Lellers, 
November 1992 BYTE.) 

A1101her i111por1a111 resource is a new book, The Whol e 
Internet, /Jv Ed Krol (O' Reilly & Associales, $24.95, ISBN 
1-56592-025-2). This lex/ explains 1101 only how !he ln1er­
ne1 works, bu! also how 10 gel around and/ind 1he il(/tJ r­
111a1ion 1ha1 you need.-Ben Smith 

Assembly Language Plus C 

I wish to link an assembl y language object mod ule with 
a C object mod ule in such a way that the assembl y lan­

guage module is the host module. In other words, my 
main program will be written in assembly language. All I 
need is to ca ll a C subroutine from this host module . 

I use MASM (Microsoft Mac ro Assembler) 4.0 and 
Microsoft C 6.0. There are no problems when I use the C 
mod ule as a host. The process of calling an assembl y lan­
guage subroutine is desc ribed thoroughl y in most books 
on the subjec t, but I can· t fi ncl a description of how to 
make the process work the other way aroun d. Can it be 
done? 

Gere! Ehlert Schirner 
Copenhagen, De11111ark 

The primarv difticul(v wilh calling C 
.fi1nc1io11 s.fimn a main assembly lan­
guage program is tha1 1vhe11 a C pro­
gram stems operation, ii initializes a set 
of variables Iha! library routines such as 
malloc and fopen require and !hen 
calls 1hefunc1io11 main. ff' these vari­
ables are not properly initialized, !he li ­
brwy rou1i11es may fi111ctio11 inilially /Jul 
will even/ually fai/ . 01her librarv.fi111c­
1io11s (e.g., siring manipu/a1io11) can be 
used withou/ d(fficul()'. 

One solulion to !his problem is to link in and execu/e 
!he normal C- librc11y start-up roulines and 1he11 call your 
assembly language program. Th e accompanying listings 
show a sample assembly language!C linkage. Listing I is 
a simple assembly language program 1vi1h 1he disli11guish­
i11g f ea1ure ofhaving a main rou1ine 1ha1 calls !he routine 
in !isling 2. 

Wh en /Jui/I using !he commands shown in !isling 3, !he 
program rnns lhrough !he s1ar1-up code and calls !he as­
sembly language version of main, which !hen calls the 
subsidiary Cfimclions. When your program is linked !his 
way, you don't need 10 be concerned aboul which.fi 111 c­
tio11s you call. 

Th e Microso.fi C inslallalion disks include 1he source 
code for the .1·1arl-up code. ff' !he stem -up causes problems 
with your main assembly language routine, be sure IO 
look !hrough this code and make the necessarr changes. 
The s1ar1-up code is ralher small andfairly well dorn ­
mentecl. 

Th e examples were wrillen using MASM 5. JO and C 
6.00a. This version r4' 1he asse111/Jler supplies so111e 

Listing 1: A simple asse111/Jlv lan guage prog ram. 

. 8086 

. MODEL SMl\LL , C 

. CODE 
PUBLIC 
EX'!'RN 
EX'l'RN 
main PROC 

main 
hello : NE.!\R 
exit : NEAR 

call hello 
call exic 

main ENDP 
END 

call the C module 
bye - bye and clean up 

Listing 2: A C.fi111 c1io11 lo cal/from asse111/Jly 
language. 

void hello( void ) 
{ 

write( 0 , '' Hello World \n ' ', 11 ) ; 
return ; 

} / * hello * I 

Listing 3: Building 1h e example. 

cl /c sample . c 
rnasrn core ; 
link sample core 
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This Application Uses Over 

100 Gigabytes of Memory! 


BIX is the online service for people who 
know computing - it's the collective 
computing power of thousands of hardware 
and software engineers, systems designers, 
independent consultants, technology buffs, and 
computer industry celebrities. With BIX and 
the people you'll meet online, you'll have access 
to literally gigabytes of information, 
software, source code, news reports, and 
advice. And BIX now offers an optional access 
program that lets you take advantage of 
Windows'" while you're online. * 

BIX is a Great Deal 

Subscribe to BIX for only $13 per month. 
Connect to BIX locally via Tymnet for only $3 
per hour in the evening and on weekends. 
Daytime rates are $9 per hour. Higher connect 
rates apply for access outside the mainland US. 

Join BIX Now! 

Using any commun.ications program: 

• Dial by modem: 1-800-695-4882 

• At "login" enter bix 
• At "Name?" enter bix.byte 

Further details and complete rate 
information will be provided during the 
toll-free registration. 

Questions? Call 1-800-695-4 775 (voice) 

Elle Joi n Show (!c rsom1I S:rvlccs Other tfc lp 
. ; 

~ ~ l l fi El .lllii <\ D I ,I. ? 
Log0H korl H<lll S,how ~t.r.tn:• Cll lX lodt>"efl'•OMISt<VCO: ltr111 j:lefp 

BIXnav™ 
Your Window To 

BIXTW 
A SefVlce Of Gcne ril V1de o:cx Coipoutian 

ldlc:M al n 

*Optional access program - just $9 .95! 

• 	 Get quick answers to tough coding 
questions 

• 	 Interact with top developers 

• 	 Download source code, utilities, 
& other programs 

• 	 Send & receive e-mail with binary 
attachments 

• 	 Chat with other BIX members in ' 
real time 

• 	 Track industry trends and 
announcements 

Money-Back Guarantee: If for any 
reason you aren't happy with BIX, simply 
cancel your account and request a refund of 
your first monthly fee . 

Windows is a trademark of Microsoft Corporation. 
BIX is a service of General Videotex Corporation 
1030 Massachusetts Avenue,Cambridge, MA 02138. 617-491-3342 
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macros to simplify communication with C (and other) 
fi111 ctions. Since you are using an earlier version , you will 
need to set up your code and data segments differently 
and declare the main, hello, and exit fimctions as 
_main ,_ hello, and exit . 

- Raymond GA Cote 

Swappy Floppies 

Do any commercial programs let you format, read, and 
write Macintosh di sks using a PC-compatible ma­

chine? I'm interested in exchang ing data from my PC 
with my colleague's Mac. 

Magarita Rui z del Yiso 
Caracas , Venezuela 

Depending on the model, you may not need any new so.fi­
ware. Any Mac built since the introduction r1f the Mac fix 
(in late 1988 ) has a high-density /foppy drive, known in 
Mac circles as the FDHD . ff your coworker's Mac has 
one of those, the AFE (Apple File Exchange) utility that 
came with the machine will read and write IBM~f(mnat 
3Yi -inch disks. 

Going the other way , the good news is that high-density 
PC dri ves can read ra w datafi·om a high-density Mac 
disk. Th e bad news is that th e GCR (g roup coded record­
ing) f ormat used in the Macintosh /ow-density f ormat is 
completely incomparih/e wirh rhe PC dri ve con/roller. You 
do have some options , !hough. Mac-Jn -DOS (DOS version 
f or $ 199 and Windows version.for $249 .fi'0/11 Pac!fic Mi­
croelecrronics, 201 San Anronio Cir ., Suire C250 . Moun ­
rain View, CA 94040, (800 ) 628-3475 or (415) 948-6200; 
f ax (4 15) 948-6296) can read, wrire, and f ormal liigli­
densiry Mac disks 011 your PC. Ir' s software only. so it 
should work on jusr about any PC wirh a 1.44-MB floppy 
dri ve . 

To handle rhe low-density 400- or 800-KB Mac disks, 
you need hardware. MarchMaker ($ 149.fi·om Micro 
Solutions Computer Products, J 32 Wes/ Lincoln Hwy., 
DeKalb , IL 60115 , (8 15) 756-3411 : fa.r (8 15) 756-2928) 
is a ha/f-/e11g1/i JSA board thal /els your PC conlro f a 
s/andard Ma c externa/f/oppy dri ve. 

-Howard Eglowste in 

Fortysomething Eyesight 

Does anyone make a DOS word processor for portable 
computers that presents or al least supports a 40-col­

umn screen , with its corresponding ly larger letters, for 
over-40 eyes straining to read I 0-inch monitors? 

Richard Willi s 
Palma de Mallorca , Spain 

Th ere comes a lime in life when reading that 10-poinl type 
becomes difficult. J myself have reached !his golden age , 
and I' ve cranked up rhe 1ex1 size 10 12 or 14 poinls in 
Word f or Windows. Th e domain of word processing pro­
grams with adjusrab/e poinr sizes .for screen te.rl is pretty 
much dominared by Windows-based programs, bUI DOS 
programs are available. 

Two DOS-based, WYSIWYG word processing packages 
I recommend are Signa/ure (available .for $495 .fi·om 
Xyquest , 44 Manning Rd., Billerica. MA 01 821 , (508 ) 
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67J-0888;fax (508 ) 671 -0858) and Eye Relie.ffor Low 
Vision Users (ava ilable f or $295.fi'0/11 SkiSr~ft Publishing 
Corp., 1644 Massachuse/fs Ave. , Suite 79 , Lexington, MA 
02173 , (800) 662-3622 or (617) 863-1876;fax (617) 
861-0086) . Eye Relie.ffor Low Vision Users is designed 
.for people wilh impaired vision, and ii can increase text 
and menus to very large point sizes, with contrasting 
co/ors. -Stan Wszola 

Ultimate Printer Driver 

I write programs in BASIC, compile them using Quick­
Bas ic, and di stribute them to my fri ends. I wrote the 

programs to support an Epson clot-matrix or compatible 
printer, but recently some people have tried to use my 
programs with laser printers. 

What printer codes do I use for a laser printer and , for 
that matter, fo r other dot-matrix printers? I've been told 
that I should write to the manufacturer of each make of 
printer requesting the printer codes to use in BASIC that 
wi ll make them work . Are there general printer codes that 
make all these printers output condensed or normal ? 
Surely there is a better way than writing to every manu­
faclllrer. 

Robert Gordon 
Grass Valley, CA 

You are.facing 1/ie same problem encounlered by every 
pn4'essiona/ progrnmmer: how 10 make your programs 
comparih/e willi many dift'ere/'I/ peripliern/s . Many pro­
gra111111ing shops don' I wasre time. They jusr !my a 
prinler-dri ver package , such as the Slate Uni versal 
Pri/1/er Driver .fi·om Th e Symmelry Group (P .O. Box 
26 195. Columbus , OH 43226 , (800 ) 346-3938 or (614) 
43 1-2667:.f'ax (6 14 ) 43 1-5734 ). 

The Slate Universal Printer Dri ver sells f (H either $2 99 
(DOS le.rt) or $448 (DOS graphics) and supports over 
750 printers. Th e Stare dri ver , like some 01her packages 
/' vef(JUnd, comes in C and BASIC versions. You could 
wrile a BASIC rouline IO access the code and use it with 
your program. 

Many olher QuickBasic prinler-dri ver libraries are 
available thal support a smaller rnnge of/Hinters (e.g .. 
Laser.Jet primers and compatibles). Catalogs /isling these 
packages and 01her progrnmming ulilities are available 
.fi"om The Programmer's Shop (90 Industrial Park Rd.. 
Hingham , MA 02043 , (800 ) 421-8006; j'ax (61 7) 749­
20 18) and Progammer' s Paradise ( 11 63 Shrewsbury 
Ave., Shrewsbury, NJ 07702 , (800) 445-7899 or (908) 
389-8950;.f'ax (908) 389-922 7). 

01her options !hat are available to you include switch­
ing to Microsofi ' s Visual Basic.for Windows and felting 
Windows handle printer problems or stripping out !he 
Epson-specific CHR$ code and using standard PRINT 
starements.-Stan Wszola • 

The BYTE Lab welcomes your q11 es1ions. Address correspondence 
10 Ask BYTE , B l'TE, One Phoenix Mi ll Lane, Pe1erhoro11gh . NH 
03458. You can also send BIX mail clo "edi1ors." 

We read every /el/er , hu1 due 10 Th e vo/11111e of mail received, we 
ca11no1 g11arantee a response. We edi1 al/ /euersfor clarity and 
brc1•i1y. 
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Invar Shadow Mask, you can display color intensive images that are razor sharp and 20% brighter 
than conventional monitors • Its flat, square screen offers a consistent overa ll , eclge-to-eclge image 
with reduced clistonion at the corners • Higher refresh rates permit a flicker-free picture, and micro­
processor controls allow 28 preset modes while adhering to strict Swedish i'v!PR II low radiation stan­
dards • Your eyes will appreciate 36% more viewing area than 16" displays along with a non-glare 
screen and 1280 x 1021l resolution • And all this at a sensible price • So, if image quality at .28 dot 
pitch and 761-!z refresh rate meets your standards, stop looking and stan dialing (800) 843-6784 • 
Ask about our award winning 20000 15" flat, square screen, too. 
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For a tree catalog call: 800-553-11 70 

International: Australia/lnterworld Electronics 03-563-7066, Canada (Western)/lnterworld VCR 
604-984-4171 (Toronto office 416-513-7027) , England/Diamond Point International 634-722­
390 , Finland/Lab Hitech OY 358-0-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter 
Electronic Systems 06181 175041 , lsrael/RCM Ltd . 972-03-5447885, ltaly/N.C.S. Computer 
Italia 0331 1770-016, Netherlands/ACAL Aurie ma 040-816565, Korea/Sam Boo Enterprise Co. 
82-2-538-4001, Spain SANTA Barbara SA 34-3-203-9916, Singapore Bliss Services Pte Ltd 
(65) 338- 1300. IBM PC-XT, AT, PS/2 and MicroChannel are registered trademarks of IBM Corp. 
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~ BUATECH 
662 Wolf Ledges Parkway 

Akron, Ohio 44311 U.S.A. 


216-434-3154 
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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 



The t:ostof486Poweris Falling fast. 

AND LODESTAR'S VALUE KEEPS GOING UP: 


CONSIDER THESE 
EISA FEATURES: We've 
carefully designed a 32-bit 
processing solution that breaks 
through the ISA bottleneck 
while maintaining downward 

compatibility with a 16-bit Bus 
for a peak data transfer rate of 

33 MB/ sec. Six , true, fully blown 
EISA Bus Mastering slots plus 
two EISA slave slots so you 
can be assured your EISA 

mastering add-on cards 
will work for you (typical 

8 slave slots won't). 

LODESTAR's bus mastering, intelligent 

expansion cards with their own l/O 

processors operating in parallel with the 
main CPU, frees up your load on the CPU. 
Bus throughput is improved by imple­

menting direct memory access CDMA) 
and bus masters. 

Its speedy performance capability 
provides you with an ideal solution for a 
wide range of demanding applications. 
like CAD/ CAM/ CAE. formidable 
database management, image process­
ing, artificial intelligence, desktop 
publishing and in the environments of 
network and multiuser systems. 

•4MB fast RAM expandable to 32MB 

•85MB 15ms IDE hard drive w / cache 

• I : I interleave 2H/ 2F IDE controller 

•1.2MB 5.25" & 1.44MB 3.5" lloppy 
drives 

• 16-bit 1024x768 SVGA card 
w/ IMBRAM 

• 14" l024x768 0.28mm dot pitch 
SVGA color monitor 

•2 serial. 1parallel & 1 game port 

•MS DOS 5.0 &MS Windows 3.1 

•Enhanced JO I -key keyboard 

•High resolution serial mouse 

•Mini-vertical case 

486-SX/ 25 $1389 

486 ISA Dataquest 
486/33 

•64K ultrafast write-back cache SRAM 

•4MB last RAM expandable to 32MB 

• I30MB 15ms IDE hard drive 
w/ 64K cache 

•Teac 1.2MB 5.25" & I .44MB 3.5" lloppy 
drives 

•16-bit 1024x768 SVGA card 
w/ IMBRAM 

• 14' SVGA 1024 non-interlaced 0.28mm 
dot pitch color monitor. VESA 72Hz 
flicker-free display 

•2 serial. 1 parallel & 1game port 

•MS DOS 5.0 & MS Windows 3.1 

•Enhanced 101-key keyboard 

•High resclution serial mouse 

•Desktop case 

Some ofour most astute custame/S 
are buying today, upgrading tomo1TOW. 

To maximize the useful life of their systems. our customers depend on 
us. No need for them to unplug cm obsolete system. They're using the 
power they need today cmd, with their LODESTAR StarFlex Series, they'll 
be upgrading simply, p::linlessly. LODESTAR's unique StarFlex CPU 
sockets are built right into the system. Upgradable all the way from 

386DX to 486SX or 486DX, at cmy clock speed. 

They keep coming to us because most other "upgradable" systems 
require purchase of a special CPU module board. This causes some 
performcmce loss due to speed adjustment. And they couldn't rely on 
those vendors being there when they needed to upgrade. Nor could they 
rely on sky-rocketing prices. So they've been calling LODESTAR. 

486LB WINstation 
486-DX/33 

•2 32·bit Local Bus expansion slots 
lor 32-bit power expandability 

•64K ultrafast write-l:x:Ick cache SRAM 
•Built-in 487 math cop1ocessor & 8K 
cache in the CPU 

•4MB last RAM expandable to 32MB 
• 130MB 151n> IDE drive w /64K cache 
•High throughput Super IDE Caching 
Controller. Reduces average disk seek 
time to 0.2ms 

•Teac I .2MB 5.25' & t .44MB 3.5"drives 
•32-bit Local Bus S3 Graphics Engine 
w/ lMB VRAM. Up to 1280xl024 
resolution & 32.768 colors 

•14" !024x768 non-interlaced 
0.28mm dot pitch SVGA monitor. 
VESA 72Hz llicker-free display 

•2 serial. 1 parallel & I game port 
•MS DOS 5.0. Windows 3.1 & mouse 
•Enhanced 101-key keyboard 
•Mid-vertical case 

486·DX2/ 50 $2219 
486-DX/ 50 $2319 

486-DX2/ 66 $CALL 

486 EISA CADstation 
486-DX/33 

•256K utralast write·back cache 
SRAM. Provides better hit-rate. 

•Built-in 487 math coprocessor & BK 
cache in CPU 

•8MB last RAM 
•213MB 13ms IDE drive w /64K cache 
•High throughput Super IDE Caching 
Controller. Reduces average disk seek 
tune to 0.2ms 

•Teac 1.2MB 5.25' & l.44MB 3.5"drives 
•32-bit SVGA card w/ lMB RAM. Up to 

1280x1024 resolution & 65.674 colors 
• 17" Award Winning Viewsonic 7 SVGA 

monitor. llat screen up to 1280 x 1024 
resolution & 76Hz ultra high refresh rate 

•2 serial. 1 parallel & 1 game port 
•MS DOS 5.0. Windows 3. I & mouse 
•Enhanced 101-key keyboard 
•Desktop or mid-vertical case 

486-DX2/ 50 $3469 
486-DX/ 50 $3579 

486-DX2/ 66 $CALL 

NowOurCustomers 
Are Getting It Al/­

Value, Features 
andPrice. 



How thousands ofourcustomers are 


BUYING DIRECT 

When they buy from us, they're 
buying directly from the factory . 
So they get more value with each 
purchase, and are always assured 
their system is backed directly by the 
people who assembled it. 

386-SX Workstation 
386-SX/ 25 

•2MB RAM expandable to 32MB 

•85MB IDE hard drive w /cache 

• I : I interleave 2H/ 2F IDE controller 

• l.2MB 5.25" & l.44MB 3.5" floppy 
drives 

• 16-bit l024x768 SVGA card 
w/ lMBRAM 

• 14" 1024x768 0.28mm dot pitch 
SVGA color monitor 

•2serial, I parallel & I game port 

•MS OOS 5.0 & MS Windows 3.1 

•Enhanced 101-key keyboard 

•High resolution serial mouse 

•Mini-vertical case 

386-SX/ 33 $1139 

YourAssurance of 
Complete Satisfaction 

OUR RISH-FREEGUARANTEE 

386-DX Workstation 
386-DX/ 25 

•4MB RAM expandable to 32MB 

•130MB 15ms IDE hard drive 
w/ 64K cache 

• l : I interleave 2H/2F IDE controller 

• l.2MB 5.25" & l.44MB 3.5" floppy 
drives 

•16-bit 1024x768 SVGA card 
w/ IMB RAM 

• 14" 1024x768 noi1-interlaced 
0.28mm dot pitch SVGA monitor 

•2 serial. I parallel & 1 game r..ort 

•MS OOS 5.0 & MS Windows 3.1 

•Enhanced 101-key keyboard 

•High resolution serial mouse 

•Desktop or mini-vertical case 

386-DX/ 33 $1399 
386-DX/ 40 $1439 

THESE PRICES 
GUARANTEED 

THROUGH 
JAN.31, 1993 

•CPU upgradable to 386DX. 486SX. 
486DX. 486DX2. Up to 66MHz 

•64K ultrafast write-back cache SRAM 
expandable to 256K 

•4MB last RAM expandable to 32MB 
•130MB 15msIDE drive w/ 64K cache 
• 1.2MB 5.25" & 1.44MB 3.5' drives 
• IMB SVGA non-interlaced color card 
• 14" 1024x768 non-interlaced 

0.28mm dot pitch SVGA monitor. 
VESA 72Hz flicker-free display 

•2 serial. I parallel & 1 game r..ort 
•MSOOS 5.0. Windows 3. I & mouse 
•Enhanced JOI-key keyboard 
•Desktop or mini-vertical case 

386-DX/ 33 $1489 
386-DX/ 40 $1519 
486-DX/ 33 $1739 
486­DX2/ 50 $1939 
486-DX/ 50 $2049 

486-DX 2/ 66 $CALL 

Look for your comprehensive, written guarcmtee 

when you take delivery of cmy LODESTAR system. This 

industry-acclaimed. FIVE WAY Personal Warrcmty proves our 

willingness to stcmd behind everything you buy from LODESTAR. 

CALL FOR YOUR FREECOPY; we'll fax or mail it immediately. Use the 

question the others before ordering. 

All spocilications sub;ect to chcmge \"11hout notice. 2·Yem POI ts Wancmty applies to advertlSed 1.00eS!cn systems only 
Money Back Gumantee dces not mclude shippmg & handling. and all returns must te shipped pre-JXI!.d & in reasonable 
condition. Please coll to confirm oil wananty detatls. Photog'TOphy IS tor illu.5UatJon only. No surchcnge on VISA, MasteiCard 

GOVERNMENT. SCHOOL AND CORPORATE 
ORDERS WELCOME. TO RECEM YOUR FREE COPY & Discover. Purcha.5e orde1s are ao:epted on approved credit. Calilomia orders add 8.25% sales tax. All product names. 
OF OUR PRODUCT CATALOG. JUST CALL. tmdemarks cmd registered tzademarks are the property o! their respective comµ:mies. © I992 Lodestar Computer Corp. 
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Rack Mount Computers - Motherboard or Passive Backplane 

Use external monitor 
Up to 6 drives 

~( L~I i . ~ 

8.75 11 high 

Mono or color monitor 
Up to 5 drives 

8.75 11 high 

Rack Mount Monitors 

10 11 mono or co lor 
monitor 

C '-!]:
I 
I 
­

8.75 11 high 

1411 mono or co lor 
monitor 

12.25 11 high 

Rack Mount Keyboards 

Drawer mounted 
keyboard 

'. '<~ . ';-;-;;.:r./7//r/I/fJ/ '1 ')-·······<.u;, '/,
c....,,.. . 

1.75 11 high 

Rack Mount Printer 


Dot matri x printer with 
industrial rating 

12.25 11 high 

Drawer for desk top 
keyboards 

3.5 11 high 

1411 co lor monitor 
Up to 3 drives 

-- >];.. -~ "'•"'f!'l;~' 

I ­--.--w ... -. == / 

12.25 11 high 

Enclosure for most 
desk top monitors 

I: I 
--!......_____.__ " L'I 

14.0 11 high ·­

Vertica l-mount, sea led 
membrane keyboard 

5.25 11 high 

Call for our other Rack Mount computer 
and 11 enclosure only 11 product offerings. 

RECCRTEC:J INC:. 

1290 Lawrence Stat ion Road, Su nn yva le CA 94089 
Tel. [408] 734-1 290 Fax: [408] 734-2 140 

1-800-729-7654 
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Industry Standard Hardware 
Complete Network has Intel® EtherExpress 16™ 
LAN Adapters for your network connections. 
Instal lationis easy because the cards are totally 
software configurable and automatically adjust 
for 8or16 BIT card slots. These Plug 'N' Forget™ 
cards from Intel set the standards for Ethernet 

LAN adapters. 

High Performance Software 
Complete Network features the WEB'" 3.0 Net­
work Operating System,winner of the LAN Times 
1992 Best of Times award. WEB 3.0 is afast and 
flexible system which is simpleto learn and easy 
to use. It supports DOS and Windows™and is 
Novell",compatible. WEB 3.0 pro­
vides the first peer-to-peer net­
work to equal or exceed the perfor­
mance of most dedicated server 
based systems. 

~®LICENSED 
l:J!lJ TECHNOLOGY 

Everything Else You Need 
Complete Network has everything else you need 
to set up your network:cable, connectors, termi­
nators, and even a cable stripping tool. 

Complete Networl<. is a 11 aoomark ot Buttalo ProdllCIS. Inc Buttalo is a rcg;s1ered trademark o1 t.IELCO, 
Inc WEB IS a regiStere{l !radema!'. 01 WE BCORP l':EBCORP •S 3 11acema1k Of l'IEBCORP INTEL IS a 
reg· ste1eo tracema~.; ol lllTEL Ccrp ()','lei t)(i!.:\CS aria p1od~ nam~ are l!J<!em~rlls or 1eg1s1ert'd 
llall!!m.ir\s cl 1he1r respectrie o-..-ners 

,.. BUFFALO q COMPLETE 

~ 

~---- 1 


Toll-Free 

Complete Technical Support 


Buffalo provides technical support for all the 
hardware and software of your Complete Net­
work. You only need to make one contact for 
support for any part of your network system. 

Easy Installation 
An easy installation guide helps you quickly and 
easi ly set up your Complete Network 

Just the Nodes You Need 
With the Complete Network youcan start with any 
number of nodes and add any number of nodes 
to your network at any time. Combine any of these 
packages, up to 255 nodes, to fit your needs. 
CN-2 2 Node Package $495.00 
CN-5 5 Node Package $1,275.00 
CN-1 O 10 Node Package $2,475.00 
CN-15 15 Node Package $3,675.00 
CN-30 30 Node Package $6,450.00 
CN-A Add-A-Node Package $285.00 

45 Day Money-Back Guarantee 

US and Canada Toll-Free 

1-800- 345-2356 

FAX (503) 585-4505 


Buffalo Products, Inc. 

2805 19th St. SE, Salem, OR 97302-1520 


Response Code: 13CN3 


France· 01-4827-6736: Germany · 08152-7912-(0)-50. 
02241 -66071 ; Italy -02-261 ·0051 :Belgium -016-400416; 
Denmark 42-95-3888, 38 -89·0909 ; 
Finland -0-351 ·5055, 0-803-6033; Netherlands · 
073-440700;Norway -2-214-050; Hong Kong -861 -2112; 
Korea - 02 -783-5344 ; Israel - 3-560-3837 : 

International -81 ·45-681-5401 
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TWO COMPUTERS 

CAN SHARE ONE 


BACKPACK. 


With Backpack, several 
computers can share a 
single tape drive. Backpack 
connects quickly and easily 
to the parallel printer port 
of any PC compatible 
or portable - without 
interface cards or 
tools! The Back­
pack tape drive 
is also easy to 
transport, making 
it ideal for trans­

ferring data from one 
computer to another. QIC 
40 (40/llOMB) and QIC 80 
(80/250) tape, diskette and 
hard drive models are 

available. So share 
and share alike! Call 
today for more 
information. 

Mic:ro5olution5 
Computer Products 

132 W. Lincoln Hwy., DeKalb, IL 60115 815-756-3411 Fax 815-756-2928 
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CONTROL UP TO 96 PC 

FILE SERVERS WITH 1 KEYBOARD 


AND MONITOR USING... 


COMMANDER 

by cybe>< 

- . 

• Select via Keyboard 

• Dual access up to 250 feet 

away <optional> 


• No external power 
• Mix PC, PC/XT, PC/ AT 


and PS/2 

• "Autoeoot™" Feature 


boots attached 

computers without 

operator intervention 


• Shows PC power status 

• PS I 2 Mouse support 
available 

• Each unit accommodates 
from 2 to 8 PCs 

• Up to 12 units can 
be cascaded 

• Mounting kit available 
for 19" and 24" rack 
installation 

Dealer Program Available 

Cybex corporation 
2800-H Bob Wallace Ave. 

Huntsville, Alabama 35805 
PC, PC/ XT, PC / AT and PS / 2 are t rademark s Of<205) 534-0011 Internationa l Bus iness Machines co rp . ------------ Fax <205> 534-0010 _____________. 
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T ne goas m ust be on 

ARES srde . .. Runnlng tne 

ARES was a p l easure .. 

·Rebecca Ronan 

~Jftillt.JW 

.. t oeARE •400 rrers
5386

one or cne best c o m ­

binations ot price . power 

ancJ support o n the market 

toaay. 

·S. J. vaugnan Nichols 

A RES ' 486 PC reature s 

seve ral unexpected and 

pleasa nt su r prises. makl ng 

I t o ne of rh e strongest 

contende r s !or your 

attention. 

-Braa Thompson 

~~· 

.. A RES ha s pu t together 

a good compu te r . perhaps 

the best ·o! the Jot . 

-S teve G11111ana 

~1#) 

A dd up all t th el llttle 

extras. and A RES ' 386 - 40 

becomes one w hopping 

good dea l .. .ARES IS 

ge t ting a reputation ror 

met1cu1ous detail ... 

A s ~o on as yo u open the 

ARES box . you ' ll be 
lmpressedbytheca r ea nd 

rnorougnness with which 
A RES ha s package d tnls 

machi ne . 

-Steve Sagman 

~~ 

f ·ve Gat eway ' s 

version o r t h e 386SX . .. am 

1 glad t llnally chose ARES . 

·RICK Slemmer 

Grumman A erospace 

llrm ly be tel ve that you 

ca n't find a Detter company 

than ARES and yo u can 

co mpare them on all 

rr o nts . service . Parts. 

Ouallcy. Teen Support. ana 

tne rr 1ena 11 c st damned 

people you ' ll ever talk to. 

-.Joseph Ronalnl 

Ne w M ilford. 
Connecticut 

am one who Is known In 

various place s as a hard 

man t o oea1 with because 

de mano excellence In 

val u e and service as a 
p rlnc l pal 01 business . 

rino nowever tnat 1 don ·t 

neeo to demand tt w it h 

you r company . J t IS given 

as a matter 0 1 co urse . 

·Rona/a o . Koski 

Aar/an. Mlcn1gan 

M 1CDO OEVtLOPM[N 1 I NC 

290 BYTE 

any will follow a familiar path. others feel compelled to set their own distinct course . 

hose who choose ARES place themsel ve s firmly In the second category . he n ew ARES 

VL-Bus motherboard represents a new beginning In PC perf ormance by Incorporating the 

compatibility of the VESA (Video Electron ics Standards Association) L oca l Bus along with 

the unprecedented power of the Int el 80486 line of processors . ur steadfast goal Is to 

make you an ARES customer for li fe by of fering you guarantees and support policies that our 

competitors dare not match . RES takes the time to d o things rlght ... recognlzed through ­

out the Industry for ou r many design accomp li shme nt s, such as : 
!--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

72 hou r ourn In . 1011owed oy a 
S IC M 4S lng11: In Line Co\ t nt: M Q(IUlt'J 


ll(''AI 2 68M EI llOOO ~ l er~ 5UPOOrl 5 r o ur •UE OllYICe\ 


Uullt ·! n llOO P Y<lls " con1r a11er ~uuoon~ Tw o OUlll·U\ l2U•I LOCUI DuSIDI: .u 1a111 
I 11 c uno111Q1 41!11"'' 1 11~1 J iil c ~ cne uo • rigor o us 4 - nour 100 - polnt Quallty 

SuP · 

\lf~Ull~ I ll :1561( II~ ... nu U, 11, 

cert t llcatlon test. documen te d Dy a 

l w O s 11r l a! iltHI Ol\ 11 pa1 J ll e! 1n 1eur.Jl"'' ! Il l.I ll UI OS It\ · personali z ed 4 · 5 page printed re port 
11 o r1on - ooa•o Heao 0 1 Ill~ l !IOU ~ H V S !ilr't · 

ci ara OrHt slgnea Dy a Sk ll lea ARES Tec h nician . 
Tw o l2Elll V E Sl\l l St. \ !OU 

li <' <'tl 11m11 c 1oc 11 1c;1111no.ir 
w11n on UQ .U O U~ttery 

SIA 1(10 11 r s .. SI Q! iio 
RES unpacks and tests ALL "plug · 

':tuPPOft S Duiio• l.1.llSl er+ no101 a nd -play · components t lkC keyboards and 
~ull y u~e 1 1Hu (lr.1mm,llH ll0 0 .JIO i ll\ a l CllHld H Ul!'teCon · 
OSC tl!~ ttJ• Oll OW S CPU uo • 
ura oe~ w l tl tU U't r e u 1,1c1 n y monit o r s . o o tn er co mpany docs that I 
Ille CIOC ll cry~ tll l 


U S<" uooralle •oc1<e1w11 tac· 

c eo1.11ny 4&tlSXo r OX Cl' U 

soon 1o t111,, ze ro1ns erll ot1 


I I systems are c u stom - packed Inll e·orogra m m•oct fL A S'"l 
U IOS Of Ol llC I Vl">U • l n¥eSI • 
m 1: t11 oy ~ 1 1 o w 1nu r ut u r e st urd y car t ons surrou n ded Dy 360 · 
UI OScn.1noc, 1on1:!nsu11 110 
¥l allO ll oyuh11r uuv co mna tlDI<' w1rn DO S. degree solld r oa m packing . n Js 

w1ne1 o w s . UNIX / XENI X O S I 
2 , N 0 ¥('11 at1CI W l fl 00 W S NT 

p r otects yo ur u nit from even the 

m ost brutal pounding during sh i pment.1woves 11 l 2D ll L OC I! BUH ISA SIOh 
oorts l no us o v &111 n oaro 12011 LOC OI J n us Fou l 326•1 S IMM SOC l<lll S 11 110 ... 6 4MIJ OI Unnrc.1 .. 11 0 111 m o: 1a 1 SIMM soc ., 111~ lnc• e a s('s 

ClfCIS f OI V I OllO. MO. Elft<'fnCll e •c Ull 10 llt\M s uppo n o n -oo ara OOMCI S llleU\f) •::t.: t an cy 

10 ti m e s ru t e • tn • n E I S A I 
 RES cabi n e ts arc 1 . Sm m steel : 

ttl l cker tnan anyone c1se · s . h is. a long 

RES 250 - watt powe r supp ly Is s ta naard I n desktop as we 11 as t o wer sys t ems . 
with an FCC · app r ovca rcllectlvc ri nrsn. 

RES t e c hn ic i ans neat ly r oJd and s11 1co ne a 11 caotes t o t h eir soc k ets . r educes lnte rr crencc to a minimum . 


ano ora1a a11 wires. tie them and se al them o nt o their r asteners . o ARES 

RE S seals a11 component screws 

syst ems nave Detter case a1rr1 o w . Increa s ing co m ponent 11 re oy k eeping 
In Place Tor max imum security . 


t hem cooler - often Jus t 2·3 oeg rc es above ambient r oom tempe ratu r e! 


Innovative Motherboards , Award Winning Video Cards. Superior Hard Drives ... 

Uniquely Combined To Carry on The ARES TrademarK Of Excellence . 

It's The Of ARES 
ARES New Quantum Hard Drive : More Speed

Mo re Space . same Price . compare .. 
W ith greatness of heart comes strength of body . A nd our 


strength lies In the multitude of ARES systems owners who 


express their enthus i as m and appreciation to us every day In 


customer satisfaction letters. follow-up calls. and on PRODIGY . 


~ 

A personal compute r compa n y s hould d o many th ings ... I t shou ld Insp i re confidence and a sense of 

freedom . I t should have a repu tat ion that earns respect. I t sho ul d. from day one. provide exactly 

what you need - both hardware and applications solutio ns . A nd do so without cost l y "free· software 

that you· 11 ne ver use.. I t shou l d offe r a boundless horizon with the flexibility to grow and expand In 

limitless directions. T HIS is ARES! I f you· re looking for everything a personal computer should be. 

there Is o n ly one choice . ... AND ARES WAS THE CHOICE OF: 

• D u nn 8: Brads treet • Honeywell • U .S . Ai r Force 

• Zl rl · Davls Publishing • Evereaay Battery • U . S . Navy 

• J .D . Po we r • U . S. D .A . • TWA 

• U . S . Dept. or De f e nse • NASA • P . P . G . 

Come Experience The Exhilaration Of Excellence . 

IB ~ 
~ 

WINMARK 
OOS3281T OIRECT 

WARRANTY 
COLORS 

Join The Growing Family Of Satisfied Customers ... 

It's The BODY Of ARES 
23660 Research Drive, Farmington Hills, MI 48335 

Local (313) 473--0808, FAX (313) 473-4450 

• JANUARY 1993 

I 
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T he soul of an ARES Is found in the people t h at stand behind 

I t . Our sta n dards a r e the same as yours: qual i ty f i rst . O ur 

technology may be envied and emulated t hroughout the Indus­

try. but our people. proud and dedicated. are our greatest asset. 

~ 

O ur objective Is customer satisfaction . W e beg i n with the h ig hest 

quality product. and couple It with unparalleled service. W e build 

a reliable product with dependable and respon sive people to back It up. F rom the 

onse t of des ign to the final pr ocess of packaging a nd de live r y. qua lity Is para m o un t. 

C A i i 
COMPARE.. .·r-o.,_, ~....... ... 
 A. RES w as t h e rl rst t o o ne r a t w o -year w a r r ant y T n c fi r st with a 6 0 -aay n o Questio ns as l\ca 

return po 11cy . T ne fir s t witn ID E. Q ua n tum . ano D iam on d S p e eo s tar . A mong th e fir s t to pr o vide- t-­

24 hour per aay , 7 cay - a -week tc c hnl c ;i l s upport ano t o a pply n o s urcharge on credi t card purchases . 

A R E S wa s th e l lr s t · and virtuall y t n e only · firm that d o e s n o t c harge until s h ip ment A no n o w 

~.';':~; ~~::·~~~·.;-r;.•-,• -~+-=--+- ­,<,... -. - 1--.-­

~:~:c-;C'~:°":.~C':•"-';;.c·:c: " "~~"·~---t-~-+---!·- -
A RES I s t n e 11r s t t o o iler a ru 11y upg r aoea o l e m ot nero o a ro suppo rt i n g 611 MB o r RAM an o ng ht n ln g 

~£:.~
' •"f ll.••·· a.we s~· ·"' • 

l ast 3 2 Dlt Loc al Bus a r c h l t e r: t ure T ne v e r y tlrs t. A sk o ur c o mo e t l to r s 1r tn ey c a n mat c h ARES ! 

A rrce Fl xu p O l s K e n a bl es you t o r es t o r e los t Ill es A Tw o-ye ar war ra nt y o n a ll co mp o n e nt s a no l! fetlm c 

ano connect t o AR E S ' DullCt l n o o aro s ystem via y o ur warr.1nty on labor . 

m o o e m t o do wn 1o ao I rec so ftwar e . T he d is k a 1so 
/\ 60 · o a y no qu es t i o n s as k ed re tur n p o11 cy · w l tn n o 

tac l l lta t es you r m o d e m lin k to O A Plus Remote 
r e s t o c k i ng re c 

D i ag n osti c s. a syst em w h i ch l ets ARES t e cnnlc l a n s ~ 
A RES t e c h n 1ca 1 s uoo o rt 11nes ope n 2-1 no u rs per cay . s u ppo rt you re mo t ely w l tn o t ag nos t lc a n o re p a i r s e rvic e s . 

oa y s · a · we e k S h oulCI yo u nee a our C)lpert h el p yo u r ~ 
A RE S o per a t es a 24 H o ur . 7 oay · a · wccK 88S sy s tem 

~alt will u s ually o c mea s ured In minute s . not oay s. 
ror y o ur s har e ware and support n e ed s . ~ 

A T w o · ye a r warr a nt y on co m pon ent s r rom A RES · a no rr o m 

A t w o · y e ar o n · s lt e TR W~l cc < 1 ye a r free> I nc l u d e s ~ n e c o m pone n t ma n u f ac t u r e r s . Q u a11ty tnr o u g n a no th roug h ' 
l·li ·IBl{!·f·!•t;Ma i r e xpr e ss p arts re p l a ce m en t s v i a Feo e r a l E)lp rc ss 

ARES 486-25SX ARES 486-33DXA RES 4 86-33EISA 
Inte l 80486 · 25SX Processor I ntel 80486 · 33DX ProcessorIntel 80486 · 33DX P r ocessor 

4M8 RAM expandable to 64M8 on oo.iroI n tel 80487 Math Co · proccssor Intel 80487 Math Co-processor 

256K ExtcrnuJ Cache Qua ntu m I 27MB t O E Hard D ri ve · 64 Reao AND 64K External Read AND write cucne 

Write cache8MB RAM expanoao 1e to 64MB 4MB RAM expanoao1e to 64MB o n b o aro 

Quantum 2 4 0 M B SCS I Ha r o Dr iv e Teac 1 .44 ano 1. 2 MB F lo ppy Drive s Quantum 170 MB IDE Haro D r i ve o r M a)l t o r 213MB 

SCSI Haro Drive Controller Viewson i c 6 e SV GA Non · lnteria ce d Monit o r w / ID E Ha ro D ri v e 

T eac 1 .44 ano 1 . 2 MB F l oppy D r ives . 28 Dot P ltcn Tea c I , 4 •l and 1 . 2 MB F l o p p y D r i ves 

Viewsonic 6e SVGA Non-Interlaced Monitor Diamond SpeccStar 24X Graphic s A c c e lerator Viewsonic Ge S VGA Non · lnter l a c eo Monitor wt 

w/ . 28 Dot Pitc h VICCO Card .2BDot Pitch 

Dlamono Speeostar 24X Gra ph ics Ac· Your choice at ARES Ptat1num Serles Kcybou r ds Dlam o no s oeedstar 24X Graphic s Accelerator 

ce1erato r Video Caro 2 ser1a1 and l Parallel port VICCO Card 

Your choice or ARES Platinum ser t es DOS 5 .0 , Windows 3 . 1 pre -I n s talled Your cno 1c e 01 ARES Platinum ser i es Keyooards 

K e yo o ara s w / oocumentatl o n 2 s e r i al and 1 Para ll el port 

2 ser i al ano 1 Par a 11e 1 port ARES F1XUP D IS !< DO S 5 .0 , Windows 3 . 1 p re ·t n s ta 11eo 

DOS 5 .0 . W l noows 3 . 1 pre · lnstal!ea Authentic M i crosoft Mouse wto o c u mentatl o n 

w/aocumentat t on ARES F lxUp Program v . 3 0 

ARES F!xUp Proi;;iram v . 3.0 Authentic Mlcroso!t Mouse 

A uthen ti c Mlcrosolt Mouse 

$2 ,329 °0 
$1 ,749 °0 

$2,995 °0 
~ 

~ ~ Same configurati o n 1or .. . 

A same configuration as above . 
I 'I' $2,449 °0 $2,549 °0 

Same configu r ation a s <ibove .$3 ,249 °0 

$1,475 °0 

S ame c o n fi gura tio n as aoo ve . 

Quality Product . 
$2 ,695 00 

Quallty Software , 

Quallty Peopl e It's The S 0 LJ L Of A RES . 
ARES : HEART . BODY and SOUL ... Can The competition M e asure Up ?? 

P r o oiems ? F orget lt . 

T he ARES 386 M l n l 

T o wer gave retent l es s 

quali t y perrormance . 

- Reoecca Rohan 

~J@ij' 
~ 

ca ll ed 11 d i fferent 

c o mpanies to research m y 

purcnase .T ne ARES sa1e s 

rep . wa s Dy tar the mo s t 

k.n o w1eogeable ano cour · 

tcous . H e got my oroer 

· Douglas A . Glf/o rc1 

U . S . Embassy. Madrla 

~ 
A R E S sol o me the l l rst 

t tme o n system qua l lty ano 

performance : Out m o re 

1mpo rtantly. 1 was solo the 

second tirrie o n customer 

support 

·jOtln M . Mess i neo 

Tamoa F lo r i da 

pu r cnased an AR ES 

becau s e they are tru l y a 
people company . Th ey 

mace me !eel that 1 was 

th e most Important 

c us t o mer to them . 

·Car o l Green 

New Yori< , N e w Yo n< 

~ 
I n s h o rt . ARES Just reekeo 

of Qua11ty thro u g n out. rrom 

the sales rep. t o the follow 

u p letters. to the system 

1t s e 11 and the documen· 

tali o n . I am very plea s ed 

W i th ARES . 

·Pro!. j f m waae 

G e rmantown. Penn sy1van f11 

~ 
The 48 6·33 sonic ls an 

outstanding Duy • ano 

more s o oecause 0 1 the 

company that s tanos 

b e n l n d It. 

·Russ LOCl<WOO d 

~ 
4'M:­

y ou can return t h e unit 

within 60 oays If you are 

s til l n o t satrstleCI . but w i th 

service th i s good . 1t·s n o t 

ll l<e l y that you w lll need 

t o oo th i s . 

· WI/flam Bettlflf 

~ 
A R E S nas assemb leo an 

o rgan i zation to be pr oud 

a l ano equ i pment that 

c ompares most rav o rably 

w l tn any rnat I nave been 

exposed to u nave worked 

with ooth D e ll ano IBM> . 

·S. Marvin F reeman 

Syosset . New Yo ri< 

~ 
Y o ur Package IS a c l ass 

act. I nave 8 computers . 

a no tnls o ne ·s packag i ng , 

sal e s. ano attention to 

oe ta11 are oy tar tne oest 

01 them a11 . 

·Susan Steven s 

Memohls. Tennes s ee 

CALL TODAY... We'll Ship Today.... 800-322-3200 
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--- -- - - --
- -- - -

BRAND NAMES 
comPAa - - - · ­ LOW 
 Prolinea 3/25zs, 84 MB 	 ...................909 


N45SL-120 meg, notebook ... .... .... .... ..1995 
 Prolinea 4/25s, 240 MB ..........1595 

N51 SX-80 meg, notebook .. .... ... ....... ... CALL 
 Prolinea 4/50, 240 MB ......................... ........2275 

ThinkPad 700-120 ............... ................ 2750 
 PRICES 
 DESKPRO 3/251, 120 MB. ...... ....1695

ThinkPad 700C-120 ... ... .... ... ... ..... .. ... .. 4050 
 DESKPRO 4/25 1s, 120 MB ............................1810 

PS/2 9 57-160 meg .. ......... .. .... .... ....... .2370 
 DESKPRO 4/661, 210 MB ...........2675
LEADER 
 DESKPRO 386/33M, 120 MB ........2335 

Manager's Specia I DESKPRO 486/33M, 340 MB .. ......................3520 
' IBM Va/uePoint 486 DX2/66, 212 MB ..... ... 2450 

SINCE 1983 
DESKPRO SOM, 340 MB .............................3995
We export to Europe, Asia DESKPRO 66M, 510 MB . . .................. .......4730 


Portable 486, 210 MB ..............CALL 
~~EVEREX­
Portable 486c (color), 21 OMB ....CALL 

MEGACUBE EISA BUS Contura 386SU25, 120 MB ..........................CALL
IHappy New Year! I486-33 MHz System 
8 meg, 128K Cache, SCSI ..... . ............... CALL LTE Lite/25, 120 MB .......... ........... CALL 


LTE Lite/25c, (color), 120 MB ........ .CALL
Carrier 386sx/25 Mhz Notebook L TE Lite 4/25 ........................... .. ..... CALL
Notebook Memory4 meg, 120 meg Hard Drive, VGA ......... CALL 

Compaq Contura 4/8MB ................. .. ......... ...$215/430 
 SYSTEM PRO/LT 
Toshiba T4400 4/8MB . .. ....$235/460 486/33, 1020 MB ... ... ........ . ....... ...7552


TOSHIBA NOTEBOOKS 486DX2/50, 1020 MB .............. ... .. ..............9350 

Toshiba 1800, 80 meg .... ... ...... ... .CALL 


AST Exec. 4MB .......................... .. ...... .. .. .. .......$290 

•Call for other models - Monitor Extra •Texas InstrumentsTM4000 4MB ... . .... ............$225 


Toshiba 4400c, 120 meg .............CALL 

Toshiba 6400sxc, 120 meg ..........CALL 

Toshiba 3300sl, 80 meg .... .... ...... CALL 
 ~ N 0 V E L L SPECIALSAST 

Power Exec 386SU25, 60 meg .........................2185
Call for pricing on other brand name models Netware 386 V.3.11
Power Exec 386SU25, 120 meg... ......... .. .. 2555 
 Authorized Dealer
Power Exec 386SU25C, 80 meg ...... '. 3195 
Power Exec 386SU25C, 120 meg .3575 5 users................. ..... .... ....... .............695
CD ROM/Multi Media 10 users ..................... .. ................... .. 1395 


NEC CD ROM 36M Gallery .............570 
 Power Premium 4/50 ..........................................2290 
 20 users............ .. .. ....... ... ............ .. ....1895 

NEC CD ROM 74M Gallery .............680 
 Power Premium 4/33 ................................1995 
 100 users............ .... ........ ....................3795 


(HARD DI SK & MONITOR EXTRA) 250 users ........... ............. .... ... ... .........CALL
Sound Blaster Pro ................... .......205 


WE STOCK 	 CITIZEN HITACHI NEC HOUSTON INSTRUMENTS INTEL 
OKIDATA TALLGRASS ALR MICROSOFT PC MOUSETOSHIBA EPSON ARCHIVE WYSE SUMMAGRAPHIC CALCOMP 

• Intel CPU with 4 meg RAM 
• Desktop or tower case 
• 2 serial, 1 parallel, 1 game (joystick) ports 
• 101 AT enhanced keyboard 

Made 
in 

USA 

• 1.2 (5 .25") & 1.44 (3.5") TEAC floppy drives 
• SVGA card w/1 meg & SVGA 0.28mm monitor 
• MS DOS 5.0 (complete w/manuals) 
• MS Windows 3.1 (complete w/manuals) & mouse 

486/50 with 200 meg HD ........ .... ....2150 
486/33 with 120 meg HD .... ....... ..... 1860 
386/40 with 120 meg HD ............... . 1390 
386SX/25 with 40 meg HD .... ....... .... 950 

One year limited warranty 

LAN BOARDS 
8 bit Arc net ......... ... ... 75 
16 bit Arcnet ...........160 
Novell NE 1000 ..... ...160 
Novell NE 2000 .......175 
8 port Active Hub ....325 
Token Ring Ca rd .....399 
Tokenhub 4-port ... .. 355 

Call for other 
LAN Accessories 

PRINTERS 
Panasonic 2180 ............289 
Panaso nic 2624 ...... ...... 390 
OK/DATA ML320............315 
OKIDATA ML390 ....... ... 460 
HP DeskJet 500 & 550 ... 399 
HP DeskJet 550c ...... ...... 699 
HP PaintJet ...... ... 705 
Epson, Citizen ..............CALL 

HARD DISKS 
CONNER 
CP30104 120 meg .... CALL 
CP3204F 220 meg .. .. CALL 
QUANTUM 
Pro Drive 120 meg ...CALL 
Pro Drive 240 meg ...CALL 

MAXTOR, SEAGATE 
MICROPOLIS, MICRONET 
CALL FOR ALL MODELS 

SVGA Monitors 
NEC 3FGX, 14" ..........665 
NEC 4FG , 16" ..... .. ... .. .825 
Vie wsonic 4E, 14"......365 
Viewsonic 8, 17" ... ... 1785 
Aamazing, 14" ... ...... .. 335 

LASER PRINTERS 
HP LaserJet lllSI .........3595 OKI OL 400, 800 ........... CALL 
HP LaserJet lllD ..........CALL OKI OL 840 P. S ........ .....1720 
HP LaserJet IV ............1495 Panasonic 4450 ............1295 
HP LaserJet lllP ...........CALL NEC Model 95 ..............1395 
HP LaserJet llP Plus .... CALL Compaq Pagemarq 20 ...4095 

Corporate Accounts 

Welcome 


Call for Discounts 
on Volume 

And 
Consultant Orders 

Computerlane inc. 

Outside California: 1-800-526-3482 
Inside California: 818-884-8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 
Hours: Monday - Friday 9 -6, Saturday 10-6 

Compaq is a Registered Trademark of Compaq. IBM is a Registrered Trademark of International Business Machines. 

ALL QUOTED 

PRICES REFLECT 


A 5% CASH 

DISCOUNT 


Vi sa, MasterCard 

and 


Ame rican Express 

also accepted 


Prices subject to change 
without notice. 

*Quantities are limited 
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INTRODUCING THE PRINTER 

YOU HAVE BEEN WAITING FOR 


THE 

HEWLETT-PACKARD 

LASERJET 4 
PRINTER 

BETIER RESOLUTION 

FASTER THROUGHPUT 


IMPROVED PAPER HANDLING 

MORE FONTS 


INCREASED FLEXIBILITY 


• True 600 x600 dpi Resolution 
• Improved Resolution Enhancement Technology 
• Microfine Toner Engineered Specifically for 600 dpi Printing 
• 	Standard 250 Sheet Input Paper Tray, Plus Multi-Purpose Tray 

(For 100 Sheets or 10 Envelopes) 
• 250 Sheet Output Tray 
• More Built-in Typefaces: 45 Internal Scalable Typefaces 
• Fast RISC Processor and 1/0 for Faster Printing of Complex Graphics 
• 	"Hot" I/Os Enabling the Printer to Automatically Switch Between All 

Ports, and Send Messages Back to the Host 
• Improved Printer Drivers 
• Built-In TrueType for Optimum Performance in Windows Applications 
• 2MB Standard,Expandable to 34MB 
• Many Options to Allow Improved Flexibility 

SYSTEMS INTEGRATION 

NETWORKING CONNECTIVITY 

CAD/CAM~RISC/UNIX 


SCORING 

TEAMS 

HEWLETT-PACKARD 
& MANCHESTER 

F//~ HEWLETT 
a:~ PACKARD 
Authorized Dealer 

MANCHESTER EQUIPMENT COMPANY, INC. 

"The Computer Supply and Equipment Experts" 

50 MARCUS BLVD.• HAUPPAUGE, NY 11788 • (516) 435-1199 • (212) 629-6677 
New York City : (212) 629-6969 • Boca Raton: (407) 241-7900 • Tampa: (813) 962-8088 • Boston: (617) 455-8300 
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Circle 554 on Inquiry Card. 

® The Professional Software 
Protection for the Macintosh Ma ( HASP

MacHASP is the most advanced 
hardware based software 
protection system for Macintosh 
computers. 
Each MacHASP key contains a 
unique code, recogni zed by the 

protected software . During runtime, the 
protected program checks whether a 
MacHASP key with the appropriate code is 
connected to the computer. If the key's 
code is confirmed, the software can be 
executed. If not, the software will not run. 
The HASP system is based on advanced 
ASIC (Application Specific Integrated 
Circuit) components and sophisticated 
encryption algorithms. State-of-the-art 
engineering ensu res fu ll protection of your 
software with no hassles for your clients. 

THESE ARE SOME OF MacHASP'S 
OUTSTANDING FEATURES: 
• 	 MacHASP keys are totally transparent 

to the operation of the computer and 
any peripheral equipment. 

• 	 The user can create backup 
copies freely and can run 
your software directly from 
a hard-disk or a backup 
diskette (the origina l 
diskette is not required). 

• 	 The protection system is 
easy to incorporate in your softwa re. 
All necessa ry software, examples and 
documentation are proviclecl. 

• 	 MacHASP keys co ntain a memory 
which ca n be read and written on any 
computer. 

IT IS POSSIBLE TO PROTECT 

PROGRAMS WITHOUT THE 

SOURCE CODE 


For further information, please see our 
fu ll-page ad in this issue for the nearest 
HASP distributor. 

~AI?P.IN 
SE C URIT Y- 200 Broadhollow Rd .. Sllite "207, 
Melville. NY 11747. USA 
Tel, 800-223 4277 

516424 5100 
Fax, 516-424 8300 
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Jim Scalise finds FastCAD®'s speed and ease of 
use gives more than an increase in quality pro­
duction time ... "We found other systems diffi­
cult to learn, but FastCAD enabled us to get up 
and running in short order. Architects that need 
the fastest CAD system have to see this to believe 
it. FastCAD really lives up to its name. Without 
Fa.stCAD it would be tough to compete and we 

wouldn't have time for the extensive 
detailed work we consider standard 

on all construction documents. 

~ 

Nickels+ Scalise Architects 



Your Source For Industrial PC Systems 


New Rackmount Computers 

with Built-In Monitors! 


... ~-'--·--- - - -- · · 

Systems w/9" or 10" Built-In Monitor 

3-Front Half Height & 1 Internal Full Height drive bays . 

9" Mono or 10" VGA Built-In Monitor 

Space for 8 full length cards. 

Enclosure alone also available. 


; ; 1 . . ; ! 11f 1i : 1 i i ! 1 t 1r.rlT'!71 

/ .· :.· ·. · · ." <.' \\ I \ I\ \ \ \ \ '\ 
- I> I \ y \\ '. ' \
/ ' 

Systems w/14" Built-In SVGA Monitor 

I-Front Half Height & 2 Internal Full Height drive bays. 

Space for 4 full length cards. 

Enclosure alone also available. 


Complete 286, 386 and 486 systems 

408-732-6091 


Single Board Computers 

• 286,386 & 486 ISA/EISA • Backplane Board Up to 20 slot 

19" Rackmount Enclosures 

• 20 Models • Up to 20 Slots • Up to 8 Drive Bays 

SCSI Expansion Enclosure 

•Up to 4 Full or 8 Half Height Drive • Up to 600W PS 

Monitor Enclosure 

•Enclosure for most 12" or 14" Dest Top Monitor 

Do You Need l\ilore Slots 
EXPANSION 

CHASSISCOMPUTERIn Your Computer ?··! 
AT 

Now you can expand your PC-AT 
system without timing or noise problems 
and without time-consuming system 
reconfigurat.ion with the new ETRC-AT 
active Expansion Kit from APPRO 
Internationsl. 

• Hardware and Software 
No need to add drivers or modify software 

• 	No Address Restrictions 
Put disk drive, video controllers and other 
computer resources into open slots in your 
expansion chassis 

•No Initializing Software 
Just plug in the cards and you're all set to go 

ETRC-AT KIT W/4Fr. CABLE 

8 SLOT BACKPLANE 

EXPANSION CHASSIS W/lOOW PS 


ONLY S490.00 

APPRO International, Inc. 3687 Enochs St., Santa Clara, CA 95051 FAX: 408-732-6095 
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pCl'.'ftltrce5 says ... 
~ Kenosha Computer 

Join the thousands of 
satisfied customers who 

enjoy our combination of 
price, service, and speed 

ofdelivery. 

Center offers some of the Best 

EPSON' 0 
LX 810 ........ .. . $179 LQ860 .... ..... ... $549 KENOSHA 

COMPUTER CENTER 
FX 850 ........... $289 L0870 ........ .... $429 
FX 1050 ...... .. . $359 L01070 .... ... ... $369 
LO 570 .. .... .....$259 
EPL8000 ......$1289 

LQ1170 .. ... ..... $579 
L02550 .......... $849 SALES LINE OUTSIDE WISCONSIN 

Action 3250 .... .. ......................... .... ..... . $199 

1-800-255-2989150 Action Fonts .... .. ....... ..... ....... ...... ... $59 
DFX 5000 - 533 cps, 160 niq .......... .. $1269 Shipping, customer service & technical assistance call 
DFX 8000- 1066 cps, 160 niq ... .. .. ...$2139 414-697-9595 • FAX 414-697-0620Call For Options 

VISA, MASTERCARD, AMERICAN EXPRESS ACCEPTED 

HEWLETT-PACKARD 

Buys in Mail Order! 

OIQDATA: 
ML320/ML321 ..... .. .......... .. .. ,, .. ,.. .....S309/S425 

ML380/ML590 ...... , .. .. ... ... .... .. ... .......S219/S425 

ML591/ML393 .... ... .... .... .............. ....S579/S909 

OL 400 Laser/OL 810 ...... ........ .... .. $589/$1029 

OL 820 Laser/OL 830 .......... .... .. .. $1219/$1279 

Okilaser 400 2MG upgrade .. .... ................ $119 


Panasonic 
Office Automationrn, 

1123/1124i """"""""""" " " "" " " " "'$195/$275 
2180/2123 ''"'"'"'" ' '"'" '"'' ... '"'' ' " '' ..$179/$229 
1624/1654 '' "''"'"'"''"' "'''""'' "'' ... '' .$339 /$519 
2124/2624 '." .' ' .. " '""" ."' .' '.'".''.''" ...$299/$359 
4410/ 4430 .. ' .. " .'"' ". " .. '".' .. " .. ".'"'" .$609/$859 
4450i " """" '"' """""""""' "'" ....... $1059 
2mg. Upgrade for 4420 & 44501 .. ..... .. .....$139 

~Computers 
KCC 386 SX·33 w/1.2 MB floppy, 2 MG RAM, 
40 MG Hard Dri ve, SVGA Card & Monitor, 
DOS 5.0, Windows & Mouse.... .. . ...... $1249 
KCC 386-DX-40 w/64K Cache 1.2 MG floppy, 
4 MG RAM 106 MG Hard Drive, SVGA Card 
and Monitor, DOS 5.0, Windows 3. 1 
and Mouse .............................. .... .... ............. $1499 

KCC 486-DX-33 w/64K Cache, 1.2 MG floppy, 
4 MG RAM, 211 MG Hard Drive, SVGA Card 
and Monitor, DOS 5.0, Windows 3. 1 
and Mouse ..................................$1999 
All KCC systems come with D 30 dny money·back guarantee. 

To ll ·free technical support. One Yoar Lim ited Warranty. 

MEMORY PRODUCTS 

Laserjet IV w/toner ..........$1449 Deskjet 500 .... .... ......... ........ $399 


Laserjet IV M w/toner ... ...... Call Deskjet 500C .......................$739 


Laserjet Ill P w/toner .........$979 Deskjet Portable ........ ...... ..... Call 


Laserjet II P+ w/toner .... .. .. $809 Laserjet Ill si. ..... .... .. .. ....... . $3299 


1 MB Upgrade.......................$69 4 MB Upgrade.. .............. .. ...$159 


2 MB Upgrade.... .. ...... .. .........$99 Options .. .. ..... .. .................... ..Call 


Canon 
BJ 10 EX ........................ ... .. .....$289 BJ 330 ....................... ............... . $559 
360 DPI, 37K Bu ffer, 142 CPS, 6 Wide carriage. Version of BJ 300 
fonts, IBM & Epson Emulation BJC 800 ................................ ..$1799 
BJ 20 .................. ........ ...... .........$369 Color Bubblejet, 360 DPI, 7K Buffer, 
Detachable cutsheet feeder, 188 Epson Em ulation L02550, 600 CPS, 
CPS, 360 DPI Built-in auto cu t sheet feede r 

BJ 300 ............ ............ ...... .... .. ...$339 BJ 200 .. ... ... ... ..... .. ... .. .. ... .. .. ...... . $335 
600 CPS, 30K Buffer, 3 Fonts, Epson 248 CPS, 360 DPI, cut sheet feed, 
IBM Emu lation Epson & IBM Emulation 

HARD DRIVES & TAPES SOFTWARE 
SEAGATE, CONNER & MAXTOR D Base IV ..... ........ ..... .... .. ....... .. .. .. .. $469 

89 MB 3096 .. .... ........ .. .. .. .......... ......5249 Calendar Creator+ ... ... .. .. .. .. .. .. ... .. .. . 555 

120 MB 3144A .......... ........ .. .... ........S279 Lotus 2.2/3 . 1 ...... .................. 5329/$389 

211MB1239A .... .... .. .. .. ....... .. ......... 5469 Microsoft Word for Windows.. .....$299 

245 MB 3283 .................... ...... .... .. ..5499 Microsoft Windows 3. 1 ... ................579 

MAXTOR 200 MB 7213A ............... 5425 Microsoft DOS 5.0 ........................... 569 

MAXTOR 340 MB 340A ................. 5649 PC Tools 7.1 ..................................... 579 

CONNER 120 MB ... ........................ 5279 Quicken for Windows ..................... $49 

CONNER 200 ....... .. .. .. ................ ... ..5459 Stacker .... ... .... .. ,... ,.. ,.. ... ... . , .. ,.... .. ..... 589 


Word Perfect 5. 1 ......., ........ ............ $269 
MICROSOLUTIONS Word Perfect 5. 1 for Windows ..... $269 40 MB or 100 MB ................. 5399/5489 
 Oemm 386 Ver. 6.0 .......................... 565 
Ei<terna l Parallel port hard drive. Perfect for 
Laptops, PS ll's & XT's. 

BATTERY BACKUP & UPS 

• No Surcharge on MasterCard 
or Visa! 

• Kenosha Computer Center is 
now in its 6th year! 

'I> TEXAS INSTRUMENlS 

T.I. Travelmate 3000-WINSX ........... $1749 

T.I. TM 4000 SX-80mg ......... ............ $2199 

T.I. TM 4000 WINSX 25-120 ....... .. .... $2349 

T.I. TM 4000 WINDX 120mg .. .... ...... $2879 

Laser PS17 ... .. ..... .. .......... ... ... .. ... .. .. .. . $1179 


Laser PS 35 ......... .............. .. ..... ......... $1299 

Laser PS35 Turbo ........ ....... ........ ..... . $1499 

Laser 1MB Upgrade ...... .. ...... ............. $129 


2 MB IBM 30-286......... ............................. $99 HARD CARDS AMERICAN 


2 MB IBM 55SX .. ... ..... ........ .. .... ................ $89 250/400 '''''"'"''"'"'"'"'"'"''''$109/$165
Plus Hard card SOXL ................... ...$239 

Plus Hard card 105 MG .. ............... $339 	 450/600 ''"' "' "' '''' " '''' "'''''" ' ..$199 /$259 


900/1200VX .......................... $375/5729 

1 & 4 MB SIMMS ................... .... ...... .. ...... Call 

BOCA RAM AT 2 MB .. ........ ..... ........... ... $179 
 TAPE BACK UP SMART UPS 400 ............................ $309 

4 MB Tl 4000 ........ ........... .. .............. .. .....$22l! 
 Colorado Jumbo 120 ..................... 5199 

COMPAQ LTE 386 4 MB .. ... .. .. ... ....... .. .. .$219 TRIPPLITE
Colorado Jumbo 250 ..................... 5249 

Toshiba, Nee, Zenith, AST, IBM, Compac, Colorado Parallel 120 Portable ..... $339 
 BC 250 ............................................ $105 


BC 400 .. ................ .. ...... .. .... .. ...... ....5159 

Mountain, Maynard, others ......... CALL 


Other Manufacturers & Products .. ........Call Colorado Parallel 250 Portable ..... $399 

BC 500 LAN .......... .......................... 5195 

BC 600 LAN ...... .... .. .... ................ ....5259


LASER PRINTERS MONITORS BC 900 LAN .... .. ................ .............. 5359 

2 MB EPSON ALIL..... ..... ..... .... ...... .. ..... $139 
 Mitsubishi EGA .......... ...... .. ...........5239 

2 & 4 MB H-P 111 .. .... ........ ......... ....... $99/$159 Mitsubishi Diamond Pro 17" .. ....51149 GRAPHICS CARDS 

2 MB OKI 400 ...... ....... .. .... ........... ... ........ $119 Mitsubishi HL 6945 20" ........ .. .... . 51779 ATI VGA Wonder XL 24 1MB ....... 5149 

2 MB OKI 830/840 .. ..................... .. ..........Call NEC Multisync 111 FGX ...................5629 ATI Graphics Ultra 1MB ................ S299 

2 MB PANA 4450i .. ...................... ...... .... $129 
 NEC Multisync IV FGX .................. 5739 ATI Graphics Ultra Pro 1MB ......... 5439 


NEC Multisync VFGX .................. 51259 ATI Graphics Ultra+ 1MB ............. S295
2 MB PANA 4410/4430 .. ......... .. .. .... .. .. ... $129 

NEC SD ......................................... 51549 	 Diamond Speedstar 24X w/1MB .5175
Other Models & Manufacturers .............Call 

NEC 6FG .... .................. ...... .. ...... .. .52275 Diamond Stealth w/1MB ........ .. .. .. S245 

Panasonic 1991 1280x1024.. .... .. .S1559 Orchid Fahrenheit1280 .... .. ..... .. ....$269 


HOUSTON INSTRUMENTS Magitronix VGA 1024 x 768 .... .....$289 Trident SVGA 1 MB .......... .. .. .. .. .. ...... $79 

PLOTTERS & SUMMAGRAPHICS Magitronix VGA 1024 x 768 Nl .....S319 Monochrome Boards ...................... 535 


DIGITIZERS 

Image Maker A&B 11x17 ......$699 

DMP-52 C&D 1 Pen .............. $1979 

DMP-161 A to D 8 Pen ........ . S2749 

DMP/162 A to E 8 Pen......... S3475 

DMP-162R A to E 8 Pen 

Roll Feed .. ... .. .. ..... .. .. .. ... ....... $4749 

Summasketch II 12x12... .. .... . S279 

Summasketch II 12x18........ .. S479 


No charge for Mas1erC11 rd or Visa. We will ship COO on e 
cashorcashe1 'scheckbasisonly. Shippinu llr handling 

3%- S6 minimum; AK and H1 slightly higher. 15% 
res1odingch11rgeon 1e1urn11ditt!ms. Purchaseo1ders 
accep1edhom Fort11no l OOO, Govorn nien1institutions, 

schools anduniversiiies. 2%shippingdiscountavailable 
ono1dersove1 S2000il p1epaid by chcck. 

LANTASTIC FOR WINDOWS ....... ......... $165 

KENOSHA 
COMPUTER CENTER 
2133 91st Street 
Kenosha, Wisconsin 53140 

A 
1-800-255-2989 

LANTASTIC 10MPS ADAPTER .... ......... $199 

3 COM ETHERLINK II ....................... ...... S185 
3 COM ETHERCARD ................... .. ......... S279 
INTEL ETHER 16............ .. .......................$119 
INTEL ETHER 16 20 PAK ..................... $1975 
SMC ETHER+ ELITE 16 ..... ......... ....... ....$145 
SMC ETHERNET 8 BIT COAX ................. S95 
XIRCOM POCKET ADAP COAX ............$299 
XIRCOM POCKET ADAP 10 BASE T ... .. S299 
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Call For Accessories 

MODEMS & FAX MODEMS 
PRACTICAL PERIPHERALS 


PRACTICAL PER 2400 INT/EXT .... .S79/S119 

PRACTICAL PER 9600 INT/EXT ...S259/S265 

PRACTICAL PER 14.4 INT/EXT ....S329/S359 


HAYES 

HAYES OPTIMA 9600 .. .. ......................... $339 

HAYES OPTIMA 9600 W/FAX ............... $369 

HAYES OPTIMA 14.4 W/FAX ................ $449 

HAYES ULTRA 14.4 ................................ $619 


U.S. ROBOTICS 

USA 9600 V.32 bis ....... ..........$539 

HST 16.9 lnt/Ext.. .......................... S499/S549 

USA SPORTSTER 14.4 lnt/Ext.. ...$309/5319 

USA SPORTSTER 14.4 W/FAX ...... ........5339 

USA DUAL STD EXT ................... ....... .. .. 5749 

World Port 96/96 Fax Modem ............... $439 


Intel Satisfa xtions Below 

Satis faxtion Fax Modems 

100 2400/9600 Fax .............................. ..599 

200 2400 V.42/9600 Fax .... .... .. .. .. .. .. ...5275 

400 14.4/14.4 Fax ............................ ....5375 

400 ext 14.4/14.4 Fax ................ ...... ...5419 

Faxability Plus ... ... ... .. .. ..................... .....559 

80387-SX co -processor ...... .. .. .. ........ ....575 

80387-DX co-processor ........................ 585 

Overdrive Processor Upgrade............. Call 


MULTIMEDIA & CD ROMS 

Magnavoc 461 RS EXT w/software ..... $389 

Soundblaster Pro ... ..... .... .. ..................... S189 

Videoblaster•.. .•..... ... .... •....••... ...... •...... ... $339 


Imports video & audio from VCRs, cameras 

and video discs into VGA graphics 


Soundblaster Pro 
Multimedia Upgrade kit... .. ....... .. ...... .. ..$539 

With Soundblaster Pro, midi kit, 

CO Rom drive & software 


NEC CDR 74 w/gallery .. .............. .. ........ $629 

NEC CD Express........................... .. .. ...... $419 


NETWORKING 

NETWARE 2.2 5 USER....... .... .. .. .... .. .. .. ..$499 

NETWARE 2.2 10 USER..... ........ ......... . $1099 

NETWARE 2.2 50 USER.. ... .. .. ... .. ... ...... S2099 

NETWARE 3.11 5 USER...... .. .. .... ........... $589 

NETWARE 3.1110 USER ......... .. ... ....... $1359 

NETWARE 3.11 50 USER..... .. ..............$2699 

NE 2000 .......... .. ............. ........ ..... ..... ...... . $139 

LANTASTIC 10MPS STARTER KIT ....... S449 




IBM said it , so did Computer Associates, Inc., Dataram Corp., 
Network General Corp., Software Partners/32, Inc. and Walker 
Richer & Quinn, Inc. Everyday more and more exhibitors are say­
ing yes to DEXPO, The Event Of The DEC Open Market. They're 
say ing yes, because DEX PO offers the best opportunity for 
exhibitors to meet thousands of qualified buyers, 70% of whom 
attend no other event. 

They're say ing yes to DEXPO because DEXPO is building a 
total event, an exhibition that features DEC and DEC compatible 
products and solutions. An open systems conference produced by 
IDG's World Expo Corporation will provide attendees with imme­
diate answers to immediate questions. 

They're say ing yes to an industry intensive advertising promotion 
and public relations campaign that prov ides compelling benefits to 
attendees to attend DEXPO. They're saying yes because DEXPO is 
the DEC market meeting place which is important to exhibitors 
because their business depends on sales to DEC installations. 

As DEC foc uses on open systems, as its Alpha technology 
spreads throughout the world, DEXPO will become even more 
important to exhibitors and attendees because no one, no one 
serves the DEC market better, no one can. Say yes, to DEXPO. 

To obtain registration in formation for DEX PO Spring '93 fill out 
the form and return either by mail or fax: 214/385-9003. 

DEXPO Spring '93 
Exhibition & Open Systems Conference 
June 8 -10, 1993 
Inforum 
Atlanta, GA 

Mail to: 	 Registrar 
DEXPO Spring '93 
13760 Noel Road, Suite 500 
Dallas, TX 75240 

Yes, I'm interested. Please send more information on: 

() Attending ( ) Conference ( ) Exhibiting 


Na rn ..::. 

T itl e 

C o n1 pa11 y 

Aclcl 1·css 

Ci ty/Sta le/Zip 

P h o n e 

Fax 
B 

DEXPO® 

No one serves the DEC market better, no one can. 

Produced by Mi ller Frccm11 n, Inc.,/\ member of the Uni ted Ncwspuper G ro up © '1 992 Miller Freeman, Inc. 

292NE-6 BYTE • JANUARY 1993 	 Circle 576 on Inquiry Card. 



Windows, Netware, Uni x and other hi gh-end applicati ons need a SCSI contro ller 
that deli ve rs top di sk 1/0 performance and a growth path. Only SmartCache Plu s 
de li ve rs both - and costs no more th an less advanced co ntro llers ! 

As the industry's fastest SCSI contro ll er, SmartCac he Plu s is the easy cho ice. 
It 's the smart cho ice, too - because if your system needs a perfo rm ance boost , 
you can transform it from a non-caching host adapter in to the worl d's fastest 
caching contro ller1 Expand ability is so simple: plug-on mod ules add caching, 
up to a total o f 16MB of cac he memory, and disk mirro ring ! 

SmartCache Plus is supported by all major operating systems and app li ­
cati ons, and provides connectivity to hundreds of SCSI devices. Reliabl e, 
sca lab le and simple to install , SmartCac he Plus breaks your system's di sk 1/0 
bottl eneck without breaking your budget! 

Dis tributed Process ing Technology 
All trademarks are the property of their respective owners. 140 Candace Drive, Maitland, FL 32751 

Circle 246 on Inquiry Card (RESELLERS: 247). 

~/ 
This free comprehen· 
sive Perform ance Report 
details the SmartCache Plus advantage 
over its leading competitor in nine 
different benchmarks for DOS 5.0, 
Netware 3.11 and Unix applicatio.ns. For 
your copy, contact DPT Channel 
Marketing today ... 

TEL. 

FAX 

I 

http:applicatio.ns


... 

Buy the 
Super 
Direct~ 
.way! . 

SuJ?er Selection. 
.......... ... .... .. ..........~P~r.. ~~r.~!.~~~...?~P.~~..!?.!~~.~.(.~! 
Insight 486 ISA ,~ 

Full y Upgradable In tel 80486 CPU 

4MB RAM - 256K Cache 

210MB 12ms Hard Drive w/cachc 
420M B with Stacker® 

No n-Interl aced 14" Super VGA 
Co lor Monitor 

24 Bit IMB Graphics Accelerator 
Super VGA Video Card ­
Up lo I6 Milli on Colors 

J. 2MB 5.25" Floppy Drive 

I.44MB 3.5" Floppy Drive 

2 Serial Ports, I Parallel, I Game Port 

Enhanced I0 I Key Keyboard 

MS-DOS 5.0 

Mouse 

Desktop Case, Full Vertical 
Ava il able 

Stacker and Dr. Solomon's 

Anti-VirusTM Software 

CD-ROM 
Talon . TA-100 

Internal, 380ms access time, 32K B 
buffer, fast transfer rate. $279 

Sony S-535 

Internal, 340ms access time, 8KB 
buffer. I50KB/second tra nsfer rate. 

$399 

Talon High Performance TA­200 

Intern al, 280ms access lime, 64KB 
buffer. 300 KB /second transfer rate. 

$599 

486sx·25MHz 

$1,599 
486·33MHz 9­$1,899 
486ox2·50MHz 

$1,999 
486·50MHz 

$2,099 
486ox2-66MHz 

$2,299 

Free with any CD-ROM drive ­
·1992 Multimedia Encyclopedia 
·Stereo Headphones 
·Reference Library 
·Game Pack. 

1992 Tool works Multimedia 
Encyclopedia - co mplete 2 I volume 
set. Ove r 33 ,000 articles wi th 3,000 
pic tures, 250 maps, 35 minutes of 
video, 35 minutes or sound record ­
in gs and 5.5 video seq uences. 

Faster Than A 
Speeding Bullet! 
No timeto wait fora fully­
loaded, value-packed '486? 
No problem! We've 
speciall yconfi gured 
and pre-bu il t our hottest 
sell ingsystemsand they're 
ready toship! 

CD Software -Pickany 5for$99* 

Aircraft Encyclopedia Nat' I Park s 
Bib le Library Plant Doc tor 
Career Opporiunities Reference Library 
CIA Factbook Sound Work s 
Civil War Space-Apollo 
Europea n Monarchs Timetable of Arts 
Game Pack II Timetable of Sci. 
Guinn ess Disc USA State Fact 
Great Cities (MM) Book 
Interactive Storytime US Atlas 
KG 8 Factbook US Civics 
Korea US Presidents 
MM Mavis Beacon Vietnam 
Teaches Typ ing World At las 

N. American Indians World War II 
*with purchase ofa CD-ROM Dri ve 



1OOO's ofProducts. 
Hard Drives 
International and 

120MB to 2100MB Hard Drives 

120MB § IDE 

Talon TA3020A, I6rn s, 3.5' I"1-1 

Bare $279 8 Bit Kit $3 19 
16 Bit Kit $299 

520MB IDE/SCSI 

Fujit su FJ2624S. 12ms 3.5" HI-I•
Bare $999 16 Bit Kit (IDE) $ 1,019 
16 Bit Kit (SCS I) $1,149 

1350MB SCSI 

MicropD\is MC\528-15, 14ms 5.25" FH 

Barc$ 1.799 16 Bit Kit $ 1.949 


170MB IDE 

Western Digi ta\WD2170A, 12ms3S' l"\-1 

Bare $349 16 Bit Kit $369 


660MB SCSI 

Micropolis MC l624. 15ms 5.25" HJ-I 

Bare $1.1 99 16B itKit $1..149 


1752MB SCSI 

Fujit su F.12652S. I Ims 5.25" Fl-I 

Bare $2,749 16 Bit Kit $2.X99 


.T~P.~..~~.~~Y.P~......................................................... ...... .... 


WangDAT 9 

TapeBackups 


Standard QJC 80 attaches 10 ex ist ing 
l'\oppy controll er or ded icated unit , 
w/ data compress ion. 2-3MB/111in. 

Talon 

120MB includes one tape $189 
250MB inc ludes one tape $249 

Colorado 

120MB 
250Mll 

$ 199 
$259 

Printers 
Canon 

BJ- IDex Bubble Jet 
BJ-20 Bubble Jct 
B.1-200 Bubble .J ct 
BJ-300 Bubble .let 
BJ -330 Bubble Je t 
BJC-800 Color Bubble Jet 
BJC-820 (SCS I) Color 

Bubble Jct 
LBP-4sx 
LPB-8sx 

NEC 

P3200 - SK. up to 216 CPS 
P6200 - SOK, up to 300 CPS 
P3300 - SK. up to 216 CPS 
P6300 - SOK, up to 300 CPS 
P9300 - SOK. up to 400 CPS 
Model 95 Lase r Printer 

$289 
$379 
$389 
$4 19 
$579 

$1,899 

$ 1,999 
$4 19 
$579 

$229 
$409 
$329 
$629 
$829 

$1,399 

Cal/Now! 

210MB IDEa• 

Wc,tcrn Digital WD2200A, I2111s 3.5" I"I-I 


Bare $399 16 Bit Kit $4 19 


1080MB SCSI 

Fujit su F.1 2266S. 14.5111s 5.25" FH
•
Bare $ 1.499 16 Bit Kit $1.649 


2100MB SCSI 

Micropoli s MC 1924. IIms 5.25" Fl-I 
Bare $3. 199 16 Bit Kit $3,349 

~~r.~gy!.U. ......• .... 

Removable media, offers a 90 Pro 
internal drive. SCSI adapter by 
Rancho Tcc\1110\ogy, 360 M13 or 
storage, 2 90M13 cartridges and 
Stacker®disk compress ion 
so rt ware. 
Internal 360MB Kit $499 
Ex tra Cartridges $ 149 
3 Pack or Cartridges $4 19 

l·JW· 

Software 
Automap $49 
Lotus SmartSuite for Windows $4 19 
Microso\'i Exce l 4.0 $295 
Microsor1 Word 2.0 $295 
Paradox 4.0 $499 

N.~~~9.!.~!.~9................. 

l:ARTISOFT 

Revolutionizing Connectivity 
LANtastic®AE-2TM 
Ethernet Starter Kit (IS A) $479 
LANtas ti c AE-3TM 
Ethernet Starter Kit (ISA) 
Other Networking 

S549IProducts Available. 

All versions and 
upgrades available 
at the lowest prices. 

. 
· 

. 
· ·. . 

Insight have joined 
forces to bring youa 
superstore in your mailbox. We 

offer the ultimate selection of 

today's most popular hardware and 

software, with the most affordable 

prices. Get Insight's superior 

service and support, plus JOOO's of 

products to choose from. It's the 

Super Directn.• way to have it all ­

direct to your door faster than -a 

speeding bullet. 

Super selection. 
You'll find everything you n~ed at 
Insight. From high-capaeity, 
high- perfqrmance storage 
products to computer systems,, 
peripherals, software and more. .If 
you don't se~ the pr9duot you 
need, call us. We have IOOO's of 
products in stock. 

Super service. 
•30~Day "Worry-Free" Money 

Ba€k 6uarantee 

•Federal Express Deliveny 

•Toll-Free Technical Support 
7 Days aWeek 

2Gll 3100 Intern al Kit 
4GB 3200 \111ernal Kit 
4GB 3200 Ex ternal Kit 

Monitors 
TVM 

$ 1.199 
$1..199 
$1,499 

MediaScan 4A+ 14" $3 19 
Low Rad iati on 5A+ 15" $459 
MediaSean 6A 17" $ 1.039 

NSA/Hitachi 

SuperScanTM15(CM1 584) $579 
SuperScan' " 17 (CM 1785) $1,099 
SuperSean1 

" 20 (CM2085) $1,499 

NEC 

MultiSync 3FGx 15" $639 
MultiSync 4FG 15" $749 
Mu ltiSync 5FG 17" $1.349 
MultiSync 6FG 21" $2.359 

.way! 

._..•Buythe 
Super 
Direef 

l'ri<.:c.~ ;md :1vaibhi!ity ~ 11hjc1.:l lod1angc withnul 110ticc. All items arc NEW. POs ;1cccptcd frnm qua!ifad buyer.\· Nc1] 0. A!'O/Fl'U onkrs ;1Jd S l(i for US Po.-;t b prcss llfoiL POs. JU-D:1y 
Gu:1rant cc am! 1-Year l ~cpl:iccmcn! l'olky m:iy h:iv<.: ~omc restrictions. Shipping is non- rdtmdahk . All tra1kmarb ;ire 1hc properties nf 1hcir rc ~pcc1i v c uwncrs. Int<.'! Inside is a r..::gi ~ h.'rcd trnd l.' mar~ 

uf l11 h.: l Crnpor;11ion . Lc;i-ing a\';1 ilablc forbusincs~c s . 1/Q J 



~Affordable Upgrades. 

Get More Perlonnance From Your PC System For aLot Less Than You Think. 

~MOTHERBOARDS 

Buy Smart ... Buy RMB Upgradable Motherboards 

Model No Memory 2 Mb 4Mb 8Mb 16 Mh 32Mb 

386 SX-33 ' 159 '239 '3 19 '479 '859 NA 
• 386 DX-33 Upgrm/a/Jlc '249 NA '409 '569 '949 ' 1649 

• 386 DX-40 Upgrm/u/J/c '269 NA. '429 '589 '969 ' 1669 

• 486 SX-25 Upgradable '329 NA '489 '649 '1029 ' 1729 

• 486 SX-33 Upgraclu/Jle call NA call ca ll call call 
• 486 DX-33 Upgnu/a/Jlc '675 NA '835 '995 '1375 '2075 

• 486 DX-2/50 Upgmclu/J/c ' 735 NA '895 '1055 ' 1435 '2135 
•• 486 DX-50 Upgrmlable '955 NA '1135 ' 1315 '1655 '2355 

" 486 DX-2/66 ' 1049 NA ' 1229 ' 1409 ' 1749 '2449 

" 486 DX-2/66 EISA U/Jgmclu /Jle ' 1299 NA '1479 ' 1659 ' 1999 '2699 

• 1 zsk Cache Memory ··zs6k Cache Memory 

Local Bus 486DX-2/66 MHz EISA only s1z99 
All RMB 386DX-33 and fa ster 

Local Bus Slot 
Overd rive socket for easy 486DX-2 100 MHz upgrade. 

Motherboards are Loca l Bus Ready. 
Loca l Bus Video Ca rel s167• SIS ATQ chipset • AM I Bios • Intel CPU 
• ET-4000 chipset 

M onEM UPGRADES 

Zoom Telephonies 
Zoom modems rate at the top of their class for 
compatibility and performance. The recipient 
of numerous Editors' Choice awards, Zoom 
modems offer the quality and dependability 
that you require at a price that makes them a true va lue. 
All Zoom modems are backed by a 7 year warranty and are made in the USA. 

2400 bps w/ v.42bis and MNP 2-5 	 (AMC) internal $ 49.00 
(AMX) ex ternal $ 65.00 

The RMB Advantage 
MIS managers from across the country are 
discovering the advantages of upgrading 
with RMB Motherboards: 

• 	 Save hundreds or even thousands of 
dollars by avoiding replacement costs 
with upgrades. 

• 	 Every RMB Motherboard with SIMM 
memory comes with the memory 
completely installed, burned-in and 
fully tested to assure quality performance. 

• 	 Take the RMB challenge! If you 
have an entire department to upgrade, 
try one RMB Motherboard for 30 days. 
If you're not completely satisfied, return 
it for a full refund.* 

*Ralin will refund fu ll product price. 
Price wi ll reflect purchase price or current 
market price, whichever is lower. 

J>Rim'ERS 
EPSON® 
AP-3250 

___ii[ s1g99s 

9-Pin Printers 
AP-2250 240/48 cps $132.00 
LX-810 240/48 cps $165.00 
FX-870 380/68 cps $289.00 
FX-1050 380/68 cps $382.00 
DFX-5000 533 cps $1265.00 
DFX-8000 1066 cps $2145.00 

2400 bps w/ v.42bis and MNP 2-5 	 (AFC) internal $ 59.95 
24-Pin Printers9600 send & 4800 receive Fax 	 (AFX) external $ 79.95 
LQ-570 252/84 cps $258.00 

2400 bps w/ 9600 bps send/receive Fax 	 (FC 9624) internal $ 79.95 LQ-870 330/110 cps $434.00
(FX 9624) external $ 95.00 LQ-1070 252/84 cps $369.00 

9600 bps modem w/ v.32, v.42bis, MNP2-5 (VP-V32) internal $ 199.00 LQ-1170 330/110 cps $575.00 
(VX-V32) external $ 199.00 LQ-2550 400/133 cps $849.00 

14,400 bps modem w/ v.32bis, v.32, v.42bis, 	 (VFP-V32bis*) internal $ 229.00 Star Micronics®MNP 2-5 and 9600 bps send/receive Fax 	 (VFX-V32bis*) external $ 269.00 
NX-1001 180/45 cps $129.00 

2400 bps modem w/.42 bis and MNP 2-5, 	 PKT Pocket/Fax Modem $ 99.00 NX-1020R 9-pin color printer $172.00 
9600 bps send and 4800 bps receive Fax NX-2430 24-pin printer $239.00 
'WINFAX software option available for $15 if purchased with VFP-V32bis or VFX-V32bis modem. NX-2420R 24-pin color printer $279.00 

SJ-48 Inkjet $289.00 
RALIN also offers MPC Products, Hard Drives, Monitors, 
Cases, CD-Rom's, Simm Memory, Keyboards & Input devices. 

Ralin Policies ~WHOLESALERS, INC.
• Prices and availability subject 	 • Incomplete returns arc To insure your shipment arrives when you 

to change. subject to a service charge. need it, na lin uses o nly the most reputable P.O. Box450 
• Purchase orders are accepted, • All returns other than 	 motlcs o f transportation avai lable: Orchard Park, New York 14127 

subject to approval. exchanged items inrur a 10% _.,;____ WE ACCEPT: Hours: 8:00 am to 6:00 pm Mon-Fri• We do not charge your card re-stocking fee. llftall 
until order is processed. Customer Service: 716-674-6267 

W::JnLCIW/OE EXPREil ' r= l!E Fax: 716-674-2108 
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MEMORY ... 

YOU JUST CAN'T DO WITHOUT IT. 

Picture this: 
You bought a new software package. You try it out on your computer and soon find yourself working for hours on 
a sophisticated graphic design . While scrolling through your worksheet, it feels like you are moving through 
pudding. Your hard disk has a tough time trying to catch up. You then try to print, but the laser printer's buffer is 
full. You reset it, try again, and find that it spits out only part of your beautiful graphic.... 

No problem! 
We'll take it from here. With our JetRam™ line that supports the leading brands of laser printers and PcRam™ 
line that upgrades your Notebook, Laptop or Desktop computers, Transcend can help solve your memory 
problems. 

What you get from our memory upgrades 
• 	 Life time warranty on all our products 
• 	 Full memory lines support a vahety of brand 

names of laser printers and PCs 
• 	High quality at a reasonable price 
• 	 Easy-to-install 

Office hours: 6:00 a.m. to 6:00 p.m. Mon. to Fri . 
" You order in the morning, we will ship in the 
afternoon.'' 

(B = ~~~ EPSON PMasonic NEC SHARP 

TOSHIBA ~ ~ GlMS -"" CDmPlllZ 

iiAw'f ~ KfiERa blCthel: IN~~~ 
• All brand names are registered trademarks of their respective owners. 

Transcend Information Inc.Transcend 104 Exchange Place, 	 3FI., No. 465, Chung Hsiao East Road, 
Pomona, CA 91768 U.S.A. Sec. 6, Taipei, Taiwan , Fl .O.C.Your Supplier, Your Partner, 
TEL (714) 598-5500 	 TEL: (886) 2-7881000 Your Friend. FAX: (714) 598-5050, (714) 598-6050 FAX: (886) 2-7881919, 7889191 
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mn 

HT 12 + 256K X 9-lOONS SIPP CALL
2C87-8BMHZm 59.111 
2Ca7-10 ICMHZ llT 59.00 

HARD 4MB X 9-80NS SIMM -PC CALL 256K X 9·80NS SIPP CALL 
4MB X 9·70NS SIMM CALL 256K X 9-70NS SIPP CALL2C87-1212MHZ Ill 65.111 256K X9·7mlS SIMM CALL4MB X 9-60NS SIMM CALL 256K X 9·60NS SIPP CALL 

:017-161&MHZ llT 8!Ull 
2C87-20 2CMHZlll 69.00DRIVE IMB X 9-lOONS 9 CHIP SIMM CALL 2561< X9·60NS SIMM CALL 

256X36 - l MB CALLlMB X 9-80NS J CHIP SIMM CALL \MB X 8·80NS SIMM CALL 
IMS X 9·80NS 9 CHIP SI MM CALL 

D17-202™HZ Ill 89.111 512X 36 - 2MB CALL
l:87.2525MHZ llT !19.ml IMB X B·70NS SIMM CALLSUPER 1 X36 - 4MB CALL 

X87-4(J .ICMHZ Ill 119.00 
l MB X 9-70NS 3 CHIP SI MM CALL:r.87·3333MHZllT 1!9.111 4MB X8·80NS SIMM CALL1MB X 9-70NS 9 CHIP SIMM CALL 2 X 36 - BMB CALL 

3S87SX-!61£:MHZ lll TS.Ill 1MB X 9-60NS J CHIP SIMM CALL 4MB X 8·70NS SIMM CALL 4X36 - 16MB CALLPRICES WEITEK 3S87SX·20~HZ llT 	 TS.00 1M8 X 9·60NS 9 CHIP SIMM CALL IMB X 9·100NS SIPP CALL 8X36 - 32M8 CALL 
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SIMMply-RAM '" for!Wl'S'l·I' ~~-.. 111!~ ._,vr..1.11 ~;,i1Q 5 , _ 4 _, CACHE 
3860X-33-64K CACHE WICPU 3.95 	 o.oo,.BOA/II S«UT10ll 

"°'~ b~r9'11:111.iDWellllr91cr..-• $195 10.001MB X 1·80NS 4.20 2561< X 1-70NS 	 64K X 4·100NS3860X-33-256K CACHE • .oo 
3860X-41HWK CACHE "'229 

SrMMply-RAM'" lcr~ fYl.n lf ~t1wa o1 ..,..,vr..1-t1~ro11l 1MB X 1-70NS 4.25 256K X 1·60 NS 	 641< X 4·80NS 
'-'lHllbOairwllrllw!V4rl lll'91nicoi 5Ml'.i $195 ....~ 1MBXHONS 4.70 256K X 4-lOONS 	 641( X 1·150NS .' ·...386/486 RAMpAT!'" ·ll!nupl0\6Wl! Oltl•IO)(T · lk11USAIPCAl)tlv1C~ttilt Sd· 64K X 1·120NS256KX 1-150NS 1.50 256K X 4-BONS3860X-4(}256K CAC HE 279 
l'llt*IQ . noSWIXhrl 01 Wllwar1i.tup 11~1td · Sl.ippol'll U'l..ldtd~tllM I 01.illl/llk<i 64K X HOONS .... 1.95 ....~386/486-MK Cache no CPU 256KX 1-120NS 1.55 256K X 4-70NS 	 · ·10.004860X·33-64K CACHE 549 2S81C.X 1·STI&TICllAll256K X 1· 100NS 1.70 256K X 4·60NS$200. R'AM;\T!-Pf111 '" Up 10 1&1.1B ot lll!fnoq · tt.a•<t.1 rdpkio10110!~~~~! ...4860X·33-256K CACHE 599 21.00 DIPP AM2800P-081256•11 Z.65 · ~1 x <l-BONS 	 .·...AAA2800P·07 256•1 2.85386/486-256K Casile no CPU 4860X-50-256K CACHE 149 1 x 4·80NS 21.00 STATIC ZIPP 	 10.00 

1 x 4-BONS 21 .00 ZIPP 
AM2800P-06 256x1 3.05 ~...~-=~t~'.=e:::~:2,::~ $145 
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FOR MEMORY PRODUCTS NOT LISTED, CALL FOR PRICES AND AVAILABILITY 
PURCHASE ORDERS FROM GOVERNMENT AGENCIES - UNIVERSITIES · FORTUNE 2000 FIRMS· CALL 1·215-922-4650

lr~.0...JI~ 
c:::::::J ~ NEVER A SURCHARGE ON CREDIT CARDS OPEN SATURDAY 10 - 6 

TECHNICAL SUPPORT 	 ORDERS ONLY TOLL FREE FAX 
1 -215-922-4&40 1 -800-457-&937 1 -215-922-011& 

ALL CREDIT CARDS ARE VERIFIED FOR FRAUDULANT USE . 

ORDER TOLL-FREE FROM ANYWHERE IN THE USA OR CANADA . CALL FOR CURRENT PRICES AND VOLUME DISCOUNTS. PRICES AND AVAILABILITY SUBJECT TO CHANGE . ORDER LINES OPEN 6 DAYS . 

MINIMUM ORDER 50 .00-USASHIPPING & HANDLING: AIR $12 .00-AIA OVERNIGHT S18 .00-COOAOO $4 .00.PA RES IDENTS ADD 7% SALES TAX•PREPAID ORDERS CALL FOR CONFIAMATION• All RETURN S REQUIRE AMA# ANO ORIGINAL INVOI CE 

CANCELLED ORDERS ANO RETURNS FOR CR EDIT SUBJECT TO 25% RESTOCKING CHAAGE•AETUANEO MERCHANDISE MUST BE IN NEW CONDITION ANO RECEIVED WITHIN 14 DAYS FROM INVO ICE DATE. SORRY. NO REFUNDS AFTER 14 DAYS. 

SHIPPING AND HANDLING CHARGES NOT REFUNDABLE•INTERNATIONAL ORDERS WELCOME- APO- FPO ORDERS WELCOME P.o .·s ACCEPTED FROM GOVERMENT AGENC IE SIUNIVERSITIESIFORTUNE 2000 COMPANIES-SUBJECT TO APPROVAL. 

All MEMORY PRODUCTS ARE THIRD PARTY All TRADEMARKS ARE THE PROPERTY Of THE RESPE CT IVE OWNERS * All WORLDWIDE TECHNOLOGY PRODUCTS ARE 100% GUARANTEED AND COME WITH LIFETIME WARRANTY EXCEPT 


30 DAY WARRANTY ON CPU CHIPS AND 1 YEAR WARRANTY ON MOTHER BOARDS * 

437 	 19106WORLDWIDE TECHNOLOGIES C'h0:~r~.!.;;:·;:~~rc'!11~~;.~2h~~4~~ 

298 BYTE • JANUARY 1993 	 Circle 258 on Inquiry Cord. 
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Mon.­
, Fri ., 8:30 am-5: 00 pm EST or 

fi ll out the coupon and mail 
it to: MicroProse Software, 
Inc. I 80 L.akefront Drive • 
Dept. DI 0 • Hunt Valley. 
MD 2 I 030-2245 

Address: -----------­-­

City: ______ State: __ Zip: 

Telephone: 



~------··---------------··-····················-----------------------------~ Real IBM PS2 1200 baud Seagate ST4766N 4MEGX9 Simm Module I 
I 

Modem for Micro Channel: SCSI 660MB, 1 SMS, 5114" FH. guaranteed lowest price. Call with I 
List $149.00 Your Price $7.75 Only $999.00 while supplies last your best quote! I 

I 

4860X/ SX infel COPROCESSORSinfel CPU's 80486 DX/25 .... S3 45 
80486 DX/33 .. S4 49 B088 WHI M40HS: 801UWHIMJOH5: a>J86 WHIMWHS:386SX 80486 DX/50 ... 5549 W ·HWt:.._.. St9 9li37·6WU S29 rm87· IOWU ._.• SA9

80386 5X/16 . 529 3860X 80.d86 DX·2/50. $.d99 ~7·2 &Nh Sb9 8)187 &NU !39 $l397·20Wfu _ S59
80386 SX/20 539 80386 DX/20 S49 80d86 DX·2/66 . S799 f.087. \ 11).%: S69 93287·10.WU S49 9:)387·25.WU .• S69
80386 SX/25 549 80386 DX/25 571 80486SX/25 S149 8J"l87·XI SSJ ·lmB7·33WHz S79
80386 SX/33 S59 S03860X/3J S8l 80486 SX/20 Sl24 Overdrives rmarn1 S99 iOJS7·SXl6 S79 ..., ~87·SX?J __ $8980'6oSX16/SX70 

80•66SXB0tD.l.H '"' ~7·SX20 S399 
80480SXJJO'DXJ3 S7•9 

your 2S6 into o 3861 True 
muhita1~i1'19, background operation 

CPU UPGRADES 

~~.for Window1 3.0, OS/2 arid 386 
soltwore. SX/NOW improves 1y1tom perlormonc11 by up to 350%. 
B!nmtma Turn 

COPROCESSORS I CPU Is 
AV{liloble fo r. HP ES2S6/12 & ES S, EPSON EQU ITY He &II+, IBM Plug compo1ible with ln~I. throe 1ime1 fo1terl 5 yoor worroniy.
OR IGINA L AT & XT/286, AGI 1BOOA, 1BOOB & lSOOC, AST CYR. IX S3DS7·33Mhz ......................................... $BS

PREMIUM 286; BRAVO 286, COMPAQ PORTABLE Il l, DESKPRO CYRIX 83087·40Mhz .. ............................ ........... . $99

286, NEC POWERIAATE286+ &PORTABLE+, IBM PS/2. 25/286, CYRIX B3D87·SX25Mhz / SXJ3 ........................... $BS

J0/2S6, 50, 50Z, 60. CYRIX 804S6DLC·25 ............ .......... ................... Sl 4S

25Mhs IX/ NOW ....... . ........... $349 
 CYRIX 80486DtC·33 ............ .. ... ............... ....... $195 


ll 1Dips) Works with IBM AT, 386 and compotiblos. Expanded, ExtendOO,:================: E1t!11ncfod . U~sDipchip1. 	 Boca AT Plu1 (Bro! 90 ~m IMEG Simm1l OK·BMEG Boord, 4.0 UM 4.0 Lim compotiblo
4MB BMB 1 2MIG ....... .................................................... ......... S69
Modems CoMPlffERP ERJPHERALS. JNC i':'9 fa'~ $159 $299 ~;h,~0i~~~~~n;6~~f9~~ME&G~S ~~~4M"'ffi:s14;~=~ ·~6~ 4MI G ................................ .......................... .... ................ 119 

2400 Internal, V'l Cardb-IBMPC,XT,ATor.dcompotibles.CCITT llral 10 luies DipChip1) S79 
V.22bi1, V22 ol'ld Bllll 212A Auto diol/Auta answer. Supports 0-16MB Lim/EMS 4.0. E1tpandOO and Ex111nded. True EMS .d.0 llralAT+ l/0PorSerD·4MEGSI IS OK.SJ IS 2MEGS1Sd 4MEGS250 
Comm 1·4/IRO2·5, Soltwore ir.cludOO. S39 for ony 2S6, 3S6 and .dS6 w/ up to 33M.hz CPU 1peod. u~1 Simms llocaram/ 2 Plu1 for PS/216 BitMemoryloroll IBMMCA Sy1tem1, DOS 
2400 lxtemol, !Orne 01 above plL11 S LED slolul lights, requires OK 2M8 4M8 8MB l6M8 & OS/2 UM EMS 4.0 Support. 2·8MB (u1e1 IMB Simm1) . Call today!S49 S139 520.i S334 S549 2MB·S 179 4M8·S279 SMB·S399~rial port, $69 

SOFTWARE LIQUIDATION 
WORDS'lrul., 

Wortlstar 6.0 or Wordlfar 2000 Rel. 3.5 
Thisisnotamispri111 I The1oaro!hecxoctsomeOl'1es~lling 

for over 5300.00 from ou• competi tors 
~ll!U:1.'i1 , We hove thou10rn:h in stoc~ PJ 
~ i { FOR SAL£ BELOW DISTRIBUTOR COST! • 
~c. 1 UST S495.00 eo 
......... .....,_} DfAlERS WELCOME ' 


$99 RET:::::~;~;;~RS~!ED $99 

DueJo a large OEM e1tcen wo art1 offering lotus 123 version 3.1 

wilh original mo11ual, 3 5" disb in soalOO bags with 


original rcgistrotion cards. NO CATCH! THE REAL THING! 


only $199 

~==============: 
HARD DRIVE 
SALE 


&9Seagate Hard Drives 
MODEl SIZE SPEE D TYPE COST 
ST225 ... .. ............. 20M8 65MS MFM5.25" 5149 
ST4096 ................ BOMB 28M8 MFM Full HT 5349 
ST277R · l 65MB 2SMS RLL5.25" S2S9 
ST25H ................. 42MB 28MS MFM 5.25" S239 
STJ51A ................ 42MB 2SMS IDE3.5" 5179 
ST3120A ........ .... 105MB 18""'5 IDEJ.5" S269 
ST314.4A ............. IJOM.B 16MS IDE 3.5" 5299 
ST1239A .......... 210M11 19MS IDEJ.5" S49S 
ST32SJA ............ 240M.ll 12MS IDEJ.5" .ssn 
STl 480N .... 426M8 1.dMS SCSI 3.5" $999 
ST41200N ........ 1037M8 15MS SCSl/FH S1499 

C -••••r-n_........ 

Hard Drives 

MODEL SIZE SPEED TYPE COST 
CPJOOO (l " high). .............. 40MB l9MS IDE S1S9 
CP300B.dE ..... ... BOMB 19MS IDE S249 
CP30104H. 19MS IDE $299········· l20M8 
CP3020.d ........................ 209MS 15MS IDE $459 

CP3544A .. ...................... 52.5MB 15MS IDE $1045 

CPJOlOOS ..... ................. 120M8 19MS SCSI S349 

CPJ540 ........................ .5.dOMB 15MS SCSI Sl090 


~ Hard Drives 
MODEL SIZE SPEED TYPE COST 

~lfv! 1 ."hh~i~'. .:· ..........~~ :~~ :g~ ~~:: 

7120A(l"high} . .. .......... 120MB 15MS IDE SJ19 

LXTJ40A ......................... 340MB I5MS IOE S799 

LXT340S ....................... 340MB 16MS SCSI SS99 

721JS[ 1.high) .. .. ........... 213MB 15MS SCSI S499 


More Popular Hard Drives 
MODEL SIZE SPEED TYPE COST 

TANDON .................. 1OMS SOMS MFM 5.25" 569 

MINISCRIBE ... ............ 20MB 65MS MfM $99 

QUAN lPS42S ........... 42M8 17MS SCSI $227 

OUAN lPS52A ......... 52MB t7MS IDE S209 

QUAN lPS84A .. .......... BOMB 17MS IDE $289 

WO AC280 ............... BOMB I7MS IOE $239 

QUAN lPS 105s ......... 105MB 17MS SCSJ $319 

QUANLPS105A ........ 105MB 17MS IDE $3!9 

WDAC2120 ....... ...... 120MB 17MS IDE S309 

QUAN LPS240A ....... 240M8 16MS IDE $579 

MIC 16640 .. .. 344MB 15MS ESD! $995 

FUJM2624ST .......... 513M8 14MS IDE 51095 

FUJ 26245SA ..... 525M8 12MS SCSI S1095 

M!C1624D .. .. 668MB 15MS SCSI $1299 

DECDSP3105 .......... 1.2GB lOMS SCSI S1S95 

MIC 15980 ............. 1034M8 14MS SCSI 51799 

MJC 1528 ................ 1334MB 1.tMS SCSI $2099 


Floppy Drives 
~~~ \~~: ~~ ~~~ ..m··is"'---=.,~== 
l.2MB5.25" \11Hf S58 ~ ­
l 4.dMB 3.5" Viii\' S5S 

5.25" MOUNT!NG S5 

Drive Controllers 
SB it 4Floppy . . . . ... . . ..... S9 
BBit 4FloppyHighDensily 5.d9 
88it 2 Hord Drivtis MFM 549 
BBit 2HordDriv111RLL .... $59 
l6Bi1 HcrdDrivconly .... .... .. ... .... 524 
16Bi1 Hord arid Floppy 1 1 lntcrfoce ... ........... 534 
SCSI DTC·32SO(Supports7drive1) ............... .. S\39 
SCS! Adoptoc 15428 . ............ ....... 5239 
ESDI DTC6282·24 ... ... ... . ........ ........... ... ....... S149 
IDE HordondFloppy ........ .... .. ....... ................. ...... 529 

1~:b1~ ::;~ ~~~: ~:.:.~. ~~~ ::::: ............... : :·:·: · ::: :: . ~i~ 
I Cables Hordond Floppy ·· ·· ····· ······· · ······· ····· ·· ·· ·· ·· Sld 

FONT CARTIDGES FOR HP & COMPATIBLES 

COMPUTERPERIPHERALS,/NC 
Action S.t 102 fonts, somo as HP'1 Pra Colleclion, compatible 
with HP. Epso11 oct. Somo 01 Pacilic Data 5S9 
Super S.t+ 425/onts, HP'1Pr0Collecti0'1 &HP'sMLcrosol!. Sl 99 
Do1k S.t· 11 Blol'lh lor HP 500, 500C, 5 to 30pt. S114 
Jot Pa90• pa11mipt lor HP S199 

'9=@[.j{' SPECIAL SALE! 
CD ROM, 600Ml/ 300MI · Heodpllane 

Jackond VolumeCon!rol, RCAJoch for Sl11reoAudio0vlpu1, Daisycllain 

~~11;i~~~°c~duSY'.~~~di~~v:;~t:":o'.~:;1~t~1vk~ ~u::~n=~: 
SCSlin1orfccoC01dondCoble, andMicroso& E1ttonsion1. 

CDS431PI latenial $309 CDX431Xb.tenial $540......... 

Toolwork1 lllu11ra~ Encydopodio, Relerence Librory, Wo~d A~a1, 


Nou~lu1, SolCKtwore, ond free dconing di1kl Adil $89 

33Mhs IX/ NOW . . ... SJ99 CYRIX 80.d86SlC·25 ........................................ $119 


Largest selection of Memory! We won•t be undersold! 
[hP.J ~!~Kc!:6 Vectra Memory iosH'fii'A Laptop & Notebook Me111ory Laser Printer Memory
MODEL MEMORY PARTlll COST MODEL MEMORY PART# COST IMEG 2MEG 3MEG 4MEG 5MEG
4S6 PC; 4S6/25T; JJT(inslool in pairs) T2000SX/T1000SE/LE/XE ............ lMSCARO PASJl lU S68 Brother HL .............................. $99 .... Sl 49 ... . ..... S249

d86S/20 PC .... .......... ............................ lMB D21.50A S6S T2000SX/T1000SE/lE/XE ............. 2M8CARD PA8312U S89 CononlBP4 ..... . ........... S128 .... S178
486PC; 486/25T; 33T (in1 toll in pair1) T2000SX/T1000LE ...... ....... ......... 4MBCARO PABJ14U S168 
 EpwnActionlawrU ................. S95 .. 	 .. S163 ......... 5229

386/25 PC; 486/20PC ..... .. ............... .. 2MS 0238 1A S98 
 T2000SX/T1000LE ............. ........ BMBCARD PA8315U S298 
 Epsori 6000, Action LSR............... ..... ... S109 ............ S178

486PC;dS6/25T;33T(in1tollinpoir1) Tl 200 XE ... ............ .. .. ...... ......... 2MB BRO PA8306U S92 Fujitsu 7100 & 7200 ............ , S199 .... S299

486S/20PC .. .............. ............ ....... .... ... .dMB D2151A S168 
 11600 ...... ......... ....... ... .... . . . ........ 2MB BRO PAB302U S7S HPDcnkje1500, 500C................. SM (256K)
486S/20; d86PC; 25T; 33T(irutoll in pairs) T2000 SXE/T2100SX .................... 2MB CA RD PA2000U SB9 HP2, 20, 3, JD, JP, 2P, 2P+ ........... $99 . .......... $159

386/25PC ............................................ . SMB D2152A $298 
 12200SXE/T2300SX ...................... 4MS CARD PA200lU 516S 
 H?ll!SI ............................. S49 ................ ......... $139 


r.!EMOOEM T2200SXE/T2200SX .................... BMB CARD PA2002U 5328 HPLaserJe14 .................................. ......................... $199
WilhPSf170/80~~ffi PS/ 2 Memory """*YI>'"'"'"' TJlOOE ············· ························ 2MBM00 PA834IU sea IBMlosor.d019,.d019E(3.5MBI .................................. $139 
MODEL# MEMORY PART# COST T3100 SX ...... ................................. 2MB BRO PA8308U 588 IBMlasordD29 .... ... .. $129 


T3lOOSX ......................... ........... 4MBBRD PAB310U $138
PS/1 011dJB6/SX ....................................... 2MB 92F9935 $68 KonicoLPJl 10/31 \5 .......... ..... S9S ... 5159 

4MB 92F969iiS138 13200 SX .. .. 2MB MOD PABJ07U SSS NEC90, 290 .................................... SllS 


PS/2 l.iOSX; N33SX laptop .................... ..... 2MB 79F0999 $79 	 NEC95 .. .................. ..................... 5128
13200 SX ........ ............................. . 4M8 MOD PABJD9U $!38 


PS/2 L40SX; NJ3SX lop!op ........................ 4MS 79F1000$149 
 T3200 SXC ..... .......... ...... .. . .... 2M8 MOD PAB3 !BU SSS OKl400 ... .............. ............. ........ ..... 5105 

PS/2 L40SX; NJ3SX latop ............... .. ....... SMB 79F1001 5289 T3200SXC ......... .. ............ ............. .dMSMOD PA8319U Sl48 Pockord Sell ?S9500 ..... ..................... Sl 25 ............ $168 


5 30F5348 $35 Paf\Osoriicd410/d430 ... ................ $\ 19 ...... .... S19S
TJ200 ............................................ 3MB8RD PA 7137U $148 

T3300Sl ... ....................... 2M8CRD PA2006U S118
~~j~ ~gj~:~ '.~t:~; ~;;7B~~~ 497259·: .. ~ 30F5360 $89 Poriosonic4420/ d4501 SS9 ... 51\S ......... .. S198 


PS/2 35SX, LS, 40SX,70·E61 ; 061 ; l 21 Ponosonic4450 .................... S105
T3300St ................................... AMBCRD PA2007U $148 

Adp1 Srd 6450609; 34FJ011 ; 34F30n Pono1onic4455 ................................ $139
TJ300 SL ............ ........... ............ ... 6M8 CRD PA2.00BU S235 


XSta tion 120 & 130 ................ ............... ..... IMS 6450603 Sd9 0MS410 ........................... ... S109 ... Sld9 ............ S249
TJJOO SL ... .. ...................... 16MB CRD PA2009U S895 


PS2 50, 50Z, 55SX, 60, 65SX ................... 2·SM8 1497259 S259 T.ddOO SX lSXC ) (T 6400 SXC DX() ..... 2MS CRD PA200JU S115 StarLS04 .. .... .................... $129 ... $179 ............ S269 

6450609 T4d00 SX (SXC) (T6400 SXC DX() ..... 4M8 CRD PA2004U S214 StorScript.d ........... ................ S12S ... S17S .......... .. S25S 


PS/235SX, LS, 40SX, 50Z; 55SX; LS;65SX;LS; To1ib0Pogolawr6 ... Sl09 ..... ....... S168
T4400 SX (SXC) (T6400 SXC DX() .... 8M8 CRD PA2005U S375 

P70; 7D-E61 ; 061 ; 12 l Adpt Brd 6450609; Tdd00SX!SXC)(T6400SXCDXC) ... 16MBCRD PA2010U S745 Tl .. ................................. .. .. S79 ... Sld9 ............ $299 
34F301 \; 34F3077 XS!o lion 120 & 13D ... .... 2M8 6450604 $71\ 15100 ..................... .............. .. ...... 2MS BRO PA8301 U S78 TIXt/PS17/PS35 .................... 559 

PS/2 70·A21 ; A61 ; 82 1; 861 ............. .......... 2M8 6450608 S89 
 T5200/T5200C/T8500 ................... 2MB MOD PAB304U S9S 
PS/235SX, LS, .d0SX, 55SX;55SL; 65LS;65SX T5200/T5200C/T8500 .. ............... SMBMOD PAB313U S29S 
Adpt Srd 6<150609; 34FJ011 ; 34F3077 Call for more memory... 
XStotion 120 & 130 ................................... 4M8 J4F293JS138 
PS2/2 35SX; LS; 40SX ............. .................. BMB 64501 29 s298 
PS2 70's and 80'1 .... . ... 2·SM8 6450605 S2.d9 This is iust a sample of what we have in stock!

2· 14MS 3.dF3077 5289 
4·16M8 3dF3011 S38S 

PS/2SO·A21 ; A31 ; A61 .. .......... 4MB 6451060 $198 
PS/280·04l ............................................ lMB 6450375 S6S ~ Memory More Laptop Memory

MOD EL MEMORY PART•COSTPS/2S0·11l ; J\1 ; 121 ; 321 ; 081 ; 161 ........ 2MB 6450379 $104 MODEt MEMORY PAJIT# COST 

PS/2 90; 95 (l11stall in poirsl P75; 56; 57 AtR Vonturo 16 & 20 ................... IMS 12407980 S198
Portoble lll ... ... 512K 107331 .CX>l S38 


Portablo lll ....................................... INTFC 107808·001 S99
(all modo!s) PS/ I Pro 386SX M2123 ......... ... 2MB 64.50902 S90 	 ALR Venturo 16 & 20 .. ..... ............. 4MB 12.407970 SS95

Portoblelll ...... .................. ... ........ EXP BO 10781 1·001 5249
.dM8 6450128 S\38 	 AT&T Safari ................................... 2MB 37650 SJ.is 

Por1obl o lll ... .. ............................. 2MB 107332·001 S9S
PS/2 90; 95, P75; 56, 57 !oil modols) 	 AT&TSofori .. ......................... ...... 4MB 37651 S2SB 


RS/6000 Powors101ion/?ower1orv11r 220 Portoblo 386 ....................................... lMB 107651·001 S119 Bondwell 8·310 .. .. 1""'8 23050-09100 SIOS 

~riosPS/ 1 Pro386SXM2123 ..................... SMB 6450130 S298 Commodore ... .... .............. 2MS J90S50-01 $87
Porloblo386 ................................. .dMBEXP 107653·001 S449 

PS2CL57SX ....... ..................... ............... 4MB $239 Portable 386 ................. .. .. ... iiMB DAGHT 107654·001 5449 Dell3l6,320ll .. .. . ...... . 2MB $9B 


8MB $399 Dell NL20 &NL25 ....................... 2M8 310·3213 $149
De1kpro386/16 ........................... 1·2M8 108069·00 1 S248 

N51 Notobook ...... ....... ............................. 2M8 S169 Dell 212N &320N .. . ............. •. . 2MB N/A 5129
Deslcpro386/l6 .. .. ... ........................... 2MB 1080691/fll $34S 


4M6 $239 Evere1t Tempo l.X, LX20 .................. 2MB 00160 $77
De1kpro3S6/16 ................................. lMB 108071·001 $98 

8MB $399 Evere1t(orrier .. ........... 2M8 00263·00 $1 14
De1kpro 386/16 .............................. 4·SMB IOS070·001 $469 


Doskpro 386/16 ........... ....... ............... 4MB 1D807HX>l 5249 
 Epson NSJ ... ................. 4MS A808511 Sl 7S 

113131 ·001 $59 Grid 1500 ..................... .............. d/>.\8 52587 S189
Sun Micro Systems g::~:;~ ;::n:: ;~: igt;n;L !~: 113132·001 S158 Grid 14.SOSX ................................. 2MB 6200203 $209


MODE L MEMORY PA.RT# COST Deikpro J86S .......................... .dMB Boord 113634·001 52lS 

Sparc11c1ior1ElC ........................ 4M8MOD X1040 Sl69 4M8Modul11 


Golds!or GS520, 386SX16 ............. IMS N/A !98

112534-CX)l $159 GoldstarGS520,JS6SX16 ............ 4M8 N/A S248
ELC: IPX; 3/60.80: 4/40,40;65 . 16M8 MOO Xl 160 &U $489 Dci~pro JS6·20E; 25E ... ................ 4M8 113645·001 S20S 
 Packard Bell, MognoV{lll, Mit1>.1ba .... IMS N/A $98Spare 1 .......... ............... .. 4M8 KIT XlO.dC,G,H,Y SI 59 Dc1kpro 3S6/33; 386/ 331; 486/25; 
 Packard Sell, Mognovo1t, Mitsubo .... 2M8 N/A S148

~::~~~;:~;gi670MP: ·690 ·:·:::: 6~~Bs~ :112:! s~!:~ 33L;50L; Systompro ........ ....................... ~~~ : :~~:~ :~: ~~~~ Packard Bell, Mognovoll, Mihubo .... 4M8 N/A 5218 
Pono~icCF170 .......................... lM8 $554/110 ................................... 16MBKIT X116D $599 	 J2MB 116568 ·001S149S 
 Samsung Notemas111r 3S6S ............ 2M8 SNM002 S195 

Samsu11gN01omoslt!r386S ............. 4MB SNM004 SJ95
!h~: ~~~~~~~;~~o:~/390 ........16MB KIT X116H,Y;wo $599 ~rs1~b1~~:~ ;~~t~~J~~ssx/s~p2r~~T 
 Sanyo I7NB; 18NB .. ..... 2MB MBC·NBMEM2 $95

d/330; 4/370;, 4/390 .... . . ... SMB KIT Xl08E $399 Sl!rios 129160·001 .................... ...... lMB 11S6BS·001 5<19 
4/33D; 4/370;, 4/390 . ... 32MB KIT N/A Sl 195 2MB Sllarp6220 .. ..... ......... lMS CE·621B $98 


1l86S9·001 584 Sharp 6640 ...... ........................ 2MS N/A $248
Laptop ~ •M• 118690·001 $148 Sharp 4700MZ·200 .. .. ....... lMB CE·471 S\9S
Memory Memory~ BMB 128S77·001 S298 Sharp 8501 Colorstor .. .... ..... .... .... 2MB N/A SJ98 

MODEL r MEMORY PART# COST486/33ET ... . .. ....... 4MB ZA·4200·M2 $198 Tondo11 N8EJS6SX ............... .. ....... lMB N/A $BB 


Con!uro Lop1op 3/20 &3/25 ........ .dMB 139498 ·001 $169
486/33ET .............................. 16M8 ZA·4200·MS $598 TondonN8E386SX ............. ...... 4MB N/A $299 

8MB 139499·001 $319Z·386/20; 25; 33; 33E .. ....... lMB 	 ZA·360(J.ME $49 Tl Trovelmote 2000, 3000 ............. lMS N/A Saa 

ZA·3800 ·ME Tl Trovelmolo 3000 ................. ...... 2M8 N/A 5108
Coriluro No111book . ............ ..... ... 2MB 139497·00) Saa


Z·386/20; 25; 33; 3JE; 486/25E ..... 4MB 	 ZA·3800·MK Sld8 Corituro No!ebook ....... ..... ......... i1M8 13949S ·001 S148

z.24B; Z286LP; Z386SX ... . .... 2MB Z·605·1 $93 Corituro Notcboo~ ............... ......... BMB 139499·001 $298 Simm Modules (Co ll for current prices)

ZNOlE .................. ..... .............. ..... 2MB PC·47 ·21 $149 
 Compoq SLT/286 ...... .. .... lMEGMOD 110235·001 $99 
 DESCRIPTION IOONS SONS 7DNS 60NS 

Compaq SLT/286 ........... <!MEG MOD 110237·001 S1984MB PC·49·21 $499 
256X9 .................. ..... .......... 59 ....... $10 ........ SI 1 .... 515


D-Ram Chips CompoqSLT/386 ............ lMEGMOD 118303·001 589 \MEGX3 .. ... S32 ........ S35 ...... S.dl 

Compaq SLT/386 ........... 2MEG MOD 11830'1-CX>! S129 1MEGX9 ......... ................... $29 ..... $35 .. ...... SJ7 ........ $44 

64X 4 Sl .95 52.25 S2.45 52.95 
DESCRIPTION l50NS 120NS IOONS SONS 70NS 60NS Compaq SLT/JS6 .. ........ 4MEGMOD 1lS305·001 S165 .dMEGX9 .......................................... S139 ..... 5149 S159 
256X1 STATIC Sl .95 S2.25 Compaq Lio 2S6 .. . ... .. 1MEG BRO 1170Sl ·OOI 569 l6MEGX9 ..................................................... $984 


Compoq Lto 286 ................ 2MEG BRO 117081 ·002 S99 256X36 1MEG {72 Pin) ................. .. ...... S50
256X1 S.95 Sl.05 Sl.lO 51.15 51.45 $2.20 
256X4 SJ.95 $4 .45 $4.95 55.45 $5.95 Compoq Uo 286 ................ 4MEG BRO 117081 ·003 S14S 
 512X36 2MEG !72 Pil'I) ........................ SS5 ........ S95 
1MEGX1 52.95 SJ.45 SJ.95 $4.45 $4.75 Compoq L!o 386/20 .... .. . 1MEG MOO 121125·001 S7B 1X364MEG(72Pin) ......... ............... .. $139 .... S149 .... 5159 
1MEGX1 STATIC $4.95 $5.25 Compoq Lio 386/20 ....... .dMEG MOD 121\25·002 $219 2X36 SMEG (72 Pin) ..... ...... ....... .. ....... S2S9 ..... 529S .. $329 
1MEGX4 $17.00 Compaq L111 Li!o/20, 25 ... . 2MEG MOD 129769·001 $1 48 4X36 16MEG 172 Pin) ........ .... .......... .. S549 ..... S579 .... . $619 

Compaq Lio Lito/20, 25 .... 4MEG MOD 129769·002 5198 
Compaq Lio li!o/20, 25 .. .. SMEG MOD 129769·003 $448 0111PUTERPmP11ERAmNr. Memor:r. Boartl1Newer Technology 

For 286 and 3 16'1, 168it, 2MBE1tpa11doheto4MS. (Um lMB0 - 8MB 16Blt lor 286a11d 386, up to 24Mhz, Limm 4.Dond ~ Memory Boards 
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r--f YES f Enter my one-year (12 issues) sub­
~ • scription to BYTE for only $24.95. * 
I'll save 40% off the single copy price. Plus, I'll also receive 
BYTE's Annual Special Issue FREE with my paid subscri ption. 
If at any time I'm not satisfied with BYTE, I may cancel for a 
full refund on all unmailed copies. 

D Payment enclosed D Bill me later 

COMPANY .... .... ... ...... .. ............ .. .. .. ......... .. .. .... .... .. ... .. .. .. .. ........ .. .. .. .... .. ... . 


ADDRESS ..... .. .. ...... .... .. ..... .... ..... .. .... ..... .... ............ ... .. .... .. ... ..... .. . 


CITY ... .... .. ........ ... ... .. ... .. ...STATE ........ ................ ... .ZIP .. .. ............ .. .. .... ..... . 


Please allow 4-6 weeks for delivery. Basic subscription rate is $29.95. 
(Mexico , $29.95 payable in U.S. funds) . Above rates are for U.S. de livery 
only. Please see table of contents for internationa l subscription rates . 

*Plus applicable state and local tax, if any. 
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Ifit were any faster, 

it'd be a flight silllulator. 


Hit the accelerator in World 
Circuit and you'll really fly. 

Scorching through all 16 

demanding Grand Prix 

racetracks at speeds of up to 

200 mph, you'll race your 

Formula One against 25 

independent computer­

controlled drivers. 

You'll fend off challengers 

in the Phoenix Grand Prix . 

Overtake rivals on the streets of 

Monaco. Or negotiate savage 

hairpin turns on the Suzuka 

Circuit. And you'll do it all with 

a slick line-up of features. 

Features like realistic Formula 

One handling and performance. 

Authentic cockpit instruments. 

Three racing options. Joystick­

controllable driving functions 

for superior control. And 

customizing options to design 

your own Formula One racer. 

Circle 252 on Inquiry Card. 

Actual screens may vary. 

All of which will have you 

graciously accepting the Grand 

Prix World Champion trophy in 

no time. 

World Circuit from MicroProse. 

Catch it if you can . 

•••......_.._PROSETM 

---~· ... ----~- ..........~ ... -- ....._.. -......._.. ---·· 
tN T ElllAINME Nl • SO F TWARE 

SERIOUSLY FUN SOFTWARE 

I To ge~ir free ca talog, c-:;1 -800-879-PLAY-;:;-on.-Fr~:30 am-5:00 pm ESTI

I or fill out the coupon and mail it to: MicroProse Software, Inc. I

I 180 Lakefront Drive • Dept. 010 • Hunt Va lley, MD 21030-2245 I 

I Na me: I 

I Address: I 


City: State: ___ Zip: _j
L _______________ ~AE 

© 1992 MicroProse Soflware, Inc. ALL RIGHTS RESERVED. 
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LJ J4:_:8:_:6:_:D=X=2~,_:6~6~M=H-=z~,_ _lfilljlift11fillllil•l 486DX, 3 3 MHz, 'fll'·' 
1. lfJ•M•IL:J4:_:8:_::6:_:D=X=2=,~5_:0~M=-H=z~,_ _.f1111f.i.. ~ '·•l J 3 8 6 DX, 3 3 MHz, 

Don't settle for 386SX performance. With 386DX and 486DX power, 


external keyboard and VGA ports, it is the only computer you will ever need. 


HCP Power Notebook Standard Features 
• VGA graphics with 32 gray-scale supertwist back-lit LCD screen 

• 4 MB RAM installed, total memory capacity is 1 6 MB 

• 120 MB hard disl<, 15 ms access time • Licensed DR-DOS 6.0 

• 1.44 MB floppy drive • Two serial, one parallel port 

• Three-hour battery • External numeric keypad included 

• Carrying case • External VGA and keyboard connections 

Optional Features 
• Docking station with 2 x 1 6 bit slots $160 • Hard drive upgrade to 21 0 MB $200 

• Auto cigarette adapter $ 40 • Additional battery set $ 90 

• Memory upgrade to 1 6 MB $380 • Additional battery charger $ 30 

• Memory upgrade to 8 MB $160 • Additional AC power adapter $ so 

Micro-International, Inc. 
IAiiiiiii1 10850 Seaboard Loop ~ 


~ Houston, Texas 77099 ~j 

National Sales 800/967-5667 Houston 713/495-9096 


Hours: 9:00 a.m. to 5:00 p.m. M-F, 11 :00 a.m . to 1 p.m. Sat. (Central Time) 

All systems and components include a one-year warranty; 30-day money-back guarantee. 


Price reflects cash or credit card payment. Major corporation purchase orders accepted. 
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Backups 
Colorado 
DJlO 120Mb Tope Drive internal .. 199 
DJ20 250Mb Tope Drive internal .. 268 
QFA700 700Mb Tope Drive internal .. 779 

Svquest <with cartridge) 
44'Mo kit SQ555, SQ400. SQOl(l6 btt) . 419 
MMb external .......... ... .... .... ........ ....... .. 499 
88Mb kit SQ5 1 tO. SQ800. SQ01(16 bit) 529 
88Mb external .. ...... ... ... ... ... ... ... ... ..... .... 629 

GrassRoots Floptical 
Flopticol 21 Mb (external) .. ............... Coll 
Flopticol 21 Mb (internal) . . .......... Coll 

Floppy Disk Drives 
Toshiba 
ND04DG 360K 5.25' HH PC/XT ..... 59 
ND08DEG l.2Mb 5.25" HH PC/AT .. 72 
ND3561GRl.MMb 3.5" HH w/ATKit . 72 

ACP 
1.2 Mb 5.25" . 66 2.88Mb 3.5" .......... Coll 
l.MMb3.5" .... 67 All In On e 3.5/ 5.25 149 
Compaq l /3 ht. Floppy ... . .. Coll 

MultiMedia 
Sonv 
7205 CD Loser Library w/six CD's ..... ... 499 

Creative Labs 
Complete all-in-one MPC compatible 
upgrade kit includes: Panasonic CD Drive. 
Sound Blaster Pro. five CD's. Microsott 
MultiMedio Kit Int/ Ext ..................... 539/599 
Sound Blaster Reg/ Pro . . .... . 109/1 99 

MediaVision 
CDPC Subsystem (external) .. ... .... .... .. 1079 
Pro 16 Mult imedia System . .... ... .... 968 
Pro Audio Spectrum 16 ..... .. .. ... .. ......... .. 199 
NEW! MedlaVlslon Fusion CD ext. CD ROM 
wtth Sound. Speaker and 4 CD's: Compton's 
Carmen. Ultimo. Wing Comm ...... ... .... 429 

Compton's Encyclopedia CD 
Standard version ......................... .......... 169 
Interactive version . NEWI ...................... 249 

Procom CD ROM CintJ .......... ... ........ 299 

Input Devices 
ACP 3-button Mouse (limited supply) 14.95 
CH Products Flightstlck ....... ... ...... ... .. .. ... . 49 
Mousemon Combo/Cordless .... .. . 75/88 
Logitech Trockmon serial/bus .. ... .. ... 69/72 
Logitech Trockmon 2 (combo) ............. 84 
Logitech Trockmon Portable ................. 99 
Logitech Sconmon 256 ........................ 267 
Microspeed PC-Troe ser/ bus .. .. .. ...... 79/89 

I/idea Graphics cards 
ATI 
Graphics Ultra w/I Mb .. ...... ... ... .. ..... ... .. 298 

~(;"ifQ:i~sn~~~k°~~:nr:::g : m 
VGA Stereo FX/ 512K ........................... 214 

Diamond 
SpeedSTAR Stealth w/IMb ...... .. ... ....... 239 
Speedstor 24X 24-Bit Color w/IMb ..... 169 

Orchid Fahrenheit 1280 w/lMb . . 275 

Paradise 
Windows Accelerator w/ 1Mb .. ... . .. .... 245 

286112 $269 
80286/12 CPU • 3.s· Floppy • l Mb 

10 l Keyboard • Monitor Extra 

+ Cardinal.. $3995 
Modem Bundle 
2400 Baud, FREE Prodigy Software 
Free software gets you on-tine fast! 

Math Coprocessors 
AMO 80C287 ...increose your 286 PC 
performance. 80C287· to ............... S 59.95 
IBM 8087 Genuine w/monuol .... S 29.95 
Intel "OverDrive"-Reducedl ...... Call 
80287's 80387SX's 
80287-10 ..... .. .. 89 80387SX· 16 ... .. .. ... .. 69 
80287-20 ... ....... ... ... 79 80387SX-20 ............ 78 
80287XL .... .. .. 88 80387SX-25 ............ 78 
80387's 80387SX-33 ....... 88 
80387DX· 16 .... .. .. ... 79 80487SX's 
80387DX-20/25/33 84 80487SX-20 ... .. .... . 469 
80387DX-40 ......... I 19 80487SX-25 .. 489 
80387SL ................ 99 RopidCod ........... 269 

Memory Upgrades 
Notebooks ••• 
Compaq Contura. 4MbS 198 u u , • 

~~'gfJ~~o:.~Mb. :~~~ " " • 
IBM CL57SX, 4Mb ........... 345 ••, • 
Everex Carrier, 2Mb ....... 118 • • _ ••• 
Toshiba T4400. 4Mb ....... 218 ' I I •• 
Toshiba T6400. 4Mb ....... 218 
Zenith Z-Note. 2Mb .. ...... 168 

Laser Printers-"O"K Boards 
HP 11 1/ lllD/lllP/llP/llP+/ll/llD ..... ...... .. .. .... 49.95 
Panasonic 4410/30 or 4420/10 .. 69.95/49.95 
Oki 400 ...... 49.95 Oki B00/20 .. .. .... 59.95 
Oki 830/40 79.95 IBM 40 19/29 ....... 49.95 
NEC ........ ... 69.95 QMS 410 .. ....... ... 69.95 

~s9'l'g,~'~l2~f.~~d.es ................ s 3 t8 
Compaq Proliner 3/ 255. ZS ................... 84 
Compaq Proliner 4/ 33. 2Mb . ..... 98 
IBM PS/2 90. 95. 2Mb .... ... 89 
Dell 420/25/33/50SE. 4Mb .. ... ..... ... ........ 208 
Coll for NEC, HP, Zenith, Leading Edge. 

1.l)lll'Jlf~ 

Cl lO ICI 

A!J~USI 199(1 
fAX96 

fax' 0 0J~Qodem $89 
WINbest fax 96 
Windows for FAX and MODEM. DOS 
modem sottwore. FAXogrophy. 
COMit for Windows ... 
2400 MODEM and 9600 FAX (int.) 
WINbest fox96 ........ ...... ...... ... ........... 89 
fox96 w/l- liner .. ... ... ................. ....... 159 

Advanced® Boards 
286 -12MHz .. ... .. . 69.95 
386SX ·25MHz ... .. .. .. ... .......... .. 119.95 
386DX -40MHz .............. .. ... .. 199.95 
486SX ·20MHz ... .. . ...... .. ... .... .... 199.95 
486DX2 ·50MHz ..... ..... ..... ... .. ... .. 699.95 
486DX2 -66MHz .. .. . ........ ... . 999.95 
486DX ·50MHz ............. ... . Coll 

PC6781 SHA 
386SL/20 
NoteBook 
• Only 4.9 LBS .! 
• 2MbRAM 
• 80MblHD 

$1699 

... all Advanced 
Systems include: ----­Ad11anced computers 

386SX/16
Desktop System 

Cal/ACPfor 
Notebooks.. . 

386SX/20
Notebook 

l Mb RAM • 40 Mb Hord Drive 
3 .5" 1.44Mb FDD • VGA Cord 

~~~~~~~d $499 
and m o re l 

AST 
COMPAO 

MITAC 
TOSHIBA 

40 Mb Hord Drive 
l Mb RAM • VGA LCD 

$999 
Software Sale...up to90% Ott! 
35,000 Packages in stock 

IBM OS/2 
Special Purchase 
04G l 049 OS/2 Extended. 
w/server. List 1995 ACP 11 59CompuServe .. .. .. ... . 12.95 Colnbase ... ............... 9.95 

Life & Death ............. 9.95 Computer Comic ..... 9.95 04G l 051 OS/2 Lonserver Desert Storm ............ 9.95 Complete Crops .... 9.95 
List 795 ................. .. . ACP 429 Personal Biz Base .... 12.95 Pro Football Analyst . 9.95 
04G l 091 OS/2 Ext . Admin.Stickbeor ............. ..... 9.95 Hdc Window Apps . 12.95 

Dvorak on Typing ..... 9.95 30 Min. Negotiator .. 12.95 kit , List 165 .............. ACP97 
Bible Trivia .. . .. . ... .. 12.95 Retirement Planner . 12.95 lOG 5999 OS/ 2 2.0 Upgrade 

List 149 ... ............... .. .. ACP 79 

All 4 for only $499!Call for a complete list ... 

s7711 
Symantec 
Norton 
AntiVirus v2.0 
Cure Infec ted 

systems plus on-going preventative 
care. Inc ludes Norton's 24-hour Virus 
FAX-Line for new virusupdates. 

Symantec Q&A 
Database v4.0 $179 
ACP Price only .......... .. 
Norton Desktop for DOS ......... ... .. 99 

(Quantities Limited) 

:fbiamon 
Computer Systems, Inc. 

Speed Star 24X 
... make your 386 perform like a 486 

:~~~~~t~:t~~~·~t1 ~~ ACP 
• 1Mb RAM only 
• WD90C31 Chip $ 
• 5 Year Warranty 169
• 24 bit color for 

16 .7 mill ion colors 

Seiko CM 1450 
New low price on 
on Incredibly sharp 
SVGA flicker-free. 
non-interlaced multi-scanning 
monitor. Features fines! quality 
Trinitron high-contrast b lack tube. 
.25mm operature grille and 
1024x768 resolution. 
CM 1450 14" ..... .. . ... . $ 449 
CM 1760 17" (.25mm) .. ..... .. 1149 
or try Seiko's new 20· 
CM 2070 LR 20" ... ...... ........ ... 2299 

8j WinPrinter 
11) 800 • Postscript 
crj • 800 dpi • GDI Direct 
~ • 50 fonts • HP PCL 

~ "3 printers in 1" 

a; s12953r!:Ml~~;~!!~:~ 

New. 24+FAX 96 
Now you can get a 2400bps V.24bis 
data modem plus a 9600 bps FAX 
with Hayes superior performance 
and compatibility. All at a great 
price. Also includes SmartCom EZ 
and SmortCom FAX sottwore. 
OPTIMA® 24 + FAX 96 .. . $ 158 
OPTIMA~ 96 + FAX 96 .... ... ... .. call 
OPTIMA®l 44 +FAX 144 ........ . 475 

Canou® 
ACP is now a Canon® 
Authorized Reseller .. 

NEW LOW PRICES! 
BJ lOE Portable ... $29995 

BJ lOEX .. ............... $30995 

BJ 300 BubbleJet $44995 

Advanced compute• Products, lnc.IZJlllEJ 
1310 E. Edinger, Santa Ana, CA 92705 •FAX 714-558-8849 •Toll-Free 1-800-FONE ACP •Sales 714-558-8813 MMC1 

Prices subiect to change without notice. No surcharge on credit card. Credit cards not charged unlil we ship. 100% risk lree return guarantee! If you are not 100% satislied just return insured within 15 days complete with 
all materials in new resaleab!e condition with original invoice. ACP wi ll immediately exchange product or issue ACP credit less shipping for future purchase. No Returns on software Special Purchase 

Circle 238 on Inquiry Card. 



PS/ 1286, l86SX Zenith !·386/20; 25; 33 and 33E 

2M8 92F993S ......... $99 1M8 ZAlBOOME ...... $49 4MB ZAlBOOMK ..... $149 


PS/2 30/ 286, E•PJnslon board 149nsg Zenith Z·586SK, 286PL+, HS 

2M8 Kit 30F5!60 ............ $89 2MB Kit l-60S·1 ........ .............. $99 


PS/ 23SSX; LS, 40SX, SO!, SSSX; LS, 6SSX; LS, 70 & xsuuon Zenith 486/l!ET; 25E 

1M8 6450603 ......... $49 2M8 64S0604 ......... 579 4M8 ZA4200M2 ..... $189 16MB ZA4200M8 .... $S99 


PS/2 70·A21; A61; 821; 861 
 Hewlett-Packard
2M8 6450608 .............................. $79 


PS/ 235SX; LS, 40SX, SSSX; LS, 655X; LS, 34FlOXX & xsuuon 
 Vectra OS/ 16S; 20PC, RS/20P~ 25PC, 20C 

4M8 34F2933 or 87F99n ............. $1lS 
 4MB Kit D1542A or D1642A 


PS/ 23SSX; LS, 40SX 
 Vecta 386/16N, 386/ 20N 


8M8 6450129 •.•......................... $289 
 2M8 02406A .......... $99 8MB 02404" 

PS/ 2 90, 95, and P75 unstall In pairs! 
 Vectra 486 PCUnsbll In palrsl 


4M8 64S0128 ........ $1lS 8M8 6450130 ....... $289 
 4MB D2151A ......... $169 BMB 021!2.I 

VK1r.1 386/ 25, 486/ 2ST, llT llnstlll In palrsl 


2·8M8 with 2M8 149n59 .............................. 5269 

~nslon boards for 50, soz, sssx. 60, 65SX 

2M8 D2381A ... 

M6M8 with 2M8 64S0609 ........................... $309 
 NEC 

Elpans\onboards ftlr all mOdels 70 and 80 
P-riaote 286/12; SX/16 and SX/20 

2M8 lllt OP-410-8103 ............ $99 
2·14Mewlth 2M8 34Fl077 . ........... sm 


Compaq 4 P-rmate 386/20; 25 


ProUnH 5/ 25; 3/ ZSZS ~~. 
 2M8 APC·N6SS ...... $329 BMB APC·H6S6 ..... $659 


2M8 141738-001 .... $90 8M8 141742-001 .. $28S 
 Powtrmate S86/33E and 486/lSE 
2M8 OP·410·S101 •..•...... 


4M8 Module 113132-001 ...... S1S9 

DtskPro 386-20, ZOE and 25 

AST 
4MBB°'nl 11l64S·001 ............ $219 


Dts~Pro 3865/ 16 
 Bravo !86·SX, WS/ 286, 586 


4M8 Module 112534·001 ............. ......•..• $1S9 
 2M8 SOOS10·002 ... $89 4MB SOOS10·008 .. $179 

4M8 80>nl 113634·001 ...... $229 
 Prtmlum 586/25; 55; JJT, Premium II J86SX/16; 20 


OttlPro 286N, 386N; I series; 386SX/20, 20N; Port1ble 
 1M8 W/WPB S00780·003; 002 .....•...•........ $59 

486c; MSerles eipanslon bonds; SystemPro LT Strtes 
 Bravo 4/ 35; 486/ 25; Premium II; TE; Strv11 SE 4135 


1M8 118688·001 .... $49 2M8 118689·001 .... $79 
 2MB w/WPB S00718-004; 780-00S .......... $119 


4M8 118690·001 ... $135 8M8 112877-001 ... 5299 
 PrtmlHI 11 IAlll, Premium 186/35T and 186SX/16 
4M8 W/WPB S00780 ·004 ...................... $145 


2M8 115144·001 .... $99 8M8 116S61-001 ... $289 

DflkPro 586·55, 486·33, and systemPro 

All Premium 586/ Jn, 486/35T, sener SE 4133, Bravo 486 
8M8 W/WPB S00780·001 ...........•.•.......... $289 


2-64M8 W/2M 128160·001 ..............•.•.•...... 5359 Please call for any upgrade not listed. 

Oes1Pro l86M, 486M, SVStemPro lT 132-Blt I.Ip. boanll 

AST Texas Instruments 
Prtmlum Exec Notebook 1MB ..•. $69 TmelMate 2000 1M8 ............ $89 


4M8 ............ $129 TratelMatt 3000, WlnSX 2MB ....•......... $79 

TratelMate 4000 4MB ••••••.••. $219
Compaq 

contura3120 and 3/ 25 4MB ............ $199 Toshiba
<j; 
8M8 ............ $429 11000SE; LE; XE; 2000; 20005X; 5Xe 2MB ..... SSS 


lTE 286 Notebool 2M8 .............. $99 and11800 satelllte series 4MB ............ $169 

4M8 ............ $199 BM8 ...........• $319 


lTE 386S/ 20 Notebool 1MB ...........•.. $99 11200XE, 1600, and 3100E 2M8 .............. $89 

4M8 ............ $199 moosx, 32oosx. and sxc PortJbles 2MB .............. $89 


lTE Ute 20; 25 Notebool 2MB ............ 5139 4M8 ............ $149 

4M8 •.•........• $229 moo 3MB ............ S149 


Sll 386 Notebool 1M8 .. $89 moon Notebool 2M8 ............ s1s9 

4M8 ............ $199 4M8 ........... $189 


14400 and T6400, SX, SXC Notebool 2M8 ............ $159
Dell 
4M8 ............ $189 


NllO and NllS Notebool 2M8 ...... .... $179
<j; BMB ..........•. $389 

212N and l20N Laptop ~ 1M8 ............ $89 
 moo 2M8 .•............ $95 

212N and l20N; N+ 2M8 .......... $129 
 T5200; T5200C and TIISOO 2M8 .............. $92 


Everex BM8 ...•...•.•.. $299 

Tempa lJ NotebOOk 2MB •.•..•....... $89 zenith 

Tempo C>rrltr Notebool 2M8 .••....•.•.. $119 Z·Note Notebool ~ 2MB ......•.•. $169 


IBM ~BMB..•.•..... $499 

PS/2 CIS75X Color Notebool ~ 4M8 ...........• $349 MastersPort l86S~ SlC, Sll 2MB .......... $109 


~8M8 ............ $669 
 MastersPort 586SX 2MB ..•••..... $119 
supersPort sx; 286e; SllmsPort 2MB ............ $139
N51 Notebool IA/II 2M8 ............ $179 

SUPf\'5POrl286;286! 1M8 ............ $99
4MB ............ $249 

supersPort 286e; SllmsPort 4MB •.••.•...... $279L405X and N33SX Laptop 4M8 ·········••• sm 


L405X 8M8 ............ $28S 
 TurbosPort 386; 386e 1M8 .........•.... $89 


NEC Other Upgrades 
Crld 145051 2M8 .......... $149 


4M8 ... $249 

UltnUte Ill, SU2SC 2MB ............ $149 


Grid 1500 series 4MB ............ $229 

Ultt•Ute SU20, SU20P 2M8 .$149 
 Panasonic CF170, CFZ70, Cf370 1M8 ..••.•.•...... $S9 


6M8 ........... $299 
 Sanro and ZeosNote!IOot: Memory 2M8 ...•• $99 

PrOSpted 286, 386SX·16 1M8 ............ $109 
 Mag navo1 and Pat~ard Bell Notebook 1M8 ..... $89 


4M8 ......... $209 
 4M8 ............ 5199 

Prospeed 386 2M8 ..... $149 
 Sharp 6220 Notebook 1M8 ............ $109 


8M8 . ......... $449 we now urry batteries for most notebooM and laptop systems. 


Laser Printer Memory 
Hewlett·PiiltlardliilserJetllP, 111, lllP, IUD Brottter Hl·8, BE, 80, BV 

2M8 334758 ........... $99 4M8 334778 ........• $159 1M8 MB-810 ......... $129 2M8 M8·820 ........ $169 

Hewlrtt-PackanfliilserJetllandllD Panasonic 4410 and 11430 

2M8 334448 ......... 5102 4M8 3344S8 ......... $160 2M8 XX·P441 ........ $119 4M8 PN N/ A......... $189 

HewlettPackani LiilserJet lllsl, IV, andXLJDO Panasonic 44501 and 4420 

1M8 C2063A ........... $49 4MB C206SA ......... $149 2M8 XX·P441 ........ $119 4M8 PN N/A .. $189 

Hewlett Packard Desk.let 500, 500C Oklliilser400 

256K 227078 ...................... SS9 1M8 70014701 ........ 579 2M8 Olli PN N/A .... 599 

IBM llser 4029 All Models Teus lnstrumMts Mlcroliilser artd XL 


2M8 118lll4 ........ $109 4M8 1183335 ..••.... S129 1M8 255ffi9·0001 ..................... $49 

canon LBP·4 Epson EPL 6000 


1M8 !63·22.30 ...... $119 2M8 PN N/ A......... $169 2M8 185401 .••......... $99 4MB PN N/ A......... $169 

canonLBP·llliilnd8111Plus Epson ActlonLaSff II, EPL-8000 


2M8 563·2350 ...... $249 lM8 563-2560 ..... $299 2M8 PN N/ A......... $169 4M8 PN N/A ......... $259 


CALL THE UPGRADE EXPERTS TOLL FREE 800/535-5892 

A0193 Circle 248 on Inquiry Card (RESELLERS: 249). 

~-'ivin1•sto11~:11_'-fEcHNO~Y CORPORATION 

First Source International 
''The Only source for Computer Upgrades" 

• 30 Day Money Back Guarantee 

• 100%compatible in form, f it, and function 

Tu•n you• 286 into a :SB& 
with the SX/ Now! 

For Windows enhanced mode, true multttasklng, 
background operation fllr Windows 3.1, OS/2, and 
386 softlVare. SIC/Now! Includes a Math coprocessor 
socket, 8Kb cache and Improves system performance 
by up to 350%. 

t/ HP ESZ86/1Z & ES/ 8 
t/ Epson Equity lie and 

Epson Equity llPIUS 
t/ IBM Original AT 

and XT/286 
t/ AGI 1BOOA, B, C 
t/ AST Premium 286 

and Bravo 2B6 
t/ compaq Portable 

Ill and DeskPro 286 
t/ NEC PowerMate 286+; Portable+ 

t/ IBM PS/2 2S/2B6, 302B6, 50, 501, & 60 
t/ zenith z-248 

"Kingston Technology corp.'s SX· Now! Is 

the und isputed performance champ." 
·PC Magazine, Oct 29, 1991 

25MHZ SK/Now! ·· ····· ·· ·-~·-· · · · · · $299 
33MHZ SX/NOW! ..... .....~· · · ··· · · $329 
Add a Math -Co for ....... .. ... ......... . ... . . $70 

1\-f'~ Megahertz
CORPORATION 

Internal FAX / Modems fo• 
AST, Compaq, IBM, Sharp, Tl, 

Toshiba, and zenith laptops. 


14.4 FAX/14.4Modem 
V.52 Modem with V.42/V.42bls send/Rec Fax 
as Iowas ... .................•...... ............ .•............ $569 
Megahertz modems Include: 
• Easy lnstallaUon lllth Illustrated user's guide
•-.r. ln<lud!d • Free lecllolcal support 

• Fulls-year warranty • Hayes !llmpaUble 

Intern al Modems 
2400bps w/V.42bls MNM as low as ................ S169 
Internal FAJl/Modems with send & Receive 
24/ 9600bps w/V.42bls MNP·Sas low as ..•..•..•.• $219 
96/ 9600bps w/V.42bls MNM as I011 as .......... $469 

For all laptop and Notebook compute rs 
Pocket FAX/Modem with Send & Receive 
24/ 9600bps w/V.42bls S/R m as low as ........ . $249 
96/ 9600bps •IV.42bls S/ Rmas low as ........ $469 

Expansion Boa•ds 

1agr;.a 1 

BoulUm IC! S12K·2MI for IC! ..d PS/ 225/ 286 and 30/286 
macblntS. Prolldes UM 4.0 H!landtd memory onlr. 

W/S12K ...................• $129 W/1.5M8 .....•.............. $181 

W/1M8 ..................... $162 W/2M8 •.... ...... $199 


Brx:aRJm ATPlus 2·8MBiaemory boanf for 80286 & Ba38S 
IBM comjlattble machines running up to 53MHz. Get connn· 
Uonal, eipanded tllM EMS 4.01 and/ or eltendtd memory, 
supparts DS/ 2. 

W/2M8 .. ....... $169 W/ 6M8 .. ... $299 
W/ 4M8 . ................. $229 W/ 8M8 .................... $369 

eonRam AT 110 Plus 2·4MB memory boanf, same as AT Plus 
with 1 serial and 1 !lafallel port Uses IM 1 l DRAM chips. 

W/2MB ..................... $199 W/ 4MB ........ $279 


Video cards 
Boca Research 
BasicVCA 125611.1640148016 color .. ....... $65 
Super VGA 151211.11024 I 768 16 color .•.•••••••••.........•••... $119 
Super XVGA 1MB 11l24 1768 256 color ........... ... $159 

Diamond computer 
stulth 24 24bit,16.7•1111on colors ........................... $209 
Speed5TAR 2AXTnle COior (anf ...... ... $169 

• user installable products 

• Installation Instructions Included 

• Toll -free technical support 

• Thousands of items In stock 

• Manufacturer' s warranties 

• corporate PO'S, APO/ FPO's 

• Government & Educational pricing 

• Int ernational orders welcome 

• Special volume pricing 

• 24· hour fax line 

@!&'1 
• Same day shipping 


• overnight delivery available 


• Visa , MC, AMEX, and Discover accepted 

• No surcharge on credit cards 

• can for any Items not listed 

• We' ll meet or beat any advertised price 

Toll free from anywhere 

in the United States or canada 


800/535-5892 

International 

714/588-9866 
Facsimile 

714/588-9872 . 
Business Hours ~ 

Monday-Friday, BAM ·SP~ 
Saturday, 10AM·3PM, p.5.T. 

Mall orders to: First Source International, Inc. 

36 Argonaut. Suite 140 


Aliso Viejo, ta llfllrnla 92656 USA 


Terms and conditions 
Memorr prod11cts are third party. man11hct\lren·~rt 11 1111bm art for 
yo11 rconwenlence.fre lgt1tcbargtSm11 on·rtf1ndable.A20%mtoO· 
l1g fH wm be charged on Jll non·driectln retllms, u11opened, and 
refustd orc.anceUl'd Of1Sen.Itemsmust beret1111f'dwfttlh11S d.ayswf1' 
or1glnal d11C111ntt1utlon and pXbgi•D. AtttD11ed Meniandlst Al· 
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Network 
3COM 

3C503 Elherlink 11/ 5-pack ..... 169/799 
3C503TP 10 Base T ..................... 229 
3C505B Elhernel Plus .. .. .............. 579 
3C507 Elherllnk 16 ....................... 279 
3C523 MCA Elhernel .. .. .. ...... ...... .. 299 

ART/SOFT 
S1aner Kii 2mbps/AE2 .. ......... 325/459 
S1aner KllAE3 ........ .... .. .... .............. 539 
Lan Cards 2mbps/AE2 ........... 129/199 
Lan Card AE3 . .. . 229 
Central Slation .. . ............ 419 

INTEL 
El her Express 16TP/E ISA ... 125/539 
Token Express 16/4 ISA/MCA ..... 499 
Token Express 16/4 EISA ............ 649 

NOVELL 
Novell Ute 1.0/slar1er kil ......... 69/409 

Nelware 2.2 5/ 10 User ........ 519/ 1099 
Nelware V .2 .2-50 user ............... 1989 
Nelware 3.11 20/100 User 1699/3646 
Netware 3.11-10 User .......... ...... 1375 
NE1000/NE2000 ...... .. ............ 129/155 
NE 3200 . .. ....................... 669 
Access Server .... ....... .................. 1595 

SMC 
PC130/PC130E ........... 75/99 
PC600WS/PC600FS ...... ..... 129/209 
Elhercard 6 bll/16 bil .. ........... 129/149 
Token Card e bit/16 bit . ......... 349/399 
1 o Base· T Card 6 bll/16 bll. .. 165/205 
3606TP 10BT concenlralor .......... 409 
3512TP Elher.10BT conc.12 pon 709 

THOMAS CONRAD 

Network Software 

Borland D Base IV LAN· 1 user ...... 249 
Borland Qualro Pro V.4 .0 nlwkable .. 3 19 
Close-Up Lan 2user/8 user ........ 249/479 
Foxp ro Lan 6 user ............................. 559 
Lolus 2.4 server/node ................ 559/339 
l otus 3.1 server/node ................ 625/409 
Norton PC Anywhere V.4.5 Lan .. ... .. 325 
Peachtree Network Accounting .. .... .. 489 
Procomm Pl us Network 5 pack .. ...... 325 
Unlouchable Network ............ .. .......... 429 
Word Per1ec1 Office- 5 user ............ 289 
Wordstar 2000 LAN-3 pack .............. 259 
X Tree Virus Sale Lan ....................... 379 
X Tree Nell lor Unix .. .. ... 319/ 189 

Software 
Aldus Pagemaker .. .. .................. 499 
Carbon Copy/Close Up ............ 129/ 109 
Clarion ProDeveloper ...................... 449 
Clipper 5 .0 ........................................ 469 
Corel Draw .... . . ............ 365 
Dbase IV 1.5 ..................................... 419 
Foxbase/Fox Pro ...... ........... 259/499 
Framemaker .................... ................. 549 
Freelance Plu s . ... ......... ... ..... ............ 309 
Harvard Graphics .. .. ............ .. ........... 369 
Lotus 2.4/3 .1 Plu s ........... ....... .. 345/389 
Lolus Symphony .... ................. .......... 469 
Laius for Windows ... .. ..... .. .. 415 
Sma r1 Suite Bundle .. .. .. .. ....... .. 449 
Microsoft Windows 3 .1Mlord ..... 89/219 
Microsofl Word !or Windows .......... 299 
Mlcrosott Excel for Windows ........... 319 
Nor1on Desktop for Windows . .. ...... 115 
Nor1on UliliUes 6.0 ........................... 11 5 
Nor1on AntiVlrus . .. ................. 85 
Peachtree Ill Complete DO .... .. ...... 189 
Paradox .. .. .................... call 
C&A 4.0 ... .. ....................... 219 
Quallro Pro . .. . .. ............. 299 
Ventura De sk1op Publ ishing ............ 479 
Word Perlect 5.1 .......................... 255 
Word Perlect lor Windows .... .. ......... 259 
Wordstar 7.0/2000+ ................ .259/225 

After 9 Years, We're Still Doggedly 
Determined to Give the Best Doggone 

Service and Prices to PC Users! 

1-800-438-6039 
Notebooks 

TEXAS INSTRUMENTS 
3000·60/60/120 ........ 2025/2195/2569 
3000 Win SX-60/60 ........ -. 1750/2339 
3000 Win SX/120 ........... ............ 2699 

TM4000 Win• 4MB 
SX/16 w/ BOMB HD .................. ... 2179 
SX/25 w/ 120MB HD ................ . 2399 
DX/25 w/ 120MB HD .................. 2699 

AST 386SX·20 
43V • w/ 40M B •2MB .... .. ... .... ... 1995 
63V •WI 60MB • 2MB .... .. . 2299 

NEC 
Ullrallle SX20 w/ 60 . . .. .. ..... 2539 
Ullrallle SX20 W/ 60 . ............... .. . 2599 
Ultrallte SX25 color w/ 80 .......... 4999 

EPSON 
NBSL·20/25 ....................... 1525/ 1775 
w/ 60/60/120 MB HD ..... 369/542/756 

Monitors 
NEC MUL TIS YNC 

3FGX/4FG ............................. 669/769 
PANASONIC 

1361 11395 .... . .. .. ................. .. 329/439 
1991 ·20' 1260x1024 .......... .. ....... 1559 

SAMSUNG 
Fial While ML4571 ....... .. ....... .... 11 9 
CVB 4995 Syncmasler 2E ........... 269 
CVM 4967 Syncmaster 3E .. ........ 299 

CTX 
5466/5466N I .. .. ............. .. ..... 269/329 
3436 Multiscan .28 .. .. 399 
1760 17' VGA.26 ........................ 61 5 
5439/5432 .............................. 229/275 

NANAO 
9070U/90601 ....................... 66911025 
5501 /5601 ............................ 1149/ 1699 

VIEWSONIC 
7 /6/6FS ..... . ............. 1069/369/629 

Video Cards 
AT/ 

VGA lnlegra 512K ............ .... ....... ... 69 
Graphics Vantage 1 mb ........ .. .. .. .. 229 
Graphics Ullra w/ 1MB .. 459 
6514 UllraPlu sw/1MB .... .. ........ . 369 
VGA Wonder XL24 w/ 1 mb ...... .. 149 

BOCA 
Basic VGA/Super VGA .... ... .. 63/129 

CARDINAL 
VGA 700/732 w/ 1MB ..... ..... .. 119/139 
900 w/ 1mbf765 .................... 225/169 

ORCHID 
Prodeslgner II w/ 1 mb .................. 185 
Fahrenheil 1280degreewlth 1 MB .. 289 

VIDEO SEVEN 
10241 Plus w/ 512 ............................. 79 
V RAM 111 mb ............................. .. 269 
Win . VGA w/ 1 mb .............. .. ......... 139 

Modems & Fax 
CARDINAL 

2400 INT/EXT ... .. ....................... 62/64 
2400 INT/EXT w/MNP .. .. .. .. .. ... .. 69/99 
9600 INT/EXT .... .. ........ .......... 249/279 
96/24 Fax modem INT .. .... .... ......... 89 

HAYES 
Ullra 1.44 V.32 ............ .. ........ .... ... 679 
Ultra 9600 ext .. .. .. ... .. .................... 599 
Opllma 9600 V.32 ........................ 339 

HEWLET·PACKARD 
Plain Paper Fax 200/310 .... 999/1339 

INTEL 
Sal lsfacllon Modem 200/400. 309/409 

PRACTICAL PERIPHERALS 
9600 V.42 lnl /Exl .................. 269/279 
1.44 FX lax/modem Int/Ex! .... 350/389 

US ROBOTICS 

Printers 
CANON 

LPB4+/LBP6+ . .. ... 919/1499 
BJ20/ 200 ............................. 399 /369 
BJ 300/330 .......................... 469 /599 

DICONIX 
160Slf701 .............................. 299/439 

EPSON 
FX670/FX1170 .. ........ .. ....... .. 269/379 
L0570/L0670 ....................... 269 /435 
L01070/L01170 .. .. ......... .. .. 375/579 
L02550 ........................................ 849 
EPLBOOO ...... ..................... .. . 1295 
DFX5000/6000 . . ..... 1269/2139 

HEWLETT-PACKARD 
La ser Series IV/1110 ........ 1479/2599 
Laser llP/ll lP .. .................. 669/ 1069 
Desk Jel 500/500c ........... 399/669 
Desk Jal 550c ............................ 729 

IBM La ser 
6/6P . .. .............. 1479/ 1625 
10/ 1 OP ............................. 1749/2699 

NEC 
Sllenlwriler 95 .......................... 1469 

OK/DATA 
164/360 ......................... .. . 229/219 
320+/321 + .............. .. .... ..... .. 314/435 
590/591 .... .. ............ .. ..... ...... 439/595 
393+/393C+ . .. ......... 919/999 
400/610 LASER ................ 599/ 1064 
630/640 LASER .............. 1269/ 1569 
34 10 .......................................... 1299 

PANASONIC 
1123/11241 .......................... 199/275 
1624/1654 ..... 339 /539 
2160/2123 ........................... 175/255 
1695/2624 . .. ............ 369/379 
4410/44501 ........................ 649/1079 
4430/4455 ......................... 909/1719 

OMS 
PS 410/615 .. .. ......... 1529/2949 

Color Scrip! 100 model 1 Op ...... 4999 
LASER ACCESSORIES 

Upgrade lor HP Ill 1 mb .... ......... 79 
Upgrade· HP Ill 2mb/4mb . 109/179 
Paclllc Dala 25-N-1 .. ....... ..... .. ... 249 
Paclllc Page PE/PE XL .... ... 269/649 
Pacific Connect X I . .. .. .. . call 
Complele Fonl Library ........ .. .... 249 
Fonl Bank Canrldge 1.5 Mb ..... 269 

Mice & Misc. 
Microsoft Mouse w/Wlndows 3.1 ... 149 
Mlcrosofl Ball Pol nl Mouse ............ 11 B 
Logltech Fotoman . .......................... 525 
Logil ech Scan Man 256 ................. 2 6 9 
TRIPPLITE 
BC 250/400 .............................. 119/ 169 
BC 600 Lan/900 Lan ............... 269/369 
BC 1250 Lan ......................... .......... 499 

Bulldog Systems 
Bulldog 's Standard Conf/gura rton 

Du~,{~~p~~ ~1'i:s;1~~~~l~~~GC,.•rd 
Monllor (1 024 x 768) • DOS 5.0 • 

Windows 3.1 • Mouse • 1 year 
warranty I 

366·SX/25 WI 2 MB w/ 60 MB HD .. 1199 
366·40 (64K CACHE) 4MB, 120HD 

$1369 
466·33 (256K CACHE)4MB . 210MB HD 

$2059 
486-50 (256K CACHE)4MB, 210MB HD 

$2269 
C•ll for othtu conflgur•tlon• 

Drives 
CONNER 

120 IDE 3.5/2001DE 3 .5 ...... 329/499 
/O MEGA 

90 MB lnslderrrran sponable579/669 
Dual 90 ext ................................. 1495 

MAGNAVOX 
461 RS EXT CDW/ soltware ........... 369 

MAXTOR 
7120A 130 mg ........................... .. 369 
7213A210meg .......................... 569 

MICRO SOLUTIONS 
Backpack Exl. Floppy 1.2/1 .44 ... 169 

QUANTUM PASSPOR T XL removable 
120MB/240M B .. 699/669 

SEAGATE 
ST 3096A /3144A ...... .. .......... 249/329 

SYSGEN-Moblle Disk 
40/ 60/ 120 ...................... 399/569/649 

FLOPPY DRIVES 
360K/1.2MB/1.44MB .......... 59/59/59 

Tape Drives 
IRWIN 

Acculrak 120/250 ................. 189/239 
COLORADO MEMORY SYSTEMS 

DJ10120Megln1Jumbo ................. 199 
OJ20 250 Meg lnl Jumbo ................. 259 
Trakker 120/250 ................. 3 19/439 
QFA 700 Meg lnl .. . .. ..719 

MICRO SOLUTIONS 
60/250 Backpack. .. ... .. ... .. ... ..429 

Memory Boards 
AST 

Six Pack+ w/384K XT ..... .. ......... 129 
Six Pack266w/OKAT .................. 95 
Rampage PC w/ 1 mb ............. .. . 285 

ORCHID 
Ramquesl 16/32woK PS/2 ........ 199 
Ramqua sl 6/16 w/OK XT/AT .......129 

ACCELERATOR BOARDS 
Orchid Tiny T urbo Xtra ........ 179 

Chips 
INTEL 
SX or DX ............................. 69 
CYRIX SX16/20/25 77 
DX33/40 ... .. ........................ .. ....... 95/125 

610 Industrial Park Drive 
Evans, Georgia 30809 

PO Box 211043, Martinez, GA 30907 
OPEN weekdays : 8:30 a.m . to 6:00 p .m . 

(706) 860-7364 •FAX (706) 860-7358 

BULLDOG 
COMPUTER PRODUCTS 
Nocna1911c<u1<1.1ca1<11. Sn:l'Q"<;a'\<l~..,<Jng uua 1 "'"""'"" 16l • PO l Fl>OaJJ • -• a.Ja.1 ......,.~, :> ~1 ,... ....,, ., 

all•r• •ncl d ...... .,. h.,.,:C.1c.,.ri ..........1ac""'' oo.1i .... =-i. 1-Ci)ll-::Oi1Clio.!l!•'"·""'°'c"m.;t... 1 1 ~1.\l .;;,ry • O'l-'\I:..;,
• tu-O<> u.ld •lem • .o.1,_ ....., ...,~•n:••••~cr10 11~ -. ,.,.,,,., ...,, ,.. IOCJ<.,...,M o... .,.... ICll 'Wl -. ••P""e<lw"" u .-e 

~:,:;..c.;::~..::.~:~1:~;~~.~~~ ~~t;~~ ~~;r-;~~~~...;~:~.~~'~::7.":i~~~~~· 



HEHO~Y 11 HEHO~Y f ! HEHO~Y 11 

ACER 486sx - 16MB SIMM <4M x 36J $ 529.00 

32MB SIMM <BM x 36J $ 1,599.00 
AMI El-FLEX - 64MB KIT (4 SIMMS) $ 2,799.00 
AMIGA 2000 - 16MB SIMM $ 469.00 
AST BRAVO 486LC - 16MB SIMM $ 469.00 
COMPAQ SystemPro - 32MB MODULE $ 1, 199.00 
DELL 486's - 16MB KIT <2 s1MMs> $ 538.00 

32MB KIT (2 SIMMS) $ 1,088.00 
MAC llfx - 16MB SIMM $ 479.00 
MAC QUADRA 950 - 16MB SIMM $ 469.00 
MAC llci,llcx,llsi,QUADRA 900 - 16MB SIMM $ 469.00 
MAC QUADRA 700 & SE/30 - 16MB SIMM $ 529.00 
NeXT TURBO - 16MB SIMM $ 469.00 
SUN IPX,ELC - 16MB SIMM $ 499.00 
SUN SPARC S!Eff1V!Eff1 = ~@~M~ lffO/J' <C~!LfL 

~ 

) 

I• 

I t 

• 

' 
- OTHER MEMORIES AVAILABLE .. . 

IBM 
PS/l - 2MB 

4MB 
M30 - 2MB 
M50Z,55sx,65sx,70 - 1MB 

2MB 
M55sx,65sx,70 - 4MB 
M70-A21,A61 ,121 - 2MB 
M40sx,35sx - 8MB 
M57sx,90,95 - 4MB 

8MB 
M80-041 - lMB 
M80-111.121.311 - 2MB 
M80-A21,A31 - 4MB 
16-BIT OK Exp Board 
32-BIT OK Exp Board 

AST 
PREM. 386/20C - l MB KIT 

$ 68 
$ 149 
$ 79 s 45 
$ 79 
$ 135 
$ 79 
$ 269 
$ 135 
$ 269 

~ 65 
99 

$ 180 
$ 128 
$ 128 

$ 65 

COMPAQ 
DP 386/20,20E,25 - 1MB 

4MB 
DP 3865/16 - lMB 

4MB 
DP 286N,386N,S/20 - 4MB 
M-SYSTEMS - 2MB 

4MB 
BMB 

DP 386/33A86/25 - 2MB 
SystemPro - 8MB 

OK Exg Brd 
DP 3865/16 lMB p Brd 
DP 386/20,20E ,25,25E 

l MB Exp, Board 

DELL 
325D,P;333D,P - lMB 

4MB 

$ 66 
$ 159 
~ 66 

159 
S 135 
$ 79 
$ 135 
$ 299 
$ 96 
$ 269 
~ 335 

105 

$ 105 

$ 41 
$ 135 

HP 
Vectra QS-16 - 2MB KIT 

4MB KIT 
Vectra 486 - 2MB 

4MB 
8MB 

X-statlon 700 Ser. - 2MB 
4MB 
8MB 

9000/400!A25t - 8MB KIT 
16MB KIT 
32MB KIT 

9000/425e - 8MB KIT 
16MB KIT 

APPLE 
11 ,SE,SE/30 - l MB 
Classic - 1 MB Exp. Board 
SE/30,llcl,llcx,llsl,LC & 

$ 129 
$ 229 
$ 79 
$ 135 
$ 269 

~ 89
149 

$ 299 
$ 495 
$ 999 
$1869 
$ 428 
$ 828 

~ 32 
54 

LAPTOPS 
AST EXEC. NB - 4MB 
COMPAQ LTE386 - 4MB 

SLT386 - 4MB 
DELL 316,320 LT - 2MB 
EVEREX TEMPO - 2MB 
IBM L40sx - 4MB 
MAC POWERBOOK - 2MB 
NEC P.S. 286,386sx - 4MB 

P.S. 386 - 8MB 
P.S. SX/20 - 4MB 

PANASONIC CF170 - lMB 
T.I. TRVL-MT 3000 - 2MB 
TOSHIBA 1000 - 2MB 

2000SXE - BMB 
3200SXC - 4MB 
5200 - 8MB 

PRINTERS 

$ 119 
$ 209 

~ 1~ 
$ 78 
$ 135 
$ 104 
$ 200 
$ 429 
$ 200 
~ 55 

80 
$ 108 
$ 388 

~ 160
315 

PREM. 386/25 - l MB 
PREM . 486/25 - l MB 
PREM. II 486 - 1MB 

4MB 
8MB KIT 

PREM . II lMB Exp Board 

$ 45 
$ 45 
$ 41 
$ 139 
$ 278 
$ 469 

420A25A33 - 2MB KIT 
4MB KIT 
8MB KIT 

450DEA50SE - 2MB KIT 
4MB KIT 
8MB KIT 

$ 82 
~ 158 

270 
$ 82 
$ 158 
$ 270 

Quad. 700,900 - 4MB 
Quad. 700,900 - 32MB KIT 
l/fx - 16MB KIT 
llfx - 32MB KIT 
Quadra 256K V-RAM 
LC 512K V-RAM 

$ 115 
$1120 
$ 499 
$1156 
$ 27 
$ 44 

EPSON 6000 - 4MB 
HP llP, lll ,l/10.P - 2MB 

Ills/ - 4MB 
IBM 4019A029e - 3.5MB 

4029 - 4MB 
OKIDATA 400 - 2MB 

$ 229 
$ 108 
$ 135 
$ 129 
$ 135 
$ 129 

Circle 259 on Inquiry Caret 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

OTHER MEMORIES FOR: 

ACER, ALTIMA, APPLE, AST, CHAPLET, COMPAQ, DELL EPSON, EVEREX, HP, 

LEADING EDGE, IBM, NEC, NCR, OKIDATA, PACKARD-BELL PANASONIC, PHILIP, 

SAMPO, SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS, TANDON, Tl, TOSHIBA, 

TULIP AND ZENITH. 


TERMS: C.O.D. CASH, VISA OR MASTERCARD. 

COMPANY AND UNIVERSITY P.O. 'S ACCEPTED UPON CREDIT APPROVAL 


414 CLOVERLEAF DR., UNIT B, BALDWIN PARK, CA 91706 

TELm (818)855-5688 FAX (818)855-5687 
ALL PRODUCT NAMES, TRADEMARKS AND REGISTERED TRADEMARKS ARE THE PROPERTY OF THEIR REPSECTlVE COMPANIES. 

http:1,088.00
http:2,799.00
http:1,599.00


• 64K Fast Cache SRAM & Expandabl e to 2S 6K 
• 4 MB RAM & Expandable to I 28MB 

• 1.2 MB S.2S" & 1.44 MB J.5'' Floppy Drives 
• I JO MB ISms IDE 64K Cac he Drive 

• J2- Bi t EI SA Hard Disk Controll er (4X fas ter DTR) 
• Orchid/Diamond VIPER 53 Graphics Accelerator 

• 14" Non-interlaced .28mm Super VGA Moni tor 
(Bi gger edge to edge 72 Hz flic ker-free dis play) 

• 2 Serial, I Parall el & I Game Ports 
• Enhanced I 0 I -key Key board 

• Hi-Resolution 400 DPI Se rial Mouse 
• Free Mic rosoft DOS S.O & Wind ows 3.1 

486/33 DX $1975 
486/50DX2 $2125 
486/50 DX $2225 
486/66 DX2 $2325 

• 8MB RAM & 210MB 12ms Drive Add $280 
• J2-Bit VL-Bu s VIPER SJ-80S Accelerator Add $SO 

VESA Standard Local Bus N1DW. 

0nee again "THE COMTRADE PC" 
has the competition running for cover. In review after review, critic's applaud 
Comtrade shocking speed and extraordinary value. According to the latest PC 
Magazine, Comtrade's 486 "Has The Performance Isme Lie/zed." So much so 
that PC Magazine ranked Comtrade's 486 EISA WinStation number 2 out of 63 
systems in their 486 review "MosT BANG FOR THE BucK" analysisVESA LllCill Hus WinSlillinn 
(September 1992). "It's A Very Swift Graphics Machine," says Computer 
Shopper (May 1992). "That Deserves Serious Consideration from Anyone• 64K Fast Cache SRAM & Expandable to 2S6K 

• 4 MB RAM & Built-in 487 Math Coprocessor Who Wants to Juice up Windows." And now faster than ever, Comtrade's
• 1.2 MB S.2S" & 1.44 MB J.5'' Floppy Drives 

latest VESA standard Local Bus VIPER S3-805 is even 3 to 5 times faster than• IJO MB ISms IDE 64K Cache Drive 
• J2-Bit VL-Bus VIPER 53-805 Graphics Accelerator any of our previous reviewed systems.w. IMB RAM (Up to 1280xl024 & 16.7M Colors) 


(Up to SOX faster than standard SVGAJ 

• 14" Non-inte rlaced .28mm Super VGA Monitor 


(VESA Standard for 72Hz Flicker-Free) 
 CoMTHADE KtcHs THEIR Bus!• 2 Serial, I Parall el & I Ga me Ports 
• Enhanced I 0 I -key Keyboard In Comparison With Gateway 2000's VE5A Local Bus ATl Ultra Pro. 

• Hi-Resolution 400DPI Se rial Mouse 
• Free Microsoft DOS S.O & Windows 3. 1 

R ead the benchmarks and52M
486/33 DX $1795 
weep. Comtrade's latest VESA

486/50 DX $2045 Standard Local Bus passes the 
others like their standing still.486/66 DX2 $2145 
Not only does our VL-Bus VIPER 

• 8MB RA M& 210MB 12ms Drive Add $280 
S3-805 beat ATI VL-Bus Ultra Pro 
hands down in overall Windows 
performance test, it is also up toVESA LllCill Hus 1:A1J-Stali11n 2.5 Times faster in the LandMark 
DOS text mode and CAD/CAM• 64K Fast Cache SRAM& Expandable to 2S6K 

• 8 MB RAM & Built-in 487 Math Coprocessor WinTach test. Combine this 
• 1.2 MB S.25" & 1.44 MB J.5'' Floppy Drives 

unprecedented performance with• 210 MB Ultra Fast 12ms IDE 64K Cache Drive 
• J2-Bit VL-Bus VIPER 53-805 Graphics Accelerator a solid reputation for quality and 

(2.S ti mes faster than A Tl Ultra Pro in CAD test) 
service, and a very competitive 

(Up to I280x I024 with Digital Control) 
• 17'' Flat Screen Non-interlaced Color Monitor 

price - and it's no wonder 
• AutoCAD Display List Driver 

Computer Shopper (November• 2 Serial, I Para llel & I Game Ports 
• Enhanced I 0 I-key Keyboard 1992) called the Comtrade 486 

• Hi-Resolution 400DPI Se rial Mouse 
"A Splendid System Backed by• Free Microsoft DOS S.O & Windows 3.1 YESA LB VESA LB 
First Rate S11ppo11. " 486/33 ox $2595 VIP Ell ATI 

53-805 Ultra Pro 486/66 DX2 $2945 • IV~ Slilllll ll~ll i llll lllll' i'l'lldllCIS •Based on WinMarlcs 2.5 as of NOV 1992• 32-Bit VL-Bus IDE Controller (2X faster) $50 Two Year Parts & Labor Warranty 
Swndard SVGA has only I .4M WinMarks One Year On-Site Service 

'The Imel Ins ide Logo is a trademark of Intel Corporation" 

**M illion Pixels Per Second (486166 DX2) 

VL-Bus TSENG ET-4000 has only 5.JM WinMarks 30-Day Money Back Guarantee 

Circle 280 on Inquiry Card (RESELLERS: 281 ). 

VESA Lncal Bus SVCA 




MCT·M486SX·25 
MCH386·40 
MCH386·33 
MCT·M286·16 
MCT·M286· 12 

llo.M.CT.·T.UR.BO· ··l O. 

,. 

• Mounts 3 floppy and 4 hard drives t :!i!!I t11 

• Accommodares std. & m ini morherboards film' 
• 2 dig it LED d isplay 

CASE· 100A .... . ... $99.95 

CASE·200A Super De luxe Upright $349.95 
P5-250TW 250W p . supply .. ... .. $129.95 
PS·300TW 300W p. supply .... ... $149.95 
CASE· 130 Mid-upright case ..... .. . $99.95 
CASE· 120 .... ..................... ... .... .. . $199.95 
Min i- upright case w/200W power supply 

POWER SUPPLIES 
• U/L approved 

• 11 0/220V AC, 50/60H z 

PM 50 8088 150 watt 
P5-200X 8088 200 watt . 
Ps-200 286/ 386/486 200 watt 
Ps-300 286/386/486 300 watt . 

25MHZ 
386SX 

$19995 

fl 
• 25 MHz In tel 80 386SX CPU • Expandable to J6Mb 
on-board • Uses 256 K, lM or 4 M x 9 80ns SIM Ms 
(0 K insta lled ) • Six 16- bir and t wo 8-bir slors 

MCT-M386SX·25 .. .. .... .. .......... ... ....................... $199.95 
MCT·M486·50E 50MHz EI SAw/ cache ....... . $1395.00 

84Mb DRIVE PACKAGE $259 
• C P- 30084 84 Mb, l 9ms IDE 

hard d ri ve, 16 -bi t fl oppy/ 
hard d is k conr ro ll er , cab les 
and insrrucc ions 

.. .. . .. . ... ... ...... $259.00 

IDE HARD DRIVES 
PART # BRAND CAP. SPD. 
CP -3000 Conn er 42Mb 28m s 
ST-351A Seagate 42Mb 28ms 
CP-30084 Conn er 84Mb 19ms 
ST-3096A Seagate 88Mb 16ms 
CP-30104 Conn er 120Mb 19ms 
ST-3144A Seagate 131Mb 16ms 
CP -30204 Conn er 212Mb 12ms 

FLOPPY DRIVES 

TYPE PRICE 
3.5" IDE $189 
3.5" IDE $199 
3.5" IDE $239 
3.5" IDE $259 
3.5" IDE $319 
3.5" IDE $319 
3.5" IDE $479 

MCT·M486·50 50MHz cache 486 ... .... ....... $1195.00 
••••••••••••••••••• MCT·M486·33 33MHz cache 486 .... ... ..... .... $895.00 

25MHz cache 486SX ....... ..... $399.95 

FDD·1.44A l. 44Mb, 3 .5 ", Be ige 
FDD· 1.44X 1 .44Mb, 3.5" , Bl ock 
FDD·l.2 l .2Mb, 5 .25" , Be ige .. .. $89.95 

ENHANCED 
KEYBOARD 

$4995 
BT(-5339 10 1/ 102-key enha nced layout .... .. .. .. . .. $49.95 

-=~1• NON·INTERLACED 
1024 x 768 MONITOR 
VGA·MON· 1024N .28 dot pitch .... $389.95 

VGA·MON·1024 1024x768 int . moni tor, .28mm . $349.95 
VGA·PKG· 1024N Non· interlaced Super VGA pkg $499.95 
VGA·PKG·1024+ 1024x768 interlaced VGA pkg . $469.95 
VGA·PKG 640x480 .39mm dot pitch VGA pkg .. . $349.95 

2400 BAUD MODEM 
• Incc:rnal data modem 
• H ayes co mpariblc 
• Confi g. as COM I -COM2 

MCJ.241 ..................... $49.95 

9600 BAUD EXTERNAL 
• CC ITT V.42bis/V.32/V.22b is/Bell 2 l 2A & 

Hayes AT command-se t compaci b le 
• MNPS error correct ion & daca compress ion 

VIYA·96E .. . . .. $299.95 

V1YA·1441F l4.4K in ternal w/ fox ... .. $269.95 

FAX/MODEM/PHONE SWITCH 

~~e~~!~f~\~,,~~gTl~~~~o~,,n ' 
dev ices 74 serr cs ITL, 40 & 4 5 sen es 
CMOS & 4 1/44 series DRAM up to l Mb 
Jdenr1fi es unknown pare numbers 

MOD·HIC . ..... $149.95 

WIRE·WRAP PROTOTYPE CARDS 
JDR·PR2 8-bit with 1/0 decode layout ... . .. $29.95 
JDR·PR10 16-bit with 1/0 decode layout .. . . . .. .. . $34.95 

SOLDERLESS PROTOTYPE CARDS 
PDS·601 8-bit breadboard-on-a-cord w/10 decode $79.95 
PDS·611 16-bit vers ion ... . .. . . . .... . .. . .. $B9.95 

40MHz cache 386 ...... .......... $379.95 
33MHz cache 386 .... ............ $349.95 
I 6MHz 286 ... . ..... .... $149.95 

FDD·360 360Kb, 5 .25", Black .. ...... ........ ... ... ... .. . $89.95 
FDD· 2.88A 2.88Mb 3 .5 " drive, Beige .. ............ . $149.95 
FD·505 5 .25 " & 3 .5" combo drive, Beige ........ . $149.95 

I 2MHz 286 ... .. ................ .... $129.95 $ 
l.0 /· 4·.77· M· H·z 8. 0.88• ..•...•....•.. .•...•.. $. 9.9.9· 5· MULTI 1/0 CARD WITH IDE 6995 

FLOPPY/HARD CONTROL 
16·BIT VGA CARD 

8116-bit 8088 and 
2861386/486 compatible 
640 x 480 in J 6 co lors 
320 x 200 in 256 colors 

• 256 Kb video RA M 
MCJ.VGA·1000 .... $49.95 
MCT·VGA·4000 I 024x768, 1 Mb DRAM .......... $129.95 
MCT·VGA·5000 W in dows Accele ra to r .............. $149.95 
SPEEOSTAR·24X 24-bit color, l 280x1024 ..... ... $199.95 
STEALTH·YRAM W indows acce ler., l 280x l 024 $249.95 

3·BUTTON MOUSE 
• Accuracy 290- 145 0DPI 
• O pco- mcd rn ni cal des ig n 
• \Xl indows 3. l compaci b lc: 

JDR·MOUSE·3 ...... .. . $14.95 
MOUSE·PAD ... ....... .... $4.95 

POST CODE DISPLAY CARD 
2861386/486 compatib le 

• Displays power on self-cesr code 
• W o rks when sofrware won1r c:vc: n booc 

• Programs devices up m 5 l 2K b ics, 
plus 27C IOO, 27C \Ol , 27C30 l , 
27C IO OO. 27C l 00 l , 27C200 1, 
27C400 l and mo re 

Incl udes ded icaced 8-bic 8088 and •••••• 
286/386/486 PC co mpat ibl e ca rd 

• Z IP sacker acceprs 0.6 11W D IP !Cs co 32 pins 

MOD·MEP·1A .... ...... ...... ....... ..... .......... ..... $199.95 
MOD·MEP·4A As above wi th 4 ZIF sockets .. .. .. $269.95 
MOD·EMUP Universa l programmer/tester ... .. .. .. $699.00 

EPROM ERASER $3995 
• Q ui ckly and simu lrnneously erases 

up co 4 sca ndard EPROM s 

DATARASE II 

• 16-b it 286/386/486 compatibk . : 
• Suppor[S 2 IDE hard d ri ves & . 

2 Jloppy d ri ves ()60 Kb- l .44 M b) - i 
• 2 se ri a l , 1 parn ll t l & 1 gamr pnrr ' : 
MCJ.IDEIO ... .. .. ... ... .. .. .. ..... .... ... ........ ....... .... ... .. .. $69.95 
MCJ.IDEIO+ As above w/ 16550 campatab il ity ... $99.95 
MCJ.IDEFH 16 -bit IDE hard/ fl oppy contro ll er .... $29.95 
MCHIDEFH 16-bi t IDE CACH E controller .. .... . $169.95 
MCJ.IDE·8 8 -bi t \DE controller . .... ...... .. $79.95 
MCMDC·HD I .44Mb fl oppy controller .... .......... $49.95 
MCMDC·HD4 I .44Mb fl oppy controlle r (4 d rives) $59.95 
MCT·FDC·ED 2.88Mb intelligent fl oppy contro ller $79.95 
MCT·AIO Serial/para llel/game port cord ... ........ $49.95 
MCT·AIO+ Two NS16550 serial/par/ ga me port . $89.95 
GATEKEEPER PC security card ......... .... ........ ...... $49.95 
RAMPAT+ 8/16-bi t I 6Mb RAM card (w/OKb) . $139.95 
SOUNDBLASTPRO 8-bit MIDI sound board .. ... ... $199.95 

DYNAMIC RAM 
PART# SIZE 
41256·80 256K x I eons DIP 1.69 
414256·80 256K x 4 BOns DIP 5.49 
IMB-80 1M x I 80ns DIP 4.99 
IMB-60 IM x I 60ns DIP 5.49 
4 I 256A9B-80 256K x 9 80ns SIMM 14.95 
4 I 2S6A9B -60 256K x 9 60ns SIMM 16.95 
421000A9B-10 1M x 9 IOOns SIMM 39 .9S 
421 OOOA9B·80 1M x 9 BOns SIMM 39.9S 
421000A9B·60 JM x 9 60ns SIMM 4S .9S 
424000A9B-80 4M x 9 80ns SIMM 149.9S 
424000A9B-60 4M x 9 60ns SIMM IS9.9S 

MATH CO·PROCESSORS intel' 
PART # SPEED PRICE PART # 
8087-2 8MHz 129.9S 80387-SXP 
8087 5MHz 89.9S 80387-DXP 
80287-XL 12MHz 89.9S 80487-SX 

CALL FOR YOUR FREE 
JDR CATALOG TODAY! 
FOR PC'S, SOFTWARE, MONITORS, 
DISK DRIVES, KEYBOARDS, MODEMS, 
CABLES, CONNECTORS, ICS, 
COMPONENTS, PROGRAMMERS, 
TEST EQUIPMENT, TOOLS & MORE! 

SPEED PRICE 
s 2SMHz 79.95 
S33MHz 89.9S 
s 2SMHz 389.95 
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48 UX2/66 & 50 
L©CALBUS 

Buy Today • Upgrade Tomorrow. 
Basic Syst ms Features: 
• Upgradable Local Bus MB 

Intel CPU I 64K Cache I 4MB Memory 
2 Bit Local Bus SVGA Card I lMB 

• 1.2 1.44MB FID, 120MB IDE HID 
• 2 Sen· t 1Parallel/1 Game Po :t 
• 14" SVGA l\ilonitot; .28 d 
• 101 Enhanced KB w/Serial Mouse 
• Minitower w/Display 

1&c;~O 
ft.O~,.Systems Highlights:

486DX/50 & 33 

LOCAL BUS 


Advanced •:• 

$1489 I $1479 

•,ocal Bus VESAMONITOR ~ 2.88MB DRIVE 
0.3MS HARD DISK ACCESS 

Basic • 

$1779 I $1679 
Advanced •!• 

$2029 I $1929 

•!• 14" VESA Monitor, 1280 x 1024 
•!• IDE Cache HID Controller 

I 512k (0.3ms) 
•!• 2.88MB FID w/Controller 

Buy "One" gets "All" Free: 
• Novell DR Dos 6.0 

Super Stor - Disk Compression 
Super Pak - Disk Cache 

H Link - File Transfer Utility 
E 8-&-- Mem-0ry anager 
GEM - Window Manager NOVELLio 

LANKMARK SPEED V2.0 BENCHMARK TEST 

BDI LOCAL BUS 

DIAMOND SPEED 
STAR 

ATl-XL WONDER 

P.C. MAGAZINE BENCHMARK 
PIXELS PER SECOND 

13.100 

BDI LOCAL BUS •••••••25958 .4 

DIAMOND 
STEALTH 

.... . S3 CHIPS ET 4584.96 

D HT Associa'I(;S~;'m'IDC. lZl [18•) 
17411-B East Gale Ave., City of Industry, CA 91748 • Tel: (818) 810-0552 •FAX: 
WEST COAST REGION -Tel: (714) 483-5351 •FAX: (714) 989-1488 
EAST COAST REGION -Tel: (713) 789-4775 •FAX: (713) 789-9146 
Circle 284 on Inquiry Card (RESELLERS: 285). 



Accessories/Supplies • Add-In Boards 

Polaroid 's Circular Polarizing Fi lters for 
computer monitors combine circular polarizer 
technology w ith optical quality materials 
and coatings to provide the u ltimate in glare 
redud ion and contrast enhancement 
technology. Po laroid CP-Fi lters suppress up to 
99% o f reflected light and are more effective 
than any other filter for improving contrast. 

Polaroid 

,.:',l Also, most CP-Fi lter models have a transpar­
ent electrically conductive coating w hich 
reduces up to 98% of the electromagnetic1­

/ , ' \" radiation and eliminates static. 

= ­
Polaro id produces a fu ll range of optical qual­
ity anti-glare fi lters in glass and triacetate to fi t 
most 9"-21" monitors.• ··..··--r§I Polaroid Corporation, Po larizer D ivision, 

N 2, 1 Upland Road, Norwood, MA 02062 
1-800-225-2770 Fax 617-446-4600 

Circle 347 on Inquiry Card . 

SSD-2HD Intelligent Solid-State Disk 

1.44MB max . FLASH/EPROM Disk 

w/auto-boot 


t.44MB max. SRAM Disk w/battery 

back up 


Auto-sense installed FLASH/EPROM 
/SRA M memory ty pes 

Auto-configure Solid State Disk 

Drive 
 AC/__---1 
Software protection key(PARAKEY) 
designed to protect a specified 1-800-886-AC l -3 

sort ware ap pl icat ion from 


U.S.A. Internationalunauthorized use. 
T EL:617-938·8020 TEL:8B6-2·758257 l(Taiwo.n ) 
FAX :6 17-938-8037 FA X:886·2·75896t5 

Circle 371 on Inquiry Card (RESELLERS: 372) . 

Experience the Power 

Parallel Processing 
For the professiona l. .s tudent or hobbyis t who wa nts to 
come up to speed with parallel processing. ~l kits include 
one or more 20 -MHz 32-blt tra nsputer proces s ors, each 
with lMB of DRAM • Occam2 . C, and assembler• examples 
a nd demo s • complete s e t of manu a ls • s c h e matics. 
Requtres IBM-compatible PC. 

4 Processors: $1,284 1 Processor: $396 
The Transputer Education Kit is outstanding. You w ould be 
hard pressed tofind as va luable and Inexpensive a tool. 

R. Eckhouse. IEEE Computer. Sept. 92 , page 97 

Computer System Architects 
15 N.100 E.. #100 
Provo. Uta h 84606 

fi' 800-753- 4CSA 
or 80 1-374-2300 
FAX 801-374-2306 

VISA • MasterCard 
American Express 

Add-In Boards • Communications/Networking 

PC/AT Four Port Com. Coprocessor 
GMM Sync4/CCP™ 
• High Performance 16 MHZ 16' bit CPU. 
• 80X86 code compatible. 
• 4 Sync/Async Ports 

(2 Seria l Ports with Full Duplex·oMA). 
-~ U~es Zi log 86C30, 85239 SCC chip. 
.• 512K Dua l Po rte'd Rom (STD)·<' • · '' , ,: 

' 11, 2, or 4MEG D~ol Port Rom ~ optional) . 
• Bk, 16k, 32k, 64k Window Size (Programmable). GMM Products rue All Mode in USA. 
• 8 Software Selectable and Shareable 

Interrupts. 
• RS232/RS422/RS485 
• Source Code Debugger Kit Available. 

PC/ AT Dual Port Com. C,,Processor 
ofsoa-;ailab/e 

GMM Sync2/CCP™ 

Gmm~ 
Other PC./AT & PS/2 8530 bored products available. 

Extremely competitive pricing. 

GMM Research Corporation 
(714)752-9447 Fax (714)752-7335 

18092 Sky Pork South - Unit E, Irvine CA 92714 

I.Support 2.88 MB/ l.44 M/720K/ 1.2M/360K 
f loppy d isk dri ves. 

2.Co mpat ihle with DOS 3.x/4.x/5.0, OS/2 
2.0 

3.Support 4FDD. 4FDD & 2HD D. 2FDD & 
2HDD & 2S/JP. 

4.Ca n d iskcopy 5 1/4" d iskettes to 3 1/2" 
di skett es. 

5.Ca n boot from any rl o ppy d r ives. 
6.Ca n swa p any t wo f loppy dri ves. 
?.Su ppor ts JM bps da ta tran srer ra te to 

acce lera te (double speed) Q JC flo ppy 
interface tape d rive. 

8.Cnn connect tape drive to 1st or 2n d 
connecto r . r-/ 

~~~·--=~====O=E=M=a=n=d=D=is=tr=ib=u=to~r ~W=e=lc=om:::'.:e 7"' 

¢ CHIA SHIN TECHNOLOGY CORP 
lF NO. 24, ALLEY 2, LANE 76, SEC. 6 ,SHIN YI RD.TAIPEl,R.O.C 
FA X : 886-2-7270804 

TEKLINK TEL : 886-2-7263869 · 7271861 

Call us for 
Unsurpassed 
Choices... 

MULTIPORT 
SERIAL 1/0 
CONTROLLERS 

Multiple Benefits: 

• 2 to 128 seri al ports on a single PC 

• Standard or high performance communications 

• Support for a broad spectrum of interfaces 
and operating systems 

•Ideal for offi ce automation, factory automation 
or P.O.S. applications 

•Benefi t from Star Gate's total value: a synergy 
of Product-Price-Service-Support 

• Compatibility: /SA , EISA, MCA; RJ-12, 08-25, 08-9; 
RS-232, RS-422, RS-485; speeds up to 115.2 Kbaud; 
Unix, Xenix, DOS, OS/2 and Windows. 

Call now: 1-800-782-7428 

JTAR_J:~c~~ 
you can depend on. 

Star GateTechnologies, Inc. 
29300 Au rora Rd ., Solon , 
OH , 441 39 • (216) 349-1860 
FAX: 216·349·2056 

Circle 369 on Inquiry Card (RESELLERS: 370). 
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Computer Systems • Data Acquisition 

AT Systems in ROM 


Communications/Networking 

RECYCLE Your PC 
INFINISTOR restores your old or obsolete PC. Microprocessor 
driven, this NEW interconnect system enables you to use disk drives in your 
old PC as Jf they were mounted within your current PC. Your old PC can 
also access all of your new PC storage devices if tt is inttialized as t!ie host. 
The applications of this connectivtty medium are limited to your imagination! 

Drives: 
A,B,C,D, 
E,F 

Drives A,B,C.in host Drives D,E,F in slave 

Basic INFINISTOR Configuration 

• 200K Bytes per second throughput 
• Use Hard Disk, Floppies, RAM Cache on slave 
• Simple installation of ahalf card on each end 
• Up to three slaves can be connected to each host 
• 5 Year Warranty 
• $299.00 list price ­ special introductory price of 

$159.95 for host and one slave 

INFINICON ~ 
101 Ubraty Plaza ·• 15 North 100 East • Provo, UT 84606 

SOON TO BE RELEASED! 
INFIN/ ACCESS Providing total 

access of storage devices in your laptop when 

connected to your desktop. A low cost alternative 

to docking stations and pocket LAN adaptors. 

For Details and Order: 
CALL (800) 374-3880 

(801) 374-8880 
FAX (801) 370-3880 
VISA • MasterCard • AMEX 

Circle 384 on Inquiry Card. 

(OevelopCr/OEM packa ges available) 
VISA-MC-AMEX-COO 

CAL L: (510) 522·3800, • FAX: (51 0) 522-5556 

TALKING TECHNOlOGV, INC. 
, 1125 ATLAN TIC AVE . • ~LAMEDA. CA 94501 I. 

Circle 349 on Inquiry Card. 
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O Single Board Computers 
O Run DOS code from ROM 
0 PC Code compatible 
O Large Memory space 
O Backplane systems 

O Develop code on a PC. Run on our 
CPU c ards with DOS and c ode in ROM. Use 
off-the-shelf expansion c ards. 

0 KS6: NEC V53 CPU (286eq), 5 serial, 2 Par, Clock, AT bus. 
Max 4M Ram , 2M Rom . 5 l 2K NV Sram. $349(q1 -oem ver). 

0 KS3: V40 CPU . 3 Serial , 2 Par, Clock, Flop , Kbd. $249 (ql ). 

303-444-7737 Fax 303-786-9983 KILA655 Hawthorn Ave .. Boulder CO 80304 U.S.A. 

Circle 340 on Inquiry Card. 

Rackmount Solutions 
RACKMO UNT COMPONE NTS - QTY 25 PR ICING 

Rackmount Chass is 19"x7'xff S1B3 
Rackmoun r VGA Monitors $531 
Rackrnount Mon itor Slie lf Sl 13 
Rackrnount Keyboard She ll SBB 

RACKMOU NT PLATFORMS ­ Qty 1 Pricing 
RMS486-33E ISA $1799 RMS386-40 SB14 
RMS486·33 $1443 RMS386SX·25 $693 
Syste m Platform s include 7' Rack mount Chassis. 
20 0W Power Supp ly, Motherboard, 1.0MB Memory. 
ID E. FDC, 2-Ser, Par, 1.2 MB or 1.44MB Fl oppy Disk 
Drive, 1 Yea r Warran ty 

RACK MOUNT CHASSIS -15 Mode ls up to 20 Board Slots 
SLOT CPU BOA RDS - 486, 386. 386SX 
RACKMO UNT MO NITO RS - Super VGA and Monochrome 
RACKMO UNT CABI NET-Modular from 21· 10 96' high 

·w..~·~·~" 1 ••ffE".\~ .~ ,~.~ ...,.. . 
TEC:HNOLOC:Y' INC:. 

2468 Armstrong Stree t, Li ve rm ore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 

Circle 361 on Inquiry Card. 

EMBEDDED COMPUTERS 

Everything you want .... 

0 Powerful Hitachi HS/532 16-bit processing 

0 Dri ves graphics LCDs and keyboard 

0 Co ll cc ls I0-bit analog data from 8 channels 

0 Stores in fo rmation on PCM CIA Cards 

0 16K Forth and ready-made solution li brary 

0 High level inte 1111pts and multitasker 

0 $325 qly 10+ $249 qty 100+ .... to make life easier 

For more informati on comact: 


The Saclig Company Te l (7 16) 425-3753 Fax (7 16) 425-3835 

Outside USA & Canada: Triangle Digita l Services Limited 


223 Lea Bridge Road, London Tel 08 1-539 0285 Fax 08 1-558 8 11 0 


Circle 353 on Inquiry Card. 

•AID Boards 
• Signal Conditioning 
• Communication 
• PC Instruments 
• Scientific Software 

iij#lillili1 METRABYTE 

SEND TODAY FOR YOUR FREE 
CATALOG OR CALL 1·800-348-0033, 

FAX: 508-880-0179 

Circle 34'2 on Inquiry Card . 



Data Acquisition • Disk & Optical Drives 

The Intelligent Solution For Data Acquisition 

Digital igna l Processing at l (i MIPS 
20 MHz CPU with DRAM to 102,IK 
32 M Hz DSP with SRAM lo !Jill< 

ANALOG !/0 
DIGITALl/O 
•Inputs lo 3121< samples per sc.-co11d 
• Outputs to 312K samples pe r scrnml 
• Simultaneous fast input/output 
Ff'T and F!R-fillering 

Send for FREE catalog and demo diskette. 
Or call us at (206) 453-2345. 

Circle 343 on Inquiry Card. 

~~~iiiillliQ.iiiilillliia 
PS/2 50 50z 55sx 60 70 80 P70 
IN TERNAL DRIVES ­ May be used as a l1igl1 perlorma11ce replacement or to co-exist wit/1 origi11al 
IBM drive. Compatible wilh DOS 3.3. 4.01. 5.0. OS/2 2.0 a11d Novell. Includes toE or SCSl-2 
microchannel controller. hard drive. mounting kit. ribbon & power cable, nwnual. and lwrcllvare. 

~~~~b . 1 i~,.;;;,, 1 ~~~~~~~1w~~~~~~ 1lfj ~ii7 r ~g~ 1 ~;yvee ~\1 ss53/m~ 
2 00mb, 1Sms, Inte rn a l WO IOE/ M axto r SCSI Drive Kil $689/$779 
340mb , 13ms , Internal M axto r IDE I SCSI D rive Kit $969/$979 
512mb, 12ms Internal Fujits u IOE I SCSI Drive Kit St ,lll/$1,369 
1 .OSgb, 1 Oms Inte rn a l Microplus SCSI Drive Ki t $2, 184 

PS/2 Model 25, 30, 30-2861 Ex1emJISCSldrwesava11able from125mbto 175gb lnclud~s 
32mb/42mb Hard Drive Ki l $217/$ 257 SCSl·2controller. extern,1/case \'llthd1111emstal/edandconf1g11red. 
85rnb/ 125mb 1-tard Drive Kil $339/$4 33 6' SCSI cable Free dri11ers forCD·Rom dnves or No11ell 266 & 386 

Circle 380 on Inquiry Card. 

MiniSCS·lr~ 
HIGH PERFO RMANCE 

PARALLEL-TO-SCS I ADAPTER 

Transform Your 
Parallel Port ­

Connect up to 7 SCSI 
devices to your 

parallel port and still 
use your printer! 

Up lo twice as fast as our original 
MiniSCSI , ll1e MiniSCSI Plus 
lets you run aCD -ROM, tape dri ve, 
SCSI hard disk, SyOuesl, Bernou lli or 
oll1er SCSI device from almost any 
parallel port For most notebook 
users, it's theonly way to use SCSI 
CD-ROMs and tapedrives. Plus, its 
integratecl cable makes it a snap to 
move and share SCSI clevices 
between desktops aml notebooks. 

Call For Details! 
800-872-6867 
(800-TRANTOR) 

~ 
Trantor Systems, Lid . 
54 t5 Randall Place 
Fremont. CA 94538 -3 151 
TEL : {5t0) 770 -1400 • FAX : (510) 770-9910 

© 1992 ru1111or Systems Ltd. M111iSCSI n11d Mm1SCSI P111s are 
1mde11m11<s of Tmnror Systems LIU. All ollwr product names me 
mldem.111<soltheirrespec/Necomp.111 ics 

Disk & Optical Drives • Diskettes/Duplicators • Memory/Chips/Upgrades 

Connect with the Parallel Universe 
SIGEN 250MB PORTABLE PARALLEL PORT TAPE BACKUP 

No controfler c.1rd required. Connects to paraflel 
port. Installs in less than 3 minutes. Creal ior 
L.1µtuµs. To 9.5 ,118/mi11 transfer rate. -llll!!!lllll!llLWl!I 
Ca pa cit y 
20 MB Parallel Port floppy 
1111/250 MB 1/4" corlr idge 4.5 MB/mi ll : ... ,••,........ .. --- · 
fill/200 MB 1/4" c.1r1ridge 9.5 MB/mi ll ~ li~':: 
110/500 1\i\!3 1/411 lart ridge 9.5 MB/min , ~~fj':. 
t. l GB 1/4" c.irrridge SCS I I BMB/min " .,,;s 
1.2 I 2 GB 4mm IJ1\T SCS I I OMB/ll1i11 " '--"" '­
Supports ~ '­ ~[ 

DOS,05/2 ~ ~~ Novell 286, JUC. ~\~ h,, _ - 0 -

UNIX, XENIX NOVELi ·~ ,..,­ -­

lllclLJ>lry stallclarcl SYTOS PLUS , or CENTRAL -
l'OINT BACKUP >ollware and for fi le server 
ha,ed NLM .111cl VAP TA PEWAlff .-1.;;.. PHONE 14081737-3904 • FAX HOB) 737-39 10 

Circle 352 on Inquiry Card. 

STANDALONE 

DISKETTE 
DUPLICATOR 

OVER 300 DISKS PER HOUR 
5.25" and 3.50" Models 

SIMPLE AND FAST FROM $1799 US 

TEL: ( 4 16) 602-9270 
FAX: (4 16) 602-9279 

Circle 330 on Inquiry Card (RESELLERS: 331 ). 

•MEMORY UPGRADES 
• MOTHERBOARDS 
• BIOS Reference Manuals

SlnartMicro .DIAGNOSTIC PRODUCTS 
llliiiiiiiliiiioiiiioiiiiioiiiiiiiiiiiillllliiiiiiioiiioiiiiiiiooiiiiio--- ORDER (800) 266•1576 
TECH NOL 0 GIES, I NC. FAX1805l 311-oo12 TEL 1805)371-lffiS 

• ~ ·u;;~R~~;,;~·ti~ iJ.~~~;:~/.~:~;mpfgh~~R~Rsv~~L~i~~~~~1l~or · ­
- special pricing, free bias resellers kit• Auf~or~zsd Mlcronics BIOS Distributor -­

, l\?'j'.?f!f;f't·tl·W'l;l•Ml;1£•1"1fI•M/:20jiii•2;fj:J;mtM 
, 143 TRIUNFO CANYON RD SUITE 103 •WESTLAKE VILLAGE CA 91361 

I - . .. .. 
Circle 368 on Inquiry Card. 
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Laptops & Notebooks 

Boost data entry speed, accuracy and convenience 

with Genovation 's Micropad,TMthe innovative 

numeric keypad for p011able computers. 


Is the unhandy numeric sec tionof your 
TO COMPUTER portable computer's keyboard dragg ing you ... down?....Give your productivity a boost by 

using our Micropad. The ergonomically 
designed Micropad is ideal for spreadsheet 
and accounting app li cations that require fast 
and accurate entry of' numeric data. 

The Micropad allaches to the paral lel pon 
of any MS-DOS computer wh ile providing a 
clean pass through connection to the printer. 
Power usage is neg ligible. Lightweight and

T compact, the Micropad is fully programmableTO PRINTER 
and is also available with connectors to fit 

(800) 822-4333 keyboard and serial ports. 
1774 1Mi1chcll. Nonh 
Irv ine. CA 927 14 USA 
TEL (714) 833-3355 CiENOVATION~FAX (7 14) 833-0.122 

Circle 335 on Inquiry Card . 

.S/Jf,Sf.CC1•/,,,. 
1,11/JHAM. 
BOM/l//f) 
{)OS.mu/ 
rr1wkl>11 /I 
S1.11'1 

A 
TOP PC 

" we 're the notebook company... " 

From 386-mono ro 486-color. 

We have o Notebook for Everyone. 


AT MANUFACTURER-DIRECT /'RICES. 


Al/ /11 q11iries Welcome. Mon. ro Fri. BAM - 6/'M Sa t. /OAM · Jl'M PST. 

1-800-333-8144 
For murc information atx111 1ou r compkl c: l in ~ " f no 1dmo~ JHinl uc l ~. pka~c con!;i ct: 


TO I' PC l111crna1ional. Int .. OJI\ N. Eckhoff S1.. Orant-'r. CA •J:?Mit Tel: t 7 IJ) •J .W-1-1 16 Fa~ : f7 1J J 939-0 103 


Circle 382 on Inquiry Card (RESELLERS: 383). 
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Memory/Chips/Upgrades • Programmable Hardware • Multimedia 

IL~13 ~J [.] ;\•111:rejJ!1 I] #1..-1 
CALL FOR BEST PRICE ON MEMORY GRADES FOR: 


Laptops•Notebooks•Palmbooks•Memory Cards•Laser Printers•Brand Computers 


1\ CU? ALR SApplt· AST' AT&T HONDWEU__ 


comPAa mn<;1·j\JER\L DEC LEADlfl.G FJXE EPSON =HVERE11­

CA TEWAY NEC SI LI CON GRAPHICS MAGNAVOX MfflJJBA 

NCR [hp] ~!r,'i:ci PACKARD BELl= DELL Panasonic Canon 
'i'BM: SUN MICRO TANDY TOSHIBA ~ ZEOS 

(MATH CO -PROCESSORS) ( 	 DYNAMIC RAM ) 

BIOS UPGRADES
(SIMMS & SJPPS MODULES) XT SYSTEMS $24.75 

286 SYSTEMS $49.75
( STATIC & VIDEO RAM • ZIPS) 386 SYSTEMS $78.75 

USA ELECTHONJCS, l i\l·\_:_ l ~ El fl ll~~i-J :~ <] -3~~ l} 
~\'lflO i\1STE1\ li\h..JNS F\\ \ • Q-\ll -\ S T\ -:_:; ~ 1- \\ ,' lt'1,1W\ li'dtl' 111 l1.1,i,'111,u1,:; 

Circle 378 on Inquiry Card. 

I IEEE 488/Serial

CJ Converters & Controllers 
- Connect IEEE 488 (HP-18/GPIB) and serial (RS-232 or RS-422) 

_ 1rompmon, plM"n(fJ,. "~'":m•": "' ·. . ..,.~~',-' ' - ,. '. :: :·11~·:=~~ 
• 	 ;;1:• .. ; ' ~ 

lOtechthe smart approach to instrumentation . - ·· ... ··­~ 
lOtech, Inc. • 25971 Cannon Road • Cleveland, Ohio 44146 
(216) 439-4091 • Fax (216) 439-4093 ­

Circle 339 on Inquiry Card. 

Make Your Image F~y ! 

...with our ~olutions. 


Video Master - Video & Audio In/Out Board 
·Full Mouon Video w1U1 Image Captu1e and Presenta1ion 
'VGA to Flick Free Video & Stereo Sound M ixing 
·User Developer Kit Av.:i1lab!e 

Video Blaster - Image Capture Board 
•Ltve Video. True Color. W indowing Video 
Caprure & Sound Controller 

•User Developer Kit Av.:1ilable 

5-. ••-,.,. - SOUND BLASTER PRO 
55 ~•: ~oPL-3 ste reo FM ML1sic Synttiesizer 

• Oigit.?11-Analog Mixer 

~ WinJet 800 / 1200 
~ 800/ 1200 OPI fo r HP l aserJets 

CD·ROM MultiMedia Upgrade Kits 
540 MByte CD-ROM w ith Mult1Media In terface 

Ca ll UsNow ! For Free Consulation & Catalogs 

EMPIRE COMPUTECH 
9668 Hermosa Ave. 
Rcincho Cucamonga. CA 9 I 730 
Tel : 909·%6· 1400 F~x : 909A66- l 409 

Circle 374 on Inquiry Card. 



Printers/Plotters • Programmable Hardware 

,
by several computers. 
• simultaneous input on all ports Nobody waits! 
•compatible with all printers, 

Lasers and CAD plotters 
• Pop-up Menus 
•Free Technical Support 
• 30 day money-back guarantee 

& full-year limited warranty 

STANDARD 1 MB memory • memory sizes thru 8 MB 
• Fast - data rates to 100 l<B/S • multip le copies • mu lti ple outputs 

1 MB 6-Port Parallel 

$19995 

9-Port Parallel $249.95 

12-Port Parallel $299.95 

Single User Parallel

$9995 
512 KBytes - unit is 
expandable to 4 M 

Serial or Converting 
16-Port Serial + 3-Port Paral lel $399.95 buffers available 

Other Models also avai lable - Call! Extra Memory· $50 per Megabyte 

Technologic
SYSTEMS 

i~~~~ 513-644-2230 [ji]5]FAX 644-2232 
204 EAST FOURTH STREET, MARYSVILLE, OHIO 43040 

!~!~!,~~,.!Y,FFER ,.... 

Programmable Hardware • Tape Drives 

Over 2,000 devices, desktop 
programmer for your IBM PC 
with high speed & reliability 
• Easy to use menu driven Software. 
• Universal programming for E(E)PROM, 

Fl ash E(E)PROM, Bipolar PROM, PAL. FPL, 
PEEL. GAL, E(E)PLD , & Microconlroller, elc. E(E)PROM programmer to 4-Mbit 

• Tesl TTUCMOS logic ICs, & memory e ROM MASTER: $149 
(DRAM/SAAM). E(E)PROM programmer 4 gang version 

• Lile lime lree Soflware updales on BBS e ROM MASTER/4: $239 
& technical support. 757 N. Pastoria Avenue, Sunnyvale, CA 94086 

• 1 year Hardware warranty & 30 day 
money back guaranlee. (408) 524-1929 

• Deve loped & made in U.S.A. FAX (408) 245-7084 BBS (408) 245 -7082 
• Call for demo disk. 

Distributors are welcome !! XELTEK 
Circle 357 on Inquiry Card. 

Little PLC TM 

Program It In C 
Our new little PLC1

M measures only 4.33 x 
2.85 inches! This miniature con tro ller costs 
only $195, including 8 optically isolated inputs 
and 8 relay driver outputs. Low cost expansion 
cards allow you 10 add more 110: digital and 
analog. It has dual RS-485 seri al 1/0, ballery 
backed memory and lime/date clock, 
programmable tim e rs, wa tchdog and ca n 
mount on a standard D1N rail. Our easy to use 
Dynamic C1 

M integrated development system 
also costs $ 195. Yo u ca n wr ite s impl e 
programs in an ho ur, or de ve lop ma jor 
applications wilh 20,000 lines of C language. 

Z-World Engineering 
1724 Picasso Ave., Davis, CA 95616 USA• (916) 757-3737 
Fax: (916) 753-5141•24 hr. Automatic Fax: (916) 753-0618 
(For automatic fax call from your fax, request catalog #18) 

Circle 359 on Inquiry Card. 

9 Track/3480 Tape Subsystems 
1/411 DAT 8mm Optical 

New Windows Software Available 

• Best Quality 
• Lowest Prices 
800/1600/3200/6250 BPI 

CALL 1-800-859-8856 

·~ 
~guna Data Syste•m•s-• 

23151 A lca lde Drive, Suite B-3, Laguna Hill s, CA 92653 
Te l : 714-586-3010, Fax: 714-586-5538 

Circle 341 on Inquiry Card. 

FOR ALL YOUR TAPE NEEDS 
3480• 9-Track• 114 " • 4mm • Bmm 

Tape to Tape Copy 
Tape Backup/ Restore 

Conversion 
Data Interchange 

NovaStor Corp. 
30961 Agoura Rd., Suite 109 
Westlake Village, CA 91361 

Phone (602) 396-3616 
or 818-707-9900 • Fax: 818-707-9902 

Circle 363 on Inquiry Card. 
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Circle 350 on Inquiry Card (RESELLERS: 351) . 

The world's most innovative emulator for members of the805 I fomily 
is amazingly affordable. The llew AET (po tenl pending) emulolor 
architecture delivers incredible value r 

lilt Up to 40 MHz Operolion $ IUPPORll 8031/8032'1 

9 IUPPORll 8XC711/8XC712'1 

Iii Symbolic &Sou1c~level 
Debug 

., Built·ln Sell·Tesl 

ii T10nspo1enl TIOce (View 
T10ceWhil eExeculing) 

iiilt WindOl'ledUser lnlerfoce 

liil Seriol Linkto Any PC 

iii Macro(1ossAssembler 

~~~:~1~J·~ISK! (800) 638·2423 ~'"!Pl 
Mcrolink Corporotion P.O . Box 1329 Chomllcr, Az 85244·1329 Iii! \ 
Phone : 1602) 926-0797 FAX: (6021926·1190 ~ 

Circle 367 on Inquiry Card. 

Supporls: 6RHCXXX MAX; PIC16XX 
DSP; PSD3XX; ~ l i\CH . 

UNIVERSAL PROGRAMMER, EMULATOR, & TESTER 
TUP-400 $745.00 NEW 
TUP-300 $575.00 
a New Improved h;m\w11re and soitware. 
•	 The most complek PC-b,\sed Universal Programmer, 


f'rogrnms PLD(PAL, GAL, FPL, EPLD, PEEL, MAX, 

MACH...), EIEJl'ROM, (up to 16Mbil), Flash EPROM, 

IJl'IioM,Specia l PROM, Ml'U (87XX, 68XX, Z8, l'SD301, 

l'ICl6XX, TMSJ211EXX, UPD75PXXX, HD637XXX... J. 


•	 Covers DIP, PLCC, QFP, SOP, and PGA with 8 to 84 pins. 

Gang Progamming adilpters ,m1ili1b!e also. 

!'PROM EM ULATION <"apabilily. 


• Tests digital !Cs and D!{AMs (SIMM/SIP adapter available). 
• Free software updates and new device added upon request. 
• IC Manufacturers' approva l. 
• l·yl'ar warranty, 30-dily money-back guarani(.'('. 

CA LL TODAY FOR MORE INFORMATION. 
Dist ri butors are welcome! 

L.m Tribal Microsystems Inc. Tel (510) 623-8859 
Ultll'l!ll 44388 s. GRIMMER BLVD .. FREMONT. CA 94538 FAX (510) 623-9925 

Circle 354 on Inquiry Card (RESELLERS: 355). 
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CAO/CAM • Communications/Networking • Books/PublicationsTape Drives • Security • Business 

9-Track for PCs 
Mainframe to PC data interchange 

Rock solid solutions, rock bottom prices. 
Direct from the manuf~turer. 1600 & 6250 bpi. 

Subsystems includ drives and software. 

800-729-8725 
OtJERLRND DRTR0 
Since 1980 

Desktop 9-Track Tape Subsystem 
#1-sel/ing 9-track system on desktop. 

Qualstar's low cost 1/2-inch 9-track Streaming 
tape systems bring full ANS I data interchange to 
IB MAT, PS/2 or Macintosh, giving you r micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the world . 

Systems include DOS or Xenix compati ble 
software, coup ler card and cab les. High reliability 
1600 or 6250 BP I capability may be used for disk 
backup as we ll as data interchange . 

Call us today! For details and
QLJRLSTRR: to order: Fax (818) 882-4081 
- "' Phone (818) 882-5822 

9621 Irondale Ave ., Chatsworth CA 91311 
© 1989 Oual star Corp. 
All product and company na mes and tra demark s are tile exclu sive property of th ei r resp ec tive owners . 

11\ITE 
Breaks the 4-Color Price Barrier 

with the Hardware/Software Showcase 
See how affordable it is to advertise to BYTE1s 

500,000 computer professionals in this section! 

•
Call for more advertising information: 

(603) 924-2695 or (603) 924-2598 
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HiWIRE•ll Schematic 
and PCB Software 

With support for ex­
panded and extended 
memory, HiWIRE II can 
handle your most de­
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
thesame commands for 
each. HiWIRE II is$995, 
and is guaranteed. 

Ca ll (800) 742-6809 
or (317) 448-1903 

Circle 356 on Inquiry Card. 

Circle 358 on Inquiry Card. 

Lost for the write word? 

French , German , Italian & Spanish bilingual dictionaries for your PC. 
Over 40,000 references, 70,000 translat ions drawn from contemporary use. 
FEATU RES INCLUDE: 
D TS It - memory resident so it can be used with most word processors for MS-DOS. 
0 Look-1111 - enables you to find words in the dictionary, choose the appropriate 

1ransl<11iuns and pas te them into your document quickly and easily. 
0 Scrccn-rcoul - reads words in your document automatically for quick and accurate 

trnnslation. 
D Annot;1tc - allows you to create your own specialized glossaries for use with Collins' 

world renowned bilingual dictionari es. 

English version French version 
(ie with 111 c1111 item.\· (ie with m e1111 itemsFor further information 
iu English) in French) 
Haq>erCn ll ins/111Mhilf'rJ LincuaTcch ln!' llnc Microll us incss l1alianaSrl Softis.~imo 
14Stel·p lanc 1113 South Orcm Ul vd. Via AurclioSaffi 16 129 boub·ar<l de SCbastopol 
Fin dnn. Worthing Orem. U1ah 84058 USA 20123Milano Ml 75IK>2P:1ris 
West Sussex HN1 4 OUF Tcl:+lS0033663 t2 Ital)' France 
UK (In the US) Tel: +3924390421 Tel: +33 l ,12 33 77 10 
Tel: +44 903 87.l 555 Tel : +l 8012262525 Fa x: +39248 1lJ3(Xl3 Fax: +33 I 42366263 
Fa x: +44 903 87) 633 Fax: +I SO I 226 7720 

Circle 377 on Inquiry Card . 



Data Acquisition • Database 

&E488 arid . 1993' 
VXl;us~ 
Qald'~, 

.------i alicl Analysis -

·~·· 

Data Acquisition and Instrument Control 
Free 1993 cata log of measurement and instrumentation 
products for PCs, workstations, and more. Features new 
LabV IEW software for Windows and Sun, and 
LabWindows. Describes IEEE 488.2 interfaces, plug-in 
data acqu isition boards, VXlbus cont roll ers , DSP 
hardware and software, and signal condit ion in g 
accessories. Training classes also detailed. In clud es 
tutorials and glossary. 

National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 

(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 

Fa x (512) 794-8411 

Circle 344 on Inquiry Card. 

dBASE Data Entry 

The TransTerm 5 is awork station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of afamily of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scan ner or badge reader 
(Code39,UPC+). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting , barcode scanning , counter inputs, 
control output. 

COMPUTERWISE; 
302 N. Winchester• Olathe, KS 66062 

913-829-0600 • 800-255-3739 • FAX 913-829-0810 

Circle 333 on Inquiry Card. 

Engineering/Scientific • Malhemalical/Statislical •Misc. Software 

. .
' . 
' " ' . . 
' I . 
' I / 

. ..1. •· :
" . 

Circle 365 on Inquiry Card (RESELLERS: 366). 

PC1EX 
Typesetting Software 

JnZ xv·Zdt = t ( (x4 - i) 
3 

) 

_ 00 X - tY i=l Vz3 + ylO 

This complete typesetting system makes 
your books, manuals, articles, & math formulas 

look their best! 

For a FREE CATALOG & DEMO DISK, call 415/388-8853 
l'eMnal Ti;X, Inc. 12 Madrona Street Mill Valley, CA 94941 Fax: 415/388-8865 

Save hundreds, 
even thousands 

of dollars by 
doing your own 
data recovery. 

" I was horrified when I 1ha11g/11 I 

I 1vo1i/d he 1111ahle 10 reCO l' I'/" 3 
years worllt ofresearclt 11 •o rk ... 

I've 11e\1cr seen an.w /i;n g 
like I/ESCUE'"' ii did 

exactlv H'/wt vo 11 
.mid it 1\'01ild. 

It's price/es.1·'" 

Circle 364 on Inquiry Card. 

Call Your 
Local Dealer 

Today! 

AllMicro, Inc. 
1-800-653-4933 
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Programming Languages/Tools 

BASIC Compiler 8051/52 & Derivatives 
BXC Version 4.0 New Release! 

• 100% BASIC-52 compatible & in line assembly 
• Full floating point, integer, byte and bit variables 
• Compatible with any RAM or ROM memory mapping 
• Compile BXC program into CALLable subroutine 
• Compile program to coexist with BASIC-52 interpreter 
• DS/5000 chip support and extensions 
• Dynamic length variables and many string functions 
• Advanced run-time error trapping & buffered serial I/O 

BXC51$295 
Call now! 508-369-9556 or FAX 508-369-9549 

[I Binary Technology, Inc. 
P.O. Box 541 • Carlisle. MA 01741 i:i!l llJ 

APL Complete APL system $60. 

J Ken's new APL for teaching and research. 
Shareware and documentation $24. Source $90. 

NEW! True Windows 3.1 versions. 
GUI programming for APL and J 

Iverson Software Inc. 
33 Major St. , Toronto, Ontario, Canada M5S 2K9 

Phone (416) 925-6096 Fax (416) 488-7559 

Circle 373 on Inquiry Card. 

Windows, OS/2, DOS 
Communications 

Powerful C++ class library for 
asynchronous communications 

Greenleaf Comm++ 
o Interrupt driven 

communications 
o Supports Zortech, 

Microsoft, JPI and 
Borland Ct+. 

o IBM PC and 
compatibles. 

o COMl..8 (DOS), and 
DigiBoard. 

o Baud rates to 115,200. 
o XON/XOFF, 

RTS/CTS controls. 
o XMODEM, Kermit 

file transfers. 
o VT52, VTlOO,ANSI 

& TTY emulations 
for DOS . . 

o Hayes modem 
control classes. 

o Line and link level 
controls & status. 

318 BYTE • JANUARY 1993 

GreenleafO>mm++ $199 

"B' Call today for infor­
mation, demo, or to 
order. MasterCard, 
VISA, AmEx, approved 
purchase orders. 

1-800-523-9830 
214-248-2561 

FAX 214-248-7830 
Greenleaf Software, Inc. 
16479 Dallas Parkway, Ste 570 

Dallas, TX 75248 

o FREE unshrouded source 
o FREE unlimited support 
o No royalties 
o Money-back guarantee.,, 

GREEl'Jl.EAf 

5~ 
Circle 337 on Inquiry Card. 

Utilities • Windows 

PC Diagnostics and 

System Information 

QAPIus" Over 3 Million users 

0 New Version 4.7 now includes Reacl1out" Host remote control 


scftware and Novi" Scan virus detection scftware 

0 Both novices and expert PC users can quickly sclve common 

computer problems 

0 Reporls hardware configuration, 

intem1pls, perfonnance 

bendunarks and more 

0 Includes LAN features for 

networked PC support 

and management 

For More information call: 

1-800-DIAGSOFT 

Also from DiagSoft: QAPl11s/WJN ·· for tuning and troubleshooting Windows · 
and QAP/us/FE"' for power-users and service/suppO!t professionals. 

Available from Egghead DiSL'Ulml Software, Comp USA, 13i7.Mart. Fi')l s Electnmicsand other fine resellers. 

fT.l DiagSofl, Inc., 5615 Scotts Valley Drive, Suite 140, Scotts Valley, 

ydd( California 95066 · 1· 408·438·8247 · FAX 1-408·438-7113 

'2;: Suggested Retail : $159.95 


Circle 334 on Inquiry Card. 

New Origin™ Version 2.0 


Scientific Graphics and D ata 

Analysis in Windows 


~~ieii:Zi:l~~~~~~~~- " I have used SigmaPlot ,. 
I~ 	 EasyPlot , and severa l 

o th ers. I would rate 
O rigin at the ve ry 
top .. .This is the best 
scie ntific software I 
have fo und ... l love 
this product! " 

Dr. Dipcn N. Sinha 
Ph~·~ici st 

Los A lamn~ Na tio na l Laboratory 

FEATURES INCLUDE: 
• Many chart types, including line, scatter, column. bar, area. error bars, 

hi-lo-close , spline, step, box , Q C charts, polar and waterfa ll plots. 
• Crea te charts in multiple WYSIWYG windows with zooming. 

scrolling, and easy doubl e-click ed iting of a ll graphic elements. 
• Sophi sticated "layer " system makes it easy to put multiple graphs 

on a page. 
• Fun ction plotting, stati stics, t-Test. histogram , regression, curve fitting 

to user-defined models, and much more . 
• Superior publication-quality output. Makes beautiful co lor slides. 
• A powerful scripting language lets you crea te custom applications. 

Also support s DDE and DLL. only $495.00 
• Idea l for OEM Applica tions. 

$600 overseas 
60 day money back Guarantee 

Call 1-800-969-7720 
FREE demonstration di sk ava il able. 

MicroCal, Inc. , 22 Industrial Dr. E .. Northampton. MA 01060 

TEL (4 13) 586-2013 FAX (4 l3) 586-0 l49 


Circle 362 on Inquiry Card. 



' ,,, ' 
...Off the Press 

For Matchless Coverage of Turbo Pascal 7, Choose Computer Books from Osborne 

Turbo Pascal 7 Handbook 
by Werner Feibel 

$29.95 
ISBN 0-07-881799-4 

B orland lnternational 's hot new Turbo Pascal 7compi ler is more 
versatile and powerful than ever. Thi sentry leve l programming 
system for DOSdevelopers who want the fastest way to learn object­
oriented programming has many new en hancements to the comp iler, 
environment, and libraries. Now find out how to make your programs 
sizzle with Osborne's outstand ingnew books. 

Turbo Pascal 7: 
The Complete Reference 
by Stephen K. O'Brien 
andSteve Nameroff 

$29.95 
ISBN 0-07-881793-5 

For apractical, hands-on treatment of programming techniques, 
from beginning to more advanced topics , see the Turbo Pascal 
7 Handbook.As aone-stop resource for all yo ur programm ing 
questions, Turbo Pascal 7: The Complete Reference is ideal. 
Check out these RED HOT computer books and other fine Osborne 
tit les today. 

AVAILABLE NOW AT YOUR LOCAL BOOK or COMPUTER STORES, INCLUDING 

~BOOKSTOP 
~ The Complete Discount Bookstore 

Ifyou paid full price, you didn 't buy it at 

CROWN •BOOKS" 
Waldenbooks· SUPER*•CROWN° 

Th ree limes more books .Same great Crown prices. 

Osborne ri~~ 
Copyright © 1993 McG raw-Hi ll . Inc. 
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THE BUYER'S MART 

T 

A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER'S MART is a unique classified section or­
ganized by product category to help readers locate sup­
pliers. Each ad has Inquiry numbers to aid readers re­
questing information from advertisers. 
AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/a" ads 
can include headline (23 characters maximum), de­
scriptive text (300 characters is the maximum 
recommended) plus company name, address, tele-

ACCESSORIES 

RADIOACTIVE? 
Plot ii on your PC with The AM·60 RADIATION MONITOR 


Serial or printer port. Oetecls: ALPHA • BETA • GAMMA• X·RAY. 

MicroR, 1000 times the resolution of standard geiger counters. 


Excellent for tracking RADON GAS. Find sources. New: Version 2.9 

+WINDOWS, Plot • Background• Cosmic Rays• Clouds • Foods 


Call/Write for PC MAGAZINE review.• TSR •GM Tube .. 
VlSNMC/EURO Phone orders. Not satisfied? Full refund. 

800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corf>. 

P.O.Box 4299, Wilmington, DE 19807 $149.50 

KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 

Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 

Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 
2BOOH Bob Wallace Ave., Huntsville, AL 35805 

Phone: 205-534-0011 Fax : 205-534-0010 

Inquiry 702. 

CUSTOM KEYBOARDS AND TERMINALS 
Engineering, Development and Production 

• Point-of-Sale • Special purpose • Harsh environment 
• Access con trol • Data collection • Operator input 

•Unique • Industrial• Any interface, key style or size 
• No minimum quantity required 

GENOVATION, Inc. 

17741 Mitchell North, Irvine, CA 92714 


(800) 822-4333 (714) 833-3355 FAX (714) 833-0322 


Inquiry 703. 

BAR CODE 

LABELING SOFTWARE 
On EPSON. IBM, OKI dot matrix or LaserJet. Flexible 
design on one easy screen. Any formaVsize. Up to 120 
fields/label. 18 text sizes to 3"-readable at 100'. AIAG , 
MIL-STD, 2 of 5, 128, UPC/EAN, Code 39. File Input & 
Scanned logos/symbols (PCX)-$279. Other programs 
from $49. 30-day SS back. 

Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 

(408) 458-9938 (BOO) 345-4220 

phone and fax number. 2"x2'/a" ad has more space for RATES (Jan. 1993) 

descriptive text (850 characters is the maximum rer:;om­ 3-5 6-11 12 13 
Issues Issues issues Issues

mended) . 2"x11,la"
DEADLINE: Ad copy is due approximately 2 months 1 ad $663 $636 $557 $530
prior to issue date. For example : November issue 2 ads/issue 530 504 
closes on September 8. Send your copy and payment 3 ads/issue 504 477 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 2"x2~/t " 
Mill Lane, Peterborough, NH 03458. For more infor­ 1 ad $1,326 $1,272 $1 ,114 $1,060 
mation call: Margot Gnade at 603-924-2656. 
FAX: 603-924-2683. 

BAR CODE 

PORTABLE READER 
Battery-operated, handheld reader with 64K stat ic 
RAM, 2x16 LCD display, 32-key keyboard, Real­
Time-Clock . Wand or lase r scanner. Program 
prompts and data checking through its own key­
board. Easy data transfer by RS-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
$$back. 

Worthington Data Solutions 
417-A Ingalls St., Sanla Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 

PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC, EAN, 2 of 5, MSI , Code 39. Epson, 
Oki, IBM dot matrix text up to ~" . LaserJet up to 2". 
Font cartridges not required. $179-$239. 30-day 
$$ back. 

Worthington Data Solutions 
417-A Ingal ls St. , Santa Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 

BAR CODE READERS 
Keyboard emulation for PC/XT/AT & PS/2s, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available wi th Steel 
wands, Lasers, Slot & Magstripe Readers. Same 
day shipping . 30-day money-back guarantee. 
One-year warranty. Reseller discounts avai lable. 

AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

PORTABLE BAR CODE READER 
Battery operated, handheld reader with 64K RAM, 54 key 
keyboard, real-time clock, 2X16 LCD display, and built-in 
calculator. Supports WANO, CCD, and LASER. Built-in 
program generator supports multiple programs and 
data files. Interlaces to PC & PS/2 keyboards. RS-232 
terminals, and HAYES compatible modems. 30-DAY 
MONEY-BACK GUARANTEE. 

AMERICAN MICROSYSTEMS 
2190 A Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685·6232 

2 ads/issue - 1,060 1,008 
3 ads/issue - 1,008 954 

BAR CODE 

BAR CODE "SPECIALS" 
Wedges/Portables/Multi On-Line readers with HP wands 

Spectra-Physics lasers $899. PSC & Symbol in stock 

3" CCDs $468. Mag stripe encoders/readers $1485 

Software: print bar codes $99 & read bar codes $159 

P.0.S. - cash drawers $199/receipt printers $399... 
30-day $$ Back / 1 Year Warranty "Spanish Dept. available 
OEMNAR/Dealer discounts 
BARCODE INTERNATIONAL SYSTEMS 

9190 Palm Canyon Drive, Corona, CA 91719 
(714) 277-1917 • (800) 653-4252 •FAX: (714) 277-1005 

Inquiry 704. 

READ BAR CODES! 
The Standard Edition of KNOW-WEDGE for CODE 39 


Complete with Hewlett-Packard Wand. 


ONLY $149.00. 


For alternativehardware or software solutions 


CALL 
COMPUTER RESOURCES GROUP 


629 Silverdale Drive. Claremont, CA 91711 

VOICE: (714) 624-8734 BBS: (714) 626·1054 


Inquiry 705. 

I. T. S. Bar Code Solutions 
Bar codes are easy using our FULL line of readers & printers. 
They plug and play with your existing CPU/printer/terminals/ 
software systems In your office. store, truck , factory or 
warehouse. ITS' bar code DOS programs print on matrix or 
laser printers. 30 day refund. 1 year warranty. OEMNAR/ 
Dealer discounts. 

International Technologies & Systems Corp. 
655-K North Berry St., Brea, CA 92621 - Western USA 
13 Welwyn Court. Richmond. VA 23229 - Eastern USA 

18001228-9487 (7141990·1880 (804) 741-6725 (FAXI 990-2503 

Inquiry 706. 

PC BAR CODE SPECIALISTS 
Bar code readers designed for fast , reliable, cost­
ettective data entry. They emulate your keyboard, so 
data looks just like it was typed in! Choose from 
stainless steel wand, laser gun, CCD, and magnetic 
stripe scan ners. Also, powerful lab el printing 
software . Great wa rrant y. Generous reseller 
discounts. 30-DAY MONEY-BACK GUARANTEE. 

Seagull Scientific Systems 
15127 N.E. 24th, Suite 333, Redmond, WA 98052 

1-800-758-2001 206-451-8966 

BAR CODE READERS 
For PC, XT, AT, & PS/2, Macintosh, and any RS­
232 terminal. Acts like 2nd keyboard, bar codes 
read as keyed data. With steel wand-$399. Top 
rated in independent reviews. Works wi th DOS, 
Xe ni x, Novell, Alloy, -ALL software. La se rs, 
magstripe, & slot badge readers. 30-day $$back. 

Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 

(408) 458-9938 (800) 345-4220 

BAR CODE PRINTING SOFTWARE 
• MS/PC OOS Systems • tmporVExport ASCII files • 9 
& 24 pi n dot matr ix • H-P LaserJet/Plus/Series II 
• Menu-driven or Memory Resident• Most Label Sizes 
• Multiple Densities • Va riable Graphic Heights • Code 
39, 12/5, UPC A/E, EAN 8/13, 128, 93,11 , MSl/PLES­
SEY, POSTNET (ZIP+4). 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685·6232 

DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers & SmartCard Encoder/ 
Reader for microcomputers & terminals, including IBM PS/2 
& olhers, DEC, Macintosh, AT&T, CT, Wyse, Wang. All 
readers connect on the keyboard cable & are transparent to 
all software. UPC & 39 print programs, magnetic encoders, 
& portable readers are also available. · 

TPS Electronics 
4047 Transport, Palo Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-856-3843 

Inquiry 707. 
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BAR CODE 

VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 

WAND/LASER/MAGNETICCARD CONNECTIVITY 
• 	 Keyboard wedges (Internal/External) for IBM PCIXT/AT, 

PS/2, and portables 
• RS232 wedges for WYSE, Link, Kimtron terminals 
• Bar code and label printing software 
• Full two-year warranty 
• 30-Day Money-Back Guarantee 
• Extensive VAR/Dealer Discounts 
46560 Freemon\ Blvd., Suite 206/Freemont, CA. 94538/{StO) 440-2870 
800-666-4BAR FAX: (510) 440-2873 

Inquiry 708. 

BUYER'S MART 

CHECK THIS OUT! 
Introducing our new 

Super 
Buyer's Mart 

This new ad size gives your sales 
message great visibility to over 
500,000 technically sophisticated 
proven buyers. 

CALL Margot for 
advertising details 

603-924-2656 
(FAX 603-924-2683) 

Inquiry 709. 

PCB & SCHEMATIC CAD-$195 
"EASY-PC" for single-sided and multilayer boards to 
17"x17" with up to 1500 ICs including sur1ace mount. 
Phenomenally fast and easy to use. Over ~ 3,000 
copies sold. Needs PC/XT/286/386 HERC/CGA/ 
EGNVGA. Output lo laserjet/inkjet/dol matrix printer.
pen-ploller, pholo-ploller and NC Drill. Nol copy 
protected. VISA/MC/AM EX welcome. For fu ll info circle 
inquiry# or contact us directly. 

NUMBER ONE SYSTEMS LTD. 
Harding Way, St. Ives, Huntingdon. Cambs, England, PE1 7 4WR 

Tel : 011-44-480-61778 Fax: 011-44-480-494042 

Inquiry 71 o. 

SCHEMATIX 
• Integrated schematic environment 
• Unlimited levels of design heirarchy 
• 10,000+ components/user expandable 
• Doi matrix, postscript, inkjet printers 
• Board layout/router software available 
• Dos, Spare, Unix 

Price: $195 VAIL 
Silicon Tools 305/570-5580 

Inquiry 711. 

CAD/CAM 

CONTOURING MOTION CONTROL 

F~~~x! ~PA),~~~~w~r~RT! $249 
NEW VERSION 3 VISA/MC 

• Controls up to six step motors simultaneously. 
•Linear and Circu lar Interpolation. 
• New features to accommodate machine control. 
• Easy-to-use DOS device driver. Super Manual. 
• CAD·CAM interface ava ilable. 

Corporation, 1422 Arnold Ave.
Ability Systems Roslyn,PA 1900112151657-4338 

FAX; (215) 657·7815 

Inquiry 712. 

CD-ROM 

High Performance Self Contained 

Portable CD-ROM Computing 


Uncompromising Portable CD -ROM Computer Systems 

4-64 MB RAM I 120-540MB HOD I Internal CD-ROM 


FCC Class BCertified 

386DX-33 - $4095 I 486DX-33 - $4595 


ACCESS INFORMATION INC. 

The information retrieval experts 

1 - 800 - 847 - 3830 

Inquiry 713. 

Simtel MSDOS Shareware CDAOM, 640 Meg, Sept 92 $24.95 
GIFs Galore CDROM, 6000 images, 650 Meg $24.95 
CICA MS Windows Shareware CDROM, Oct 92 $24.95 
OS/2 Shareware CDROM, Oct 92 $24.95 
Source Code CDROM, 600 Meg, Mar 92 $39.95 
INFO-MAC Macintosh SW, 4000+ files, Aug 92 539.95 
CDROM Caddies $4.95 

WALNUT CREEK CDROM 
1547 Palos Verdes Mall, Ste 260, Walnut Creek, CA 94596 

(BOO) 7B6 9907 (510) 947 5996 FAX: (510) 9471644 

Inquiry 714. 

MORE FONTS MEAN MORE FUN! 
Font Fun House on CO·ROM for the IBM and the Macintosh 

Hundreds of completely useable fonts for your computer. This disc 
contains sha reware and lreeware fonts in TrueType and TypeOne 
Postscript (ATMS) formats and also includes the Macintosh screen 
Ion\ libraries ol both Adobe and AGFA. Over 1/3 of the fonts on this 
CD-ROM arc FREEWARE! Suggested retail is $49.00-order now for 
only $39.001 Orders within U.S., add $3.00 for UPS shipping and 
orders outside U.S., add $8.00 lor airmail delivery. Minnesota 
residents add 6.5% sales tax. 

Wayzata Technology Inc. 
Post Office Box 807, GrandAapids, Minneso!a 55744 


Tel: 800·735·7321 (218) 326·0597 Fax; (218) 326·0598 


Inquiry 715. 

COMMUNICATIONS 

X.25, HDLC, SDLC, BSC 
SOLA card and software provides 
'plug-in' synchronous link support for 
PCs which is inexpensive, easy to 
use and robust. 

+ Up to 180kbps under any PC operating 
system 

+ Extensive utilities plus third party sup­
port under DOS, Unix, Windows 

+ Protocol analyser, test software 
included 

+ Full function SNA emulation packages 
also available 

Sangoma Technologies Inc. 
Tel. (416) 474-1990 1-800-388-2475 
FAX (416) 474-9223 

Inquiry 716. 

COMPUTER BOOKS 

Multimedia Production Handbook 
for the PC, Macintosh ®, and Amiga 

Tom Yager 

Paperback: $39.95 (tentative) 
January 1993, c. 400 pp., ISBN: 0-12-768030-6 

ACADEMIC PRESS 
HBJ Order Fulfillment Dept #17915, Orlando, FL 32887 

CALL TOLL FREE 1-800-321-5068 or FAX 1-800-336-7377 

Inquiry 717. 

COMPUTER BOOKS 

COMPUTER BOOKS at a discount 
We specialize in ADVANC ED books for developers, 
programmers, computer professionals, and academics. 
15% discount. Latest books from over 50 publishers. 
Free cata log. UPS & international shipping. Personal 
service. MC/VISA/AMEX. CompuServe' 70007,1333. 
GO CBK Windows, C++, O/S 2 2.0, UNIX, Mac, OOP 

CompuBooks 
RI. 1, Box 271 -D, Cedar Creek, TX 78612 USA 

800-880-6818, 512-321-9652 voice & FAX 

Inquiry 718. 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 
SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 

TOLL FREE 1-800-848-3469 
SAFEWARE, The Insurance Agency Inc. 

PO Box 02211, 2929 N. High St, Columbus, OH 43202 

Inquiry 719. 

COMPUTER SYSTEMS 

LOW-LOW-LOW 
Computer Systems/Notebooks/Network Solu~ons 
IBMApple-Compa q ·AST-AL R · Everex· & others 
SURAH 386/486 ISA/EISA- AMl/Mylex Mo1herboards 
• CD ROMS • Tape Backup • Pocket FAX Modem LAN 
Cards • Hard Drives/Floppy Drives• Memory/upgrades 
• DRAMS , SIMM Modules • Lase r Printers/Scanners 
• Plotters & Digitizers •Software 

SURAH inc. ~~;:; ~;~~)~~~~~ ;,"~:~:5c1~~:~;95~%: 
1-800-543-1001 Nationwide Orders 

Inquiry 720. 

CROSS ASSEMBLERS 

Cross Assemblers $50 

Simulators $100 


Disassemblers $100 


PseudoCorp 
716 Thimble Shoals Blvd. Newport News, VA 23606 

(804) 873-1947 Fax (804) 873-2154 

Inquiry 721. 

DATA CONVERSION 

TAPE CONVERSION & DUPLICATION 
• DC2000 1/4" Cartridge (AS/400)
• TEAC • 4mm DAT 
• Bmm EXABYTE • DEC TKxx media 
• 	1/2" Tape • 3480 & 3490 

Mainframe, Min i or Micro - popular or obscure. 
Fixed price quote by relurn. Standard turnaround 24 Hours. 

TEL 1800-392-5373 FAX: 405-321-2741 
TEL 44+ (0) 734-890042 FAX: 44+ (0) 734-890040 

Vogan Enterprises Ltd . 
Unit 5, Forrest Court. Oaklands Park, Fishponds Road. 


Wokingham, Berks., AG11 2FD, England 


Inquiry 722. 

DATA RECOVERY 

Ontrack 
DATA RECOVERY 

• Unsurpassed success rate• Fast turn around 

• Priority service available • Clean room 


• Expertise in DOS, OS/2, Novell, Macintosh, 

Unix, Xenix, Sun, DEC, Wang, 


Banyan Vines and more! 

MN:1-800-872-2599 • CA: 1-800-752-7557 


6321 Bury Drive, Eden Prairie MN 55346 
2400 Main Street, Suite 200, Irvine CA 92714 

Inquiry 723. 
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THE BUYER'S MART 

DATA RECOVERY 

Now we're 
ONTRACK in 
London Too. 

ONTRACKDATARECOVERY 

EUROPE, LTD. 


Surrey House, 3•1 Eden SI., K;ngston upon Thames. Surrey KTI IER U.K. 

0800-24-39-96 • 44-81-974 5522 

Inquiry 724. 

TAPE DATA RECOVERY 
DC2000 1/4" Cartridge (AS/400)
TEAC • 4mm DAT 
Bmm EXABYTE • DEC TKxx media 
1/2" Tape • 3480 & 3490 

Whatever the Hardware. Software & Problem... 
ii the re is data on a tape we wi ll recove r it. 


TEL 1800·392-5373 FAX: 405-321-2741 

TEL 44+ (0) 734·890042 FAX: 44+ (0) 734-890040 


Vogon Enterprises Ltd . 

Unit 5. Forrest Court. Oaklands Park, Fishponds Road , 


Wokingham,Berks.. RG11 2FD, England 


Inquiry 725. 

DATA/DISK CONVERSION 

CONVERTING YOUR DISKETTES? 

ENTRUST THEM TO US! 

2500 Word Processor & Computer formats, 


3~ ", SX ", B" Disks, Mag Tapes, Mag Cards, Cartridges, 

Casselles & 8 MM Custom Conversions, Programming 


& Applications Developmenl 

DISK DUPLICATION 


OCR SCANNING SERVICES 

Call us for Quality, Best Prices and Quickest Turnaround Time. 


COMPANY COMPENDIA, INC., 55 E.Washington SU237 

Chicago, ll 60602 TEL: 1-800·374·01SK FAX:312·419·1390 


Inquiry 726. 

THE #1 CHOICE 

in disk & tape conversion 


r~:~~r ~;3~nim~~~~ii1~0~~e~~~~~~~~~~;~d-~i~:.. 
Free test •Satisfaction guaranteed 

Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 

(612) 588-7571 FAX: (612) 588·8783 
1-800-745-7571 

Inquiry 727. 

IBM PC+-TO -..HP FILE COPY 
./ New Interface ./ BDAT2ASCll 
Allows IBM PCs , PS/2, comp at ibles to 
interchang e file s with Hewlett- Packa rd 
Series 70, 80, 200, 300, 1000, (LIF media) . 

Oswego Software 
Box 31 O 708/554-3567 
Oswego, IL 60543 FAX 708/554-3573 

CALL FOR AFREE DEMO! 

Inquiry 728. 

CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from over 
5000 formats including 3:>'', 5X'', 8" disk formats & 
word processors. Disk-to-disk conversions also 
available. Introducing CD-ROM conversions. Call 
for more info. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd. , Dept. #8 


Buffalo Grove, IL 60089 (800) Convert . 


322 BYTE • JANUARY 1993 

DATABASE 

~lRD 
~ $~ 
~ FOR 0 

/..;;, SUPERBASE 2 ;o 
800-448-NERD 

Inquiry 729. 

DIAGNOSTIC 

"..PINPOINT ANY PC FAILURE." 
John C. Dvorak, PC Magazine 6/30/92 

Top-rated PocketPOST Power On Self-Test card 
with diagnostic so ltware for ISA/EISA/Micro· 
Channel. 1 BO-page book. Hon es your troub le 
shooting ski lls. CALL NOW. 

DATA DEPOT, Inc. 
1710 DrewStreet #5, Clearwater, FL 34615 

1-800-275-1913 
813-446-3402 FAX 813-443-4377 

Inquiry 730. 

DISASSEMBLERS 

DISnDATa'" BOx86.EXE/. COM/.SYS-.ASM! 

• New! Fully-automatic mode. (No Prompts!) 
• ACCURATE-uses compiler-proven flow analysis. 
• Fully-labeled output 100% MASM compatible. 
• 	Prog. size limited only by available memory! 
DISnDATa 4.6-3'h" or 51

/.'' disk+manual $165 

Pro/Am Software Ph: (513) 435·4480 
220 Cardigan Road Dayton , OH 45459 

Inquiry 731. 

EDUCATION 

S.S. & M.S. In 
COMPUTER SCIENCE 

The American Institute for Computer 
Sciences offers an in-depth corres ­
pondence program to earn your 
Bachelor of Science and Master of 
Science degrees in Computer Science 
at home. B .S. su bjects cove red are: 
MS/ DOS, BASIC, PASCAL, C, Data 
File Processing, Data Structures & 
Operating systems. M .S . program 
includes subjects in Software 
Engineering and Art_ificial Intelligence . 

AMERICAN INSTITUTE 
for COMPUTER SCIENCES 

2101-BY Magnolia Ave. South, Ste. 200 
Birmingham, AL 35205 

800-767-2427 205-323-6191 

ELECTRONIC MAIL 

ELECTRONIC MAIL-Novell MHS 
• Stand alone computers, Laptops, Netware, Lantastic 
• Set up your own hub 
• International network 
• Workgroups, privacy, use your regula r phone line 
• 	$100.00 per computer station- unlimited phone 

support and design assistance. 

Selections & Functions, Inc. 
Call for a brochure (617) 826-1553 

25 Washington Stree t. Hanover, MA 02339 

ENTERTAINMENT 

53 EGANGA GAMES 
Buy this super collection of best-selling 

games for only $9.95, including shipping 
and handling. (Please add $5.00 for 
foreign orders.) Credit Cards Only. 

SMC SOFTWARE PUBLISHERS 
(619) 931-8111 ext. 511 

Inquiry 732. 

FINANCIAL SOFTWARE 

BrainMaker: 
"Th e most fascina ting computer soft ­
ware I've ever see n... learn about this 
stuff." John Dvorak, PC Mag. Predicts stocks, 
bonds , sa les, inventories. Comprehensive 
manual. Menus. 12,000 sold. PC or Mac. 

Still only $195! 

Free Flyer: 800/284-8112, 916/477-7481 
California Scientific Software 

Inquiry 733. 

FLOW CHARTS 

FLOW CHARTING 3 
•High resolulion print outs ... 
dot matrix or laser fa:\ 

• Mulli·page charts... 
portrait or landscape ~ 

• Import/export capabilities 
• 35 shapes, 10 font s, 4 line styles 

Call for free demo disk! 
PATION & PATION 800·525·0082 ext. 1317 

So I I ware Co rp ora 11on485CochraneCr.. Morgan Hill, CA95037 


See our ad on page 104 

Inquiry 734. 

WINDOWS FLOWCHARTER $129 
RFFlow 2.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsott Win­
dows. 100 shapes auto adjust in size. Diagonal
lines and curves. Auto line routing and re-routing. 

~~~~~~ ;thsehraf;p~0 v?~i~~e 'i:\1i;b~~~-c~~~io~~~~
trial disk. 

RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 

Phone: (303) 663·5767 FAX: (303) 669-4889 

FRAMEWORK/FRED 

The Framework Magazine 
Framework enhancement programs, 12 issues $29.90 
Un limited Framework and FRED support. Access 
undocumented powers of Framework & FRED. 

fBase for Framework $190.90 
The fastest disk database access in existence. dBase file 
Index optimization and compression. 

Selections & Functions, Inc. 
(617) 826-1553 

25 Washington Street. Hanover, MA 02339 

G.l.S. 

Digital Quad Maps 
Local Street Maps, State Maps, and World 


Maps in DXF, PCX, PICT, PIG or TIF 

Formats . Gigabytes of Map data available. 


Micro_Ma_H_!_$AD™ 

(303) 988·4940 

Inquiry 735. 



GRAPHICS 

~~ FOR 

/..;;, HARVARD GRAPHICS 

800-448-NERD 

Inquiry 736. 

HACKING/SECURITY 

BLACK BOOK ON 

HACKING ANO SECURITY 


All new 1993 edition 
Includes many expert tricks and techniques you can try 
The "How to" do it and prevent it book 
You will be surprised lo see how vulnerable systems are! 

Fast delivery! 

Send only $25 U.S. check or money order to: 


NYTEK INNOVATIVE COMMUNICATIONS 
P.O. Box 2753, Station C 


Ottawa, Ontario (Canada) Kl P 5W8 


Inquiry 737. 

HARDWARE 

Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 


Professional , Corporate, Government, and 

Educational Buyer since 1985 


APPLE II® & MACINTOSH® 
SYSTEMS• PARTS• EXCHANGE REPAIRS 

Call for a Catalog 800-274-5343 
INT'L: 617-275-4600 •FAX: 617-275-4848 

205 BURLINGTON ROAD • BEDFORD, MA 01730 

Inquiry 738. 

HEWLETT PACKARD 
Buy - Sell - Trade 

LaserJet ColorPro 
DeskJet Draft Pro 
RuggedWriter DraftMasler 

Electrostatic Plotters 
•Monochrome and Color 

HP 9000 Workstations and Vectras also available. 

T. E. Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638·4833 

Inquiry 739 . 

HARDWARE/COMPUTERS 

SC/FOX"' EMBEDDED COMPUTERS 
PC Parallel Coprocessor Plug·in Boards: 15 MIPS avg 50 MIPS burst, 
using the SC32 32·bil CPU or !he 16·bi! Harris RTX 20001u. 

VME Master/Stave System Controller SBC: 18 MIPS avg 70 MIPS burst, 
uses ATX 2000 cpu, SCSI, 2ser, 1ptr ports, to 640K bytes. 
Stand·Alone Single Board Computers: 18 MIPS avg 60 MIPS burst, 3U 
or 100x100mm Eurocard-size using either SC32 or ATX 2000. 

Idea\ !or embedded real-time control, da!a acquisition, robotics, and signal 

processing. OEM software development system included. 


SILICON COMPOSERS INC (4 15l 322-0153 

208 California Avenue, Palo Alto, CA 94306 

Inquiry 740. 

INDUSTRIAL SOFTWARE 

Industrial Automation Products 
We produce TRUE industri a l products s uch 
as: PCs, acquis ition add-on cards, embedded 
controll ers and software. Ca ll for our FREE 
full-line catalog. 

ELSI ST 

Electronic Systems 


Via Brodolini , 15, 15033 Casale MTO, ITALY 

Ph 142/45 1987 FAX 142/451988 BBS 142/453165 


Inquiry 741. 

JAPAN MARKET 

Seek Software Developers 
We are looking fo r companies developing competitive soltware 
products for PCs and aggressively wishing to enter Japan market. 
Enormous Japanese PC so ftware market attracts wo rl dwide 
attention. Do not worry about even though you are unfamiliar with 
Japan market or do not have well organized sales network in Japan. 
Our technical engineer is pleased ta help you by modifications rar 
Japanese PCs. II you r company deserves our considering, please 
fee! free lo fax us today for details. Product catalogs and company 
pralilearehighly welcome. 

Giken Shoji Co., Ltd. 
Fax: 81-052·972·6577 Phone: 81-052-972-6544 


6F Soar Bldg. 2·3, l·chome, Izumi. Higashi·ku, Nagoya 461, Japan 


Inquiry 742. 

LANS 

The $25 Network 
Try the 1st truly /ow-cost LAN 

•Connect 2 or 3 XTs, ATs,386s, 486s 
• Uses serial ports and null modem cable 
• Runs at 11 5K baud - approx 8500 bytes/sec 
• Runs in background, totally transparent 
• Share disks and printers, etc. 
• Needs only 15K of RAM 

Little Big LAN 
The most flexible network 

• Peer to Peer LAN to 250 nodes 
• $75 total software cost, not per node! 
• Link via serial, parallel , or Arcnet 
• Link via Ethernet or Modems soon 
• Mixed mode routing 
• Typically only 35K of RAM 

Skeptical? We make believers! 

Information Modes 
P.O. Drawer F, Denton, TX 76202 


Tech 817-387-3339 Orders 800-628-7992 

Hours 1-5 Mon/Wed, 9-5 Tue/Thu/Fri CST 


Inquiry 743. 

LAPTOP COMPUTERS 

USED COMPUTERS 
MAJOR BRANDS - WIDE SELECTION 

IBM - COMPAQ & OTHERS 
Computers from $99 Color Printers $239 

Mono Monitors from $25 CGA Color Monitors $129 
IBM 5140 LAPTOP S349 

IBM PClr & CONVERTIBLE PARTS & ACCESSOR IES 
HARO-TO-FINO ITEMS FOR OLDER PC'S 

FREE CATALOG 
COMPUTER RESET 

P.O. Box 461782, Ga rland, TX 75046 

Phone (214) 276·8072 &FAX BBS (214) 272-7920 


Inquiry 744. 

LOCALIZATION 

Software Developers! 

Localization Managers! 


Now you can manage software 
translation more efficiently and simply 

with IDOC's new software 

XLS™ 
• 	Lower translation cost 
• 	Faster time to market 
• 	Consistency across re leases 
• 	Localize on any platform 

Call for a FREE demo disk 

1-800-336-9898, ext XL8 

IDOC, An International Documentation Company 

Inquiry 745. 

LAPTOP PERIPHERALS 

Auto Adapters
12V battery systems 
Small package with high efficiency 
Plugs between computer and lighter receptacle 
$99 to $129 • Designed and made in USA!! 

~nri;t~r~~~~:gg~;e:~:e~~~0~e~(~~~~~~~~~d~:~?~o~;
printer. Sanyo, Sharp, Toshiba, Zeos 

Custom adapters designed for OEMs. Seria l interface 
ca rds for Toshiba and Sanyo. 

EMPIRE ENGINEERING 
California USA 


tel 805/543·2816 fax 805/543-2820 


Inquiry 746. 

OPTICAL STORAGE 

OPTICAL DISKS 
WE STOCK ALL BRANDS OF OPTICAL MEDIA 


We Al so Carry Optical Drives, 

DAT & Bmm Products


* * CORPORATE DISCOUNTS * * 

CITY COMPUTER &SUPPLIES 


271 Schrop Ave nue, Akron , Ohio 44312 

1 (800) 759-6868 (216) 784-4464 


FAST NEXT DAY UPS 

Inquiry 747. 

PROGRAMMERS TOOLS 

REDUCE DEVELOPMENT TIME 
OPTLINK"', OPTLIB™, and OPTASM™ 
are highly op timized development tools 
with virtually unlimited capacities for DOS, 
Windows, and OS/2. Supports MS CIC++ 
v.7 too! 

SLR Systems, Inc. 
1622 N. Main St. , Butler, PA 16001 


call (412) 282-0864 or fax (4 12) 282 7965 


Inquiry 748 . 

C and C++ DOCUMENTATION TOOLS 
C·CALL ($69) Graphic·tree of caller/called hi9rarchy. 
C·CMT (S69) Generate. insert. update comrren t·block.s. 
C·META1C (S59) Path complexity, lines/stmts/comments. 
C-LIST ($69) List, action-diagram, reformat programs. 
C·REF ($59) Local/global/parameter cross- reference. 
C·DOC ($199} All 5 as 1 DOS program, <=15,000 lines. 
Professlonal ($299) <=150,000 lines, DOS, OS/2, Windows. 

SOFTWARE BLACKSMITHS INC. 
6064 St. Ives Way, Mississauga, ONT, Canada LSN·4M1 

Voice/Fax: !416! 858-4466 Demos/BBS: !416) 858-1916 

Inquiry 749. 

Boost Your BASIC with ProBas! 
.,.. ProBas5 adds 938 new commands to QBIPDS 
u:u~ Written in assembly for speed 
ir.u· Gives your programs a professional look 
~ Easy to use. money back guarantee, $195 
.,,,. Other add·ons for BASIC, C & Visual Basic avail. 

FREE DEMO Disk AND BOOKLET 

TeraTech (800) 447-9120 x1002 
Dept 1002, 100 Park Ave., Su ite 360, Rockvi lle, MD 20850 

lnt' I +1(301) 424·3903 Fax (301) 762-8185 BBS (301) 762-8184 

Inquiry 750 . 

Structograms
Sollware Documentallon made quick and easy with PANORAMA 

• 	 Structograms (Nassi·Shneidermann) automatically from 
the source code in a flash 

• 	 Hlerarchle-trees of modules, procedures 
• 	 Headers ol modules, procedures 
• Software-Metrics: McCabe complexily, LOG and more 
Available for: Turbo Pascal, C, Modula-2, Fortran·77, PUM, dBase 
PANORAMA S~andard (Pascal, C, Modula·2} $495 • 
PANORAMA Lite: $295 Wuest lnformatlk AG 
Schuetzenstrasse 11 ; CH-8245 Feuerthalen; Switzerland 
Int'! (+41 53) 29 31 32 FAX: (+41 53) 29 31 43 

Call or Fax for lnforma!ion and free demo. 

Inquiry 751. 
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THE BUYER'S MART 

PROJECT BILLING 

CLIENT PRO.JECT 
A Time and Billing System that accounts 
for charges to an unlimited number of 
projects (or matters) . Price with limited 
time discount, $129. Demo available. 

MICRO BILLING SYSTEMS, INC. 
11 7 W. Harrison , Ste# 624M, Chicago IL 60605 

Tel: (312) 939-1869 Fax: (312) 939-1351 

Inquiry 752. 

REPAIR SERVICES 

+VIDEOS+ 
Laser printer mainVrepair lor the layman 
(2 hrs.) $39.95 
Oot matri x printer mainVrepair lor the layman 

(30 min./ $39.95 
Fax maciine mainVrepair lor the layman 
(30 min.) $39.95 

STOP UNNECESSARY SERVICE CALLS! 
SPECIAL! BUY 2, GET ONE FREE! 


All credit cards accepted. S3.60 for S&H1·800·537·0589 

Viejo Publications, Inc. 


4470· 107 Sunset Blvd. Ste 600, Los Angeles, CA 90027 

Inquiry 753. 

SECURITY 

FIGHT PIRACY!
* EVERLOCK 3.0 * 


SOFTWARE COPY PROTECTION 

New Option Board Sale-New Remote Reg istra tion 


New CPU LOCK-CD ROM LOCK and more


* EVERKEY HARDWARE LOCKS * 
Az-Tech Software, Inc. 

Call for a 201 East Franklin, Richmond, MO 64085 
FREE (8161 776-2700 
Demo (800) 227-0644 FAX (8161776·8398 

Inquiry 754. 

THE ULTIMATE COPY PROTECTION 
• Completely menu driven Quite Simply 
• Defeats all Hardware/Software Copiers The Best 
• No Source Code Changes Ways To 
• Mulltiple Layering Protect Your Valuable 
• No Damaged Media Software In ves tment 
• Fulll Hard Disk & LAN Support 
• Unlimi!ed Metering, FREE Demo Disk 
STOPVIEW'" STOPCOPY PLUS1" (800) 879·2224 

BBi COMPUTER SYSTEMS, INC. (301l a1Ho94 

141 05 Heritage Lane. Sliver Spring, MD 20906 


FAX: (301) 460-7545 


Inquiry 755 

Cop's CopyLock II 
Th e profess ional softwa re protecti on w ith 
TRUE Machine Install. Option Board safe. 
OS/2, Networks, Windows, and Trace 1020. 

LINK Computer 
lnt'I: + 45 31232350 Fax: + 45 31238448 
US/CAN: 800-344-2545 FAX: 408-923-7061 

YOUR SALES MESSAGE 
about the special computer product or service 

that you provide be longs in print 

THE BUYER'S MART 
can help you reach computer professionals and 

produce valuable inquiries for your company! 

Ca lf Margot Gnade for more information 

603-924-2656 
or 

Fax: 603-924-2656 

Inquiry 756. 
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SECURITY 

BIT-LOCK® SECURITY 
Piracy SURVIVAL 10 YEARS proves eff ecti veness of 
powe rful m ultil ayered security. Ra pid decrypti on 
a lgorithms . PA RAL LEL o r S ERI AL porH ran spa re nt 
security device. Complemented by economica l KEY· 
LOK 1

1.1 and m ult ifea tured COMPU· LOC K1M inc luding 
countdown , tim eou t, data encryption, and multiproduct 
protection. (Dos/Unix/Mac) . Also. access control. 

MICROCOMPUTER APPLICATIONS 
3167 E. Otero Ci rcle, Littleton, CO 801 22 

(303) 770-1917 

Inquiry 757. 

SHAREWARE 

NEW NEW NEW 
Rocket "93" HQ CD ROM 

600 megs of High Q. Shareware $39.95+ 
Latest Shareware on floppies $1.98 ea.+ 

Lowest Prices - Highest Quality 

Catalog Available 


ROCKET SHAREWARE 
1-800-727-9724 

Inquiry 758. 

SOFTWARE WANTED 

Publish Your Program! 
Young, enthusiastic and successful software 
publishing compa ny looking for PC 
productivity and utility software to acquire or 
publish. For a confidentia l review of your 
softwa re product , send inform ati o n to 
Software Adv. , 2210 Wilshire Blvd., #836, 
Santa Monica, CA 90403 or c irc le our 
number on the Direct Link Card in the back of 
this issue. We will contact you promptly. 

Inquiry 759. 

SOFTWARE/ACCOUNTING 

dBASE BUSINESS TOOLS 
• GENERAL LEDGER • PURCH ORD/INVNTORY 
• ORDER ENTRY •ACCOUNTS RECVABLE 
• JOB COSTING •JOB ESTIMATING 
• BILL OF MATLS • SALES ANALYSIS 
• PAYROLL • ACCOUNTS PAYABLE 

$99/$198 ea. + S&H 
dATAMAR SYSTEMS Cred. Card-Check-COD 


6969·0 Corte Sanla Fe. San Diego, CA 92121 

(619) 452-0044 (BOO) 223-9963 


Inquiry 760. 

SOFTWARE/BUSINESS 

DATA ENTRY SOFTWARE 
Full featured, heads·down data entry 


with two-pass verification, edit language, 

operator stats, much more! Designed for 

the PS/2' , PC, XT, AT or compatibles. 


PCs from $395 LAN versionavailable 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 
21929 Makah Rd.. Fax: 2061776-7210 
Woodway, WA 98020 USA: 800/356·0203 

SOFTWARE/ENGINEERING 

Mixed Mode Simulation 
• 	NEW lsSPICE 3with • Schematic Entry 

Analog/Digilal simulation • Extensive Model libraries 
• 	Draws waveforms as the • Waveform Analysis 

simulation runs • Full SPICE programs starting 
• PC and Macintosh Versions at S95. Complete systems 
• Filler Design from $990. 

Call for your Free Demo and Information kit. 

P.a. sox no. san Peuro. cA 90733.0710 i"ntusoft 
310·833·0710, FAX: 310·833·9658 

Inquiry 761 . 

SOFTWARE/ENGINEERING 

SAu NA: 3D THERMAL ANALYSIS 
• Mode ls: P C B s, p l a t es, heats inks, e n c los ures , 
multiboard enc losu res . • All heat tra nsfe r mo d es: 
convection, radiation, conduction • Inte ractive me nu· 
driven • Thermal parame te rs library • Fast ~wha t W: 
dimension, mal'l , finish , analyses • Easy to learn & use • 
IBM PC & Macintosh II . 

Call for free evaluation program 

Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, Ml 48108 

313-663-8810 

Inquiry 762. 

SOFTWARE/GRAPHICS 

TIFF. PCX , TARGA. GIF. OIB , BMP. OCX , EPS, WMF, WPG, PICT, JPEG 

AccuSoft Image Format Library 3.0 
~The most comprehensive raster support library on the marker 

Import. expo rt . convert, display, and prin t all above fo rmats! 
DOS & Windows vorsions included in one package. No royalties. 
In clu des several samp le prog rams with so urce code. Supports 
all languages. Format campatlbllity guaranteed! G3, G4, TI FF-F, 
mufli·page images etc. Rotate, scale , colo r reduction, sharpen 
etc. 30 day satisfaction guarantee. $495 

AccuSoft Corporation 
160 E. Main St. , P.O. Box 1261, Westboro. MA 01581 

(BOO) 525-3577 (508) 898-2770 FAX 1508) 898·9662 

Inquiry 763. 

SCIENTIFIC VISUALIZATION 
Graphics library for VGA and ET4000 Super VGA. Up 
to 1024x768 reso lution . Supports HiColor a nd 24·bit 
true color. 2-D & 3-D w/perspective. Gouraud shaded 
polygons. Z-b uffe r hidden surface removal. Animation. 
M o u se & joyst ick su ppo rt. Scale a nd ro tate \ex t. 
Store/retrieve in PC X format. For MS FORTRAN. C 
version available soon. $250. Call for free demo disk. 

AEROSOFT CORPORATION 
5562 Bells Ferry Rd., Suile 233, Acworth, GA 30102 

Tel/FAX (404) 917-1309 

Develop CAD/CAM, GIS, A/EiC Products 
ON TIME and UNDER BUDGET with the 

"CAD/CAM Developer's Kit" Series 
The CCDKs are libraries of C fu nct ions which support 
rout ines for DXF in put/output, g raphica l display, line/ 
arclellipse/NURB spline construction/editing, and much more 
than ca n be described here. 

Building Block Software, Inc. 
37 1 Moody Street , Waltham, MA 02154 


Voice (617) 899-4350 Fax (617) 899-4399 


"The Ultimate CAD/CAM/CAE Programming Engine" 
Slash your development time, wit h your CAD prog ramming 
companion, TG·Professional v.4.0, 1he most complete CIC++ toolbox 
of 20 & 30 geometric routines available today! Over 800 routines 
including NUABS, DXF, Graphics, Surfacing, Hidden Line. Transforms, 
Perspectives, Polygon (Int/Union/Dill), Clipping, Tangents and more. 
Routines for drawing using BGI or MSC Graphics. Fun source & 30 day 
guarantee. USA $500.00. Use MSC. Borland CIC++, WATCOM C/386 
or Metaware High CIC++. Call 1·800·635·7760 or Fax/Phone 214· 
423-7288 for free 30 page 1echnical paper. 

Disk Software Inc. 
109 S. Murphy Ad. Plano, TX USA 75094 

Inquiry 764. 

RAINDROP™ 
FAS T , compact P rt Sc rn Utility fo r end users AND 
developers. Hardcopy as fast as 1O secs. Average bina ry 
size· 6 kbyte. 14 video graphic standards. Sca le, rotate, 
colori ze and more. 'CALL ' from use r· written programs. 
Complete 9· & 24-pin dot·matrix. inkjet, and laserjet library 
$44.95 + $3 s/h. 

ECLECTIC SYSTEMS 
8106 St. David Ct., Springfield, VA 22 153 

(703) 440-0064 Fax (703) 455-8965 

Inquiry 765. 
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SOFTWARE/GUI 

GUI TOOLKIT ONLY $249 
Full source code included 

TEGL Windows Toolkit lets you create DOS based GUI apps 
that are completely standalone. Over 500 functions. Menus, 
mouse & keyboard support, dialogues, and more. Includes 
TEGL graphics interface which has drivers for most popular 
video modes. Supports most C and Pascal compile rs . 
Protected mode ve rsion is only $499. No royalties. 

TEGL Systems Corporation 
P.O. Box 580, Stn . A, Vancouver B.C. V6C 2N2 

(604) 669-2577 FAX (604) 688-9530 

Inquiry 766. 

SOFTWARE/INSTRUCTIONAL 

KNOWLEDGE is POWER 
Computer software shows you how to Speed Read and 
Speed Learn. Read up to 3000 words per minute and 
beyond . Train on your home computer 25 minutes a 
day. Within 30 days you too can be a speed reader. 
Amazing results from first lesson reveal speed reading 
secrets! Specify MAC or PC. Send the introductory 
price of $34.9S to: 

KP-WARE 
P.O. Box 2042, Kingston, R.I. 02881 


FAX V/MC 401-782-2511 


Inquiry 767. 

SOFTWARE/MATHEMATICS 

OPERATIONS RESEARCH@ $149 
for your IBM or Compatible

LP88- Lincar Programs up to 3000 by 15000. 
BLP88-Linear Programs with Bounded Variables. 
MILP8B- Mixed· lnteger Linear Programs. 
MXLPB8-Large Model Mixed· lnteger LP. 
TSA88-Transportationffransshipment Problems. 
NLP8B-Nonlinear Obiective Programs. 
StudenVOemo-Reduced capacity versions for studen!s. 
Turbo Pascal Units-Object modules for developers. 

Eastern Software Products, Inc. 
P.O. Box 15328, Alexandria, VA 22309 
(703) 360-7600. Fax (703) 360·7654 

Inquiry 768'. 

GEOMETRYfTAIGONOMETRY CALCULATOR 

Apollonius - Sketch-based geometry/ tri go­
nometry so lve r . State-o f -t he-a rt va ri at io na l 
geometry system lets you sketch your geometry or 
!rig probl em and automati ca ll y so lves fo r 
disl ances, angles and areas. Integ rated equation 
ca lculator, graph s and tabl es plu s DOE and 
clipboard support . Ideal for surveyors, engineers, 

'!;g~~is ~~gP~u~~u~;J~~·M'i£';,(}\~edc~~s os' 0an$~~e 
Saltire Software 1-800-659-1874 

Inquiry 769. 

SOFTWARE/PACKAGING 

FREE SOFTWARE 

PACKAGING CATALOG 


Everylhing you will need to Package, Distribute, and Sh ip Your 
Sof1waroll From manuals and binders to mallers and shippers 

LABELS LABELS LABELS 
For your diskettes. plain or custom printed 
dot matrix or laser printer ... free samples 

...FREE CATALOG••• 
Hice & Associates 

8586 Monticello Dr., West Chester. OH 45069 
Phone/Fax: 513-777-8586 

Inquiry 770. 

STOCK PACKAGING 
to help you

market your software 
ask for catalog 92 S 

Call 708 390-77 44 
or fax 708 390-9886 
PolyQuick Co. 

1243 Rand Road, Des Plaines, IL 6001 6 

Inquiry 771 . 

SOFTWARE/SCIENTIFIC 

COOK EXCEL SPREADSHEETS 
XSolver optimizes spreadsheet models us ing 
simulated annealing. It can find global minima of 
functions of many va riables even when multiple 
local minima exist. Requires Windows 3.x and 
Microsoft Excel 4. 0 for Windows. Only $150. 

Exatech Software 
6547 N. Academy Blvd. Suite 527. Colorado Springs. CO 80907 

(719) 599-8727 

Inquiry 772. 

VTEX Scientific Desktop Publishing 
• Equati ons • Tab les • Graphics • Sca lab le 
Fonts • Supports most printers • WYSIWYG 
prev iewe r • Fo re ign Langu ages • Sp ec ia l 
Symbols • Font Effects • Indices • Only $299 
'TEX of Tomorrow''-Notices of AMS, March 1991. 

Call now for a FREE DEMO DISK 

MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 


Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 773. 

FREE CATALOG 
A great selection of scientific software products 

lo r plotti ng , non- linear cu rve fi tt ing, chemica l 
eq uil ib rium , s im ulat ion, stati s ti cs, symbo lic 
algebra, and more. Prices from $150. Call: 

1-801-943-0290 

MicroMath, Salt Lake C ity, UT 84121-0550 

Inquiry 774. 

OVER 300 PROGRAMS AVAILABLE! 
FREE CATALOG! 

• COGO Aoul!nes • log Plotting & Analysis 
• Sur1ace Modeling • Pelroleum Databases 
• Gridding & Contou ring • Oil & Gas Economics 
• Groundwater Modeling • USGS Digi1al Elevalion Quads 
• Molecular Model!ng • Da1a Conversion 
• Astronomy • Statlslical Analysis & Plotting 
• Geophysics • Goo & Hydro Chemical Analysis 
• 	Base Mapping • Hydrodynamic Modelingre •251K1p11ng st.. s1e. 585 

lflfl Wl1eat Ridge, CO 80033 Rock,..,
0 

(303) 423-5645 •Fax (303) 413·6171 • RockFAX' (303) 423-7111 
"24-hr. !ax on-demand product inlorrnation se rvice 

Inquiry 775. 

SOFTWARE/SORT 

OPT-TECH SORT/MERGE 
Extremely fast SorUMerge/Select utility. Run as an MS­
OOS command or CALL as a subroutine. Supports 
most languages and fi le types including Btrieve and 
dBASE. Unlimi ted fi le sizes. mul tiple keys and much 
more! MS-DOS S149. OSl2. XE NI X, UNIX S249. 

(702) 588-3737 
Opt-Tech Data Processing 

P.O. Box 678 - Zephyr Cove, NV 89448 

Inquiry 776. 

SOFTWARENOICE/FAX 

MUL Tl-VOICE® TOOLS 
Multi-Voice Tools is a complete development Toolkit for Pascal or ·c· 
to access all the features for most speech processing boards available 
today. It helps you wri te MULTI-LINE VOICE APPLICATION systems in 
minutes. A number of programming examples are provided. All 
programs and libraries are delivered with source code. 
Dlalogic, Rhetorex, Pika , VBX: 5599. Watson (Single line): $99. ALSO 
AVAI LAB LE: Fax Programmer's Toolkit ($199). Based on CAS 
specifications. Visa/MC accepted. 

ITI Logiciel 
4263 Cristophe-Colomb, Montreal. Quebec. Can. H2J 3G2 

TEL (514) 597·1692 FAX (514) 526-2362 

STATISTICS 

WinSTAT'"M Statistics for Windows 
All the sta tistical methods you need, with all the 
conven ience of Windows• Up to 65,000 variables 
and cases. lmporVexport Lotus, dBASE, etc. liles. 
Copy & pas te tabl es and g rap hs to wo rd 
processor. Call fo r brochure and/or $10 demo. 
V/MC/PO. 

Kalmia Co. Inc. 
Dept. 63, 71 Dudley St. , Cambridge, MA 02140 


Phone/FAX: (6 17) 864-5567 


Inquiry 777. 

NCSS 5.x Series - $125 
Easy-to -use menus & spread sheet. Multiple regression. 
T· t ests . A NOVA (up lo 10 fac tors, rep. measures. 
covariance) . Forecasting. Factor, cluster, & discriminant 
analysis. Nonparametri cs . Cross Tabulation. Graphics: 
histograms. box. scatter, etc. Reads ASCII/ l otus. Many new 
add-on modules. 

NCSS 
329 North 1000 East. Kaysvi ll e, UT 84037 

Phone: 801-546-0445 Fax: 801-546-3907 

Inquiry 778. 

UTILITIES 

FastTrax THE BEST DISK OPTIMIZER 
Speeds disk access, reclaims wasted space 
Defragments any size DOS disk incl. >1 Gb 
No limits on directories, fil es or clusters 
Unique in-cylinder method red uces seeks 
MakeTrax (incl. ) for custom file placement 
Batch operation, power failu re protection 

FastTrax International 
880 Ensenada Avenue, Berkeley CA 94707 

24-hr Sales and Tech support (510) 525-3510 

Inquiry 779. 

PEN PLOTTER EMULATOR 
FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width , color. 
Sc reen preview - zoom, pan. Wo rks with most 
CAD programs. Supports most printers. Requires 
DOS 2. 1 or higher. $11 9+$3 S&H. VISNMC/Chk/MO. 

FPLOT Corporation 
24-1 6 Steinway St., Sui te 605, Astoria, NY 111 03 

71 8-545-3505 

Inquiry 780. 

WINDOWS 

HyperPhoto db - A Hyperlmage/document 
management Syst~m under MS-WindowsTM 3.x 

Displays multiple windows or images and documents in true color or wi th 
color matching. Associates text info, images or symbols to any pixel Inside 
an image. Easily swi!ct1es trom image to image through successive levels of 
detail. Finds a point Inside an image by entering its name e.g. address. 
Organizeimagesandliles inanetworlr/relationaldalabase. Userscandesign 
their own inlormalion templates and search with mulliple keys. Include a 
pol'lcrtul editor. Filesecurily & Treesearch. Link lo clipboard . Pan and zoom 
l'li!hin images. Work wilh PCX, BMP. TIF, GIF. Postscript tile Formats. 
Network Vers. Avail. Introductory offer-$185. 

Friendly Information Systems, Inc. 
34 Bow Avenue, Dedham, MA 02026 

(508) 486-0003 or (617) 329-1620 

Inquiry 781 . 

88 WINDOWS® PROGRAMS 
Bu y thi s fantasti c collec tion for only $9.95 . 
Features games, business, utilities, education, 
h o m e a nd g ra phi cs prog ra m s for use in 
Wind ows ' . Pri ce in c lud es shipping and 
h a ndlin g. ( Pl ease ad d $5 .00 for fo re ign 
orders.) Credit Cards Only . 

SMC SOFTWARE PUBLISHERS 
(619) 931-8111ext.511 

Inquiry 782. 
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217 DURACELL 

E 
433 ECG 

ELONEX (INT'L) 

374 EMPIRE COMPUTECH 

202 ENVISIO 

211-212 ESRI 

555-556 EVOLUTION COMPU TIN G 

74-75 

2401S-4 

120-121 

314 

272 

195 

292NE·3 

800-422·9001 
ext. 436 

31 -4937-96808 " 

44-81-452-6422". 

800-446-1967 

612-339- 1008 

909· 793-2853 

800-874-4028 

L 
341 LAGUNA DATA SYSTEMS 315 

271 LAHEY COMPUTER SYSTEMS 254 

171 -172 LANDMARK RESEARCH INTL CORP 129 

197-198 LEXMARK INTERNATIONAL 

270 LINGUISTIC PRODUCTS 

257 LODE STAR COMPUTER 

181 

168 

284-285 

421 LOGIC PROGRAMMING ASSOC 961S·2 

M 

800-859-8856 

800-548-4 778 

800-683-6696 

606-232-6814 

713-298-2563 

800-875-7568 

44-81-874-0449" 

76 ATI TECHNOLOGIES INC 235 416-756-0718 562-563 EVOLUTION COMPUTING 292PC-1 800-874-4028 558 MANCHESTER EQU IPMENT CO 292~-B 516-435-1199 
330·331 

77-78 

AXIOMATIC 

B 
BAY TECHNICAL ASSOC 

313 

48 

4 16-602-9270 

800-523-2702 

F 
416 FAST ELECTRONIC GMBH (INT'L) 149 49-089-533-401" 

429-430 FIRST INT'L COMPUTER 1761S-3 88·62-717-4500 

557 MANCHESTER EQUIPMENT C0292N E-1 

120 

MARK WILLIAMS CO 

MATHSOFT INC 

422-423 MEGADATA 

109 

219 

1761S-1 

516-435-1199 

800-627-5967 

800 -628-4223 

516-589-6858' . 
BINARY TECHNOLOGY INC 318 508 -369-9556 

248-249 FIRST SOURCE INT'L 305 714-588-9866 367 METALINK CORP 315 800-638-2423 
79-80 BITWISE DESIGNS INC 164 800-367 -5906 

209-210 FUNK SOFTWARE 275 617-497-6339 254 MICRO SOLUTIONS COMP PROD 288 815-756·3411 
450 BIX 279 617-491-3342 

417-418 FUTURESOFT ENGINEERING 1761S-1 713-496-9400 362 MICROCALINC 318 413-586-7720 
81-82 BORLAND INT'L 

403-404 BORLAND INT'L (INT'L) 

239 BUFFALO PRODUCTS 

240 BULLDOG COMPUTER PROD 

402 B & C MICROSYSTEMS 

13 

CIV 

287 

306 

2241S-2 

800-331 -0877 

800-345-2356 

800-438-6039 

408-730-5511 
380 

G 
GATEWAY 2000 

GATEWAY 2000 

GENERAL TECHNICS 

Cll,1 

137-144 

313 

800·523-2000 

800·523-2000 

800-487-2538 

121 

260-261 

251 

252 

253 

MICROGRAFX 

MICRO-INTERNATIONAL. INC 

MICROPROSE SOFTWARE 

MICROPROSE SOFTWARE 

MICROPROSE SOFTWARE 

255 

302 

299 

301 

303 

800-998 -0153 

800-967-5667 

800-879-PLAY 

800-879-PLAY 

800-879-PLAY 

c 335 GENOVATION, INC 314 800-882-4333 MICROSOFT CORP 22-27 800-426-9400 

235-236 CASE DESIGN INTERNATIONAL 233 800-880- 1100 419 GFK HAMBURG 2241S-4 49-040-231 -789" MICROSOFT CORP 55-59,61,63 800-426-9400 

200 CASTE LLE CORP 212 800-359-7654 103-104 GLENCO ENGINEERING 197 800·562 -2543 MICROSOFT CORP 93 800-426-9400 

405 CHERRY MIKROSCHALTER 105-106 GLOBALINK INC 176 800-255-5660 MICROSOFT CORP 114-115 800-426-9400 

GMBH (IN T'L) 252-253 49-964-318-262" 336 GMM RESEARCH CORP 311 714-752-9447 MICROSOFT PRESS INC 43 800-MSPRESS 

375-376 CHIA SHIN 311 886-2-7270804'' 337 GREENLEAF SOFTWARE 318 800-523-9830 343 MICROSTAR LABORATORIES 313 206-453-2345 

259 CITITRONICS 307 818-855-5688 420 GREY MATIER LTD 9615-4 44-0364-53071 •• 276·277 MIC ROT AC SOFTWARE 265 800-366-4 170 

84-85 COLORADO MEMORY SYSTEMS 89 800-346-9881 219-220 GRID SYS TEMS CORP 157 800·532-GR ID 570-571 MICROTECH COMPUTER 292S0·4 800-342-6508 

406·407 COMPEX INC (INTL) 111 714-630·7302 221-222 GR ID SYSTEMS CORP 158-159 800 -532-GR ID 122 MICROWAY 131 508·746-7341 

86 COMPUADD EXPRESS (N.A.) 120·121 800-925-3525 338 GTEK INC 312 800-282-4835 123 MICROWAY 211 508-746-7341 

207 

408 

COMPUDYNE 

COMPUSAVE INT'L (INT'L) 

78-79 

166 

800-932-COMP 

602-437-8208 H 
428 

136 

MINICOM LTD 

MINUTEMAN 

1761S-4 

99 

972·2·637576"' 

214-446-7363 

COMPUSERVE 192A·B 800-848-8199 203 HANDTOP COMPUTERS LTD 108 33·1·60-17-70-77 "" 124 MKS I MORTICE KERN SYSTEMS 267 519-884-2251 

87 

91 

90 

89 

88 

COMPUSERVE 

COMPUTER ASSOCIATES 

COMPUTER ASSOCIATES 

COMPUTER ASSOCIATES 

COMPUTER ASSOCIATES 

COMPUTER BOOK CLUB, 
THE (N.A.) 

193 

29 

39 

184 

220 

260A·B 

800-848-8199 

800-CALL-CAI 

800-CALL·CAI 

800-CALL-CAI 

800-CALL-C AI 

717-794-2191 

572-573 HARDLOGIC TECH, INC 

HARPER COLLINS 

292S0-2 

377 

107 

108 

HAUPPAUGE COMPUTER WORKS 

HERCULES COMPUTER TECH 

316 

65 

207 

HEWLETI PACKARD 

HEWLETI PACKARD 

21 

36-37 

800-258-8345 

44-0903-873633" 

800-443-6284 

800-532-0600 

800-552-8500 
ext. 7108 

800-LASERJET 

N 
125-126 NANAO USA CORP (N.A.) 

127 

344 

NATIONAL INSTRUMENTS 

NATIONAL INSTRUMENTS 

NATIONAL INSTRUMENTS 

128 NEC · PRINTERS 

111 

263 

317 

1761DRC1-2 

49 

310-325-5202 

800-433-3488 

800·433-3488 

512-794-0100 

800-325-5500 

92 COMPUTER FRIENDS 110 800-54 7 ·3303 ext . 7133 250 NEVADA COMPUTER 300 800·654·7762 

409 COMPUTER QUICK 9615-2 415-861 -8330 HEWLETI PACKARD 86-87 800-752-0900 363 NOVASTOR CORP 315 602-396-3616 

332 

241 

333 

280-281 

COMPUTER SYSTEM ARCHITECT 

COMPUTERLANE UNLIMITED 

COMPUTERWISE 

COMTRADE 

311 

292 

317 

308 

800-753-4CSA 

800-526-3482 

800-255-3739 

800-969-2123 

109-110 HORIZONS TECHNOLOGY (N.A .) 224A-B 

HYUNDAI ELECT AMERICA 40A-H 

ext. 7094 

800-828-3808 

800-933-3445 565 

444 

431 

0 
0-C·T SYSTEMS 

OLIVETII 

ON TIME MKT I 

292PC2-3 

40IS2·3 

800-829-8386 

410-411 

93 

442 

443 

196 

CORE INTERNATIONAL 

COREL SOFTWARE 

CPS COMPUTER DIST GMBH 

CPS COMPUTER DIST GMBH 

CREATIVE LABS INC 

961S-3 

50 

1761S-2 

2401S·3 

35 

407-997-6044 

800-836-SCSI 

49-40-656-7969" 

49 -4 0-656-7969" 

800-998-LABS 

113 

111 

112 

274 

IBM · WORKSTATIONS 

IBM - OS/2 

IBM· THINK PAD 

IBM· CSET/2 

30·31 

44-45 

82-83 

259 

800-IBM-6676 
KARSTEN PETERSEN 

129-130 OPTIOUEST 

131 -132 ORCHID TECHNOLOGY 

134 OSBORNE MCGRAW-HILL 

133 OSBORNE MCGRAW-HILL 

961S-2 

281 

227 

319 

330-332 

49-40-435· l 96' . 

800-843-6784 

800-7-0RCHID 

94-95 CTX INTERNATIONAL INC 

237 CURTIS INC 

441 CYBEROYNE SYSTEMS 

242-243 CYBEX CORP 

412 CYBEX CORP (INT'L) 

216 

186 

240IS-3 

289 

Clll 

714-595-6146 

612-631-95 12 

49 241607383" 

205-534-0010" 

205-534-0010" 

275 

384 

114 

233 

IBM· PSNALUE POINT DIREC T 276-277 

INFINICON 

INSIGHT DIST NETWORK 

INTEGRAND RESEARCH 

312 

294-295 

232 

INTEL CORP 94-95 

800-IBM-2YOU 

800-374·3880 

800-755-3874 

209·651·1203 

800·538-3373 

135 

345 

424 

OUTBOUND SYSTEMS IN C 

OVERLAND DATA INC 

OXFORD ELECTRONIC PUBL 

p 

102 

316 

96IS-1 

800-444-4607 

800-729-8725 

44·865-56646'. 

D 
435·436 lNTL NETWORK CONSULTANTS 24015·2 

339 10 TECH 314 

2 15-388-7489 ·· 

216-439-4091 137 

PACIFIC DATA PRODUCTS 

PATION & PATION 

179 

104 

619-625-3563 

800·525·0082 
216 DALLAS SEMICONDUCTOR 150 800-258-5061 578 ISLAND SYSTEMS (INT'L) 292S0·3 617-273-0421 ext. 112 
97-98 DATA ACCESS CORP 238 800-451-FLEX 434 ITALIAN SOFTWARE AGENCY 22415-3 39-323-925208" 138 PC POWER & COOLING 67 800-722-6555 

99-100 DATALUX CORP 130 800-DATALUX 373 IVERSON SOFTWARE, IN C 318 416-925-6096 566 PEMCO I UNIFORM SHOW 292PC·4 800-323-5155 
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Inquiry No. Page No. Phone No. 

139-140 PERCEPTIVE SOLUTIONS 68 800-486-3278 

141 PERSOFT INC 162 800-368-5283 

346 PERSONAL TEX 317 4 15-388-8853 

142 PHAR LAP SOFTWARE INC 155 617-661-1510 

143-144 PINNACLE MICRO 6-7 714-727-3300 

145 PIONEER COMMUNICATIONS 123 BOO-LASER-ON 

146 PKWARE INC 52 414-354-8699 

347 POLAROID CORP 31 1 800-225-2770 

559 POLYWELL COMPUTERS, INC 292NE-2 800-999-1278 

577 POL YWELL COMPUTERS, INC 292S0-2 800-999-1278 

147 POPKIN S/W & SYSTEMS INC 125 212-571-3434 

POWERCORE 1761DAC1 -2 815-468-3737 

119 PROGRAMMER'S PARADISE 69-71 800-445-7899 

PROGRAMMER'S SHOP 214-215 800-421-8006 

148-149 PROGRESS SOFTWARE 223 800-4PROGRESS 

Q 
150 ONX I QUANTUM SOFTWARE SYS 250 800-363-9001 

ext 101 

152 OUA TECH INC 282 800-553-1170 

348 QUALSTAR CORP 316 818-882-5822 

445-446 QUANTUM CORP (INT'L) 256 41 ·38·337722 

437-438 QUANTUM CORP (INT'L) 257 41-38-337722 

151 QUARTERDECK OFFICE SYS 165 310-392-9851 

R 
153 RAIMACORP es 800-327-2462 

154-155 RAINBOW TECHNOLOGIES 77 800-852-8569 

264 RALIN WHOLESALERS 296 BOO·752-9512 

255-256 RECORTEC INC 286 BOO·729· 7654 

156 ROSE ELECTRONICS 800-333-9343 

s 
365-366 SCIENTIFIC PROGRAMMING 317 517 ·339-9859 

157 SEOUITER SOFTWARE INC 270 403-437-24 10 

352 SIGEN 313 408-737-3904 

Inquiry No. Page No. Phone No. 

158 SIGMA DATA 171 800-446-4525 

368 SMARTMICRO TECHNOLOGIES 313 800-266-1576 

159 S'NW ELECTR ONICS 110 800-874-1235 

SOFTLINE CORP 401S-4 71 8-438-6057 

160-161 SOFTWARE SECURITY INC 274 203-329-8870 

162 SONY CPPC 240A-H 800-352-7669 

163 SONY (N.A.) 173 

164 SPSS INC 245 800-543-5835 

369-370 STARGATE TECHNOLOGIES 31 1 800-782-7428 

165-166 ST ATSOFT 273 918-583-4149 

167 STORAGE DIMENSIONS 183 800-344-4323 

168 STRATEGIC MAPPING 199 408-970-9600 

169 SUN MICROSYSTEMS 10-11 800-426-5321 
ext 520 

201 SUNSOFT 2-3 800-227-9227 
ext 123 

170 SUPERMAC TECHNOLOGY 169 800-334-3005 

199 SUPRA CORP 230 800-727-8647 

191 SYMANTEC 800-228-4122 

173-174 SYSTAT INC 103 708-864-5670 

425 SZKI RECOGNITA CORP 173 361-201-7607 ' " 

T 
349 TALKING TECHNOLOGY INC 312 800-685-4884 

350·351 TECHNOLOGIC SYSTEMS 315 513-644-2230 

175 TEKTRONIX 53 800-835-6100 

176 TEXAS INSTRUMENTS 105 800-527-3500 

TEXAS MICROSYSTEMS 112A·B 800-627-8700 

177 TEXAS MICROSYSTEMS 11 3 800-627-8700 

382-383 TOP PC 314 800-333-8144 

178 TOSHIBA AMERICA INC 90·91 800-457-7777 

179-180 TOUCHSTONE SOFTWARE 236 714-969-7746 

272 TRANSCEND INFORMATION INC 297 714-598-5500 

360 TRANTOR SYSTEMS LTD 313 800-872-6867 

361 TRI VALLEY TECHNOLOGY INC 312 510-447-2030 

353 TRIANGLE DIGITAL SERVICES 31 2 44-81-558-8110"' 

. 

Inquiry No. Page No. Phone No. 

354-355 TRIBAL MICROSYSTEMS 315 510-623-8859 

426 TRITON TECHNOLOGIES 240IS-1 908-855-9440 

181-182 TRUEVISION INC 151 800-344-8783 

u 
UNIXWORLD 208 800-257-9402 

UNIXWORLD 20BA-B 800-257-9402 

378 USA ELECTRONICS, INC 314 800-332-8434 

v 
183-184 VENTURA SOFTWARE INC 170 800-822-8221 

439 VIDEO MAKER I VITEC 401S-1 33-146-29-03-04 •• 

185-186 VIEWSONIC 81 714-869-7976 

569 VORTEX COMPUTERS 292MW-2 800-548-7839 

564 VORTEX COMPUTERS 292PC-5 800-548-7839 

w 
427 WALKER. RICHER & QUINN 22415-1 206-324-0407 

187 WATCOM PRODUCTS INC 33 800-265-4555 

379 WENTEK TECHNOLOGY, INC 316 818-960-8808 

356 WINTEK CORP 316 800-742-6809 

WOLFRAM RESEARCH 191 800-44 1-6284 

258 WORLDWIDE TECHNOLOGIES 298 800-457-6937 

x 
357 XELTEK 315 408-524-1929 

188-189 XVT SOFTWARE INC 229 800-678-7988 

z 
ZENITH DATA SYSTEMS 96A-H 800-523-9393 

190 ZEOS INTERNATIONAL 18-19 800-423-5891 

358 ZEUS PHONSTUFF 316 404-587-154, 

359 Z-WORLD ENGINEERING 315 916-757-3737 

192 ZYLAB I DIVISION OF IOI 106 800-544-6339 

204-205 ZYXEL USA 237 71 4-693-0808 

• Correspond directly with company. 
•• fndicates FAX Number 

BYTE ADVERTISING SALES STAFF 
Jennifer L. Barie/, National Sales Manager, 14850 Quorum Drive, Suite 380, Dallas, TX 75240, Tel. (214) 701 -8496 
Liz Coyman, Inside Adverlising Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518 

NEW ENGLAND SOUTHEAST SOUTHWEST, NORTH PACIFIC: Campbell, CA SOUTH PACIAC: Costa Mesa, CA 
ME, NH, VT, MA, RI , CT. ONTARIO NC, SC, GA, FL, AL. TN, MS, AR, LA, KY ROCKY MOUNTAIN SILICON VALLEY, HI, WA, AK, ORANGE COUTY 
CANADA & EASTERN CANADA MaryAnn Goulding (404) 843-4782 CQ,OK, TX W. CANADA SAN DIEGO COUNTY 
Michael Lamal!ina (617) 860-6344 Barry Echavarria (603) 924-2574 Jennirer Walker (214) 701·8496 Bill McAlee (408) 879-0381 Belh Dudas (714) 753-8140 
Patricia Payne (603) 924-2654 McGraw-Hill Publications Lai ry Levine (603) 924·2637 Barbara Holmes (408) 879-0381 Joseph Mabe (603) 924-2662 
McGraw-Hill Publicalions 4170 Ashford-Dunwoody Ad., Suite 520 McGraw-Hill Publications Jonalhan Sawyer (603) 924-2665 McGraw-Hill Publications 
24 Hartwell Avenue Atlanta, GA 30319 14850 Quorum Dr., Sulla 380 Barry Echavarria (603) 924-2574 15635 Alton Pkwy., Suite 290 
Lexington, MA 02173 FAX: (404) 252-4056 Dallas, TX 75240 McGraw-Hiii Publications Irvine. CA 92716 
FAX: (617) 86()-6899 FAX' (214) 991-6208 1999 South Bascom Ave ., Suite 210 FAX' (714) 753-8147 

Campbell, CA 95008 
EAST COAST MIDWEST NORTH PACIFIC: San Francisco, CA FAX' (408) 879-9067 
NY, NYC, NJ, DC, DE, MD, VA, WV, PA IL, MO, KS, IA, ND, SD, MN, NORTH ERN CA, OR , ID, MT, 
Kim Norris (212) 512-2645 WI, NE, IN, Ml, OH WY, NORTHERN NV, UT SOUTH PACIAC: Los Angelos, CA 
Jonathan Sawyer (603) 92Jt.2665 Kurt Kelley (312) 61 6-3328 Roy J. Kops (415) 954-9728 LOS ANGELES COUNTY, AZ , 
McG raw-Hill Publica tions Ed Ware (603) 924-2664 Joseph Mabe (603) 924-2662 NM, SOUTHERN NEVADA 
1221 Avenue of Americas-26th Floor McGraw-Hill Publlcallons McGraw-Hill Publlca11ons Alan El Faye (213) 480-5243 
New York, NY 10020 Two Prudential Plaza 425 Bauery Street Larry Levine (603) 924-2637 
FAX' (212) 512-2075 180 North Stetson Ave . San Francisco, CA 94 111 McGraw-Hill Publications Regional & Buyer's Guide 

Chicago, IL 60601 FAX' (415) 954-9786 3333 Wilshire Boulevard #407 Brian Higgins (603) 924-2651 
FAX: (312) 616-3370 Los Angeles, CA 90010 BYTE Publicalions 

FAX' (213) 480-5249 One Phoenix Mill Lane 

Pet erborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 Pelerborough. NH 03456 

Hardware/ Software Showcase The Buyer's Mart/ Classified& BYTE Deck EURO.DECK BYTE International Direct 
Mark Slone (603) 924-2695 Margot Gnade (603) 924-2656 Brad Dixon (603) 924-2596 James Bail (603) 924-2533 Response Postcards 
Ellen Perham (603) 924·2596 BYTE Pubticalions BYTE Publications BYTE Publications Ellen Perham (603) 924·2598 
BYTE Publicalions One Phoenix Mill Lane One Phoenix Mill Lane One Phoenix Mill Lane BYTE Publications 
One Phoenix Mill Lane Peterborough, NH 03458 Peterborough, NH 03458 Peterborough. NH 03458 One Phoenix Mill Lane 
Peterborough. NH 03456 Peterborough. NH 03458 

INTERNATIONAL ADVERTISING SALES STAFF 
Ron Cordek, Managing Director, European Operations 
McGraw-Hi/I Publishing Co., Wimbledon Bridge House, One Hartfield Road, Wimbledon, London SW19 3RU, England, Tel: 44 81545 6278, Fax: 44 81 545 6294 

GERMANY I SWrTZERLAND, 
AUSTRIA 
JGrgen Heise 
McGraw-Hill Publishing Co. 
Liebigslrasse 19 
0 ·6000 Frankfurt 
Germany 
Tel: +49 069 71407 140 
FAX: +49 069 71407147 

SCANDINAVIAN COUNTRIES 
Zena Coupe 
A-Z International Sales Ltd. 
70 Chalk Farm Road 
London NW1 BAN 
England 
Tel: +44 71 2843171 
FAX' +44 71 2843174 

UNITED KINGDOM, BENELUX 
Christina Barion (44 81 545 6270) 
McGraw-Hill Publishing Co. 
Wimbledon Bridge House 
One Har1fleld Road 
Wimbledon, London SW19 3RU 
England 
FAX: +44 81 5456294 
TELEX' 892191 

FRANCE, rTALY 
Zena Coupe, Amanda Blaskett 
A-Z International Sales Ltd. 
70 Chalk Farm Road 
London NW1 SAN 
England 
Tel: +44 71 2843171 
FAX' +44 71 2843174 

ISRAEL 
Dan Ehrlich 
Ehrlich Communication lnt'I. 
P.O. Box 99 
Herzliya 46rn1. Israel 
Tel: +972 52 586245 
Tel: +972 52 586246 
FAX: +972 52 585685 

AUSTRALIA 
Rod Tremain 
Rod Tremain Media 
45 Pymb!e Ave . 
Pymble 2073. Sydney 
Australia 
Tel: +61 2 9983339 
FAX: +61 2 9883424 

JAPAN 
Masaki Mori 
Transwortd Media Inc. 
4th Floor, 1-26-6 Kamimeguro 
Meguro-ku, Tokyo 153, Japan 
Toi : +61 3 57210761 
FAX : +8 1 3 57210762 

KOREA 
Young-Seoh Chinn 
JES MEDIA INrL. 
5th Floor. Banpo Bldg. 
40·7, Chamwon-Dong. Seocho-Gu 
Seoul 137-030. Korea 
Tel: +82 2 5458001 
Tel: +82 2 5458002 
FAX: +82 2 5498861 

SINGAPORE 
Derek Ng 
Stephen Tay 
Third Wave Publishing Corp. 
11 23 Serangoon Road. #03-01 
Singapore 1232 
Tel: +65 296 6166 
FAX: +65 298 7551 

HONG KONG 

Candice Lo 

Thi rd Wave Publishing Corp. 

Unit 2, 6F Hing Wah Center 

82-84 To Kwa Wan Road 

Kowloon, Hong Kong 

Tel ' +852 764 3830 

FAX: +852 764 3857 


MALAYSIA 

Servex (Malaysia) Sdn. Bhd. 

H.K. Un 
5th Floor. Bena Tower 
160, Jalan Ampang 
50450 Kuala Lumpur, Malaysia 
Tel: +60 3 2624592 
FAX: +60 3 2624591 

THAILAND 
Jack Hu 
Sahaviriya OA Group 
28/1 Prapawit Bldg ., Surasak Ad. 
Silom. Bangkok 10500 
Thailand 
Tel: +66 2 2360295 
FAX' +66 2 2365960 

TAIWAN 
Uwen Lee 
Third Wave Publishing Corp. 
2nd Fl., No. 19-1. Lane 231 
Fu Hsing North Road 
Taipei 10445, Taiwan 
R.O.C. 
Tel: +886 2 7136959 
FAX: +886 2 7151950 

INDIA, INDONESIA, 
PAKISTAN, PHILIPPINES, 
OTHER ASIAN AND 
PACIFIC COUNTRIES 
K.T.Wu 
Third Wave Publishing Corp. 
2nd FL, No. 19-1, Lane 231 
Fu Hsing North Road 
Taipei 10445, Taiwan 
R.O.C. 
Tel : +886 2 7136959 
FAX: +866 2 7151950 
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PRODUCT CATEGORY INDEX 

For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 

Category No. Category No. Category No. 
Inquiry No. Page No. Inquiry No. 	 Page No. Inquiry No. 	 Page No. 

570-571
HARDWARE 122 


1 	 ACCESSORIES/ SUPPLIES 

218 AER ENERGY 
217 DURAC ELL 
347 POLAROID CORP 

2 ADD-IN BOARDS 

371-372 AC I I ACQU IRE 

71-72 AM ERI CAN MEGATRENDS 

560 APPRO INTERNATIONAL INC 

76 ATI TECHNOLOGIES INC 

405 CHERRY MIKROSCHALTER 


GMBH (INT'L) 
375-376 CHIA SHIN 
406-407 COMPEX INC (INT'L) 
332 COMPUTER SYSTEM ARCHITECT 
237 CURTIS INC 
440 DEXDYN E 
246-247 DPT 
419 GFK HAMBURG 
108 HERCULES COMPUTER TECH 
115 JAMECO ELECTRONICS 

JDR MICRODEVICES 
131 -132 ORCHID TECHNOLOGY 
139-140 PERCEPTIVE SOLUTIONS 
152 QUA TECH INC 
158 SIGMA DATA 
369-370 STARGATE TECHNOLOGIES 
170 SUPERMAC TECHNOLOGY 
349 TALKING TECHNOLOGY INC 
181-182 TRUEVISION INC 
356 WINTEK CORP 

4 	 COMMUNICATIONS/ NETWORKING 
77-78 BAY TECHNICAL ASSOC 
240 BULLDOG COMPUTER PRODUCTS 
~10-~11 	 CORE INTERNATIONAL 

ELONEX (INT'L) 
338 GTEK INC 
384 INFINICON 
570-571 MICROTECH COMPUTER 
428 MINICOM LTD 
369-370 STARGATE TECHNOLOG IES 
349 TALKING TECHNOLOGY INC 
350-351 TECHNOLOGIC SYSTEMS 
358 ZEUS PHONSTUFF 

5 	 COMPUTER SYSTEMS 
568 APPRO INTERNATIONAL INC 
265 ARES MICRO DEVELOPMENT 
405 CHERRY MIKROSCHAL TER 

GMBH (INT'L) 
86 COMPUADD EXPRESS (N.A.) 
207 COMPUDYNE 
280-281 COMTRADE 
441 CYBERDYNE SYSTEMS 
99-100 DATALUX CORP 

DELL COMPUTER CORP (N.A.) 
DELL COMPUTER CORP (N.A.) 
DELL COMPUTER CORP (N.A.) 

284-285 DHT 
415 DR HUGGLE &PARTNER GMBH 
433 ECG 

ELONEX (INT'L) 

GATEWAY 2000 

GATEWAY 2000 


203 	 HANDTOP COMPUTERS LTD 
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123 

565 

138 

264
135 

255-256
74-75 

169


311 


177 

361


311 

101 
 190 


292NE-4 

235 
 6 


342 

252-253 
 343 


311 
 344 

111 


152
311 

186 
 7 


2241S-2 66-68 

293 
 71-72 


2241S-4 
 410-411 

207 
 237 

213 
 380 

309 
 254 

227 
 143-144 


68 
 145 

445-446
282 

437-438
171 

352


311 
 162 

169 
 163 

312 
 360 

151 

316 
 8 


330-331 


10
48 

101 


961S-3 

306 


11

120-12-1 

405
312 

312 
 99-100


292S0-4 197-198 

1761S-4 


311 
 12 

312 
 77-78 

315 
 410-411 

316 
 242-243 


412 

428 


292MW-4 
 138 

290-291 
 156 


13

252-253 


63-64
120-121 
 218

78-79 
 69 


308 
 79-80 

2401S-3 441 


130 
 429-430 

cm 335 

CIV 
 219-220 

149 
 221-222 

310 
 112 


1761S-2 
 260-261 

444
2401S4 
135
120-121 
 577


Cll ,1 559 

137-144 
 382-383 


108 
 178 


MICROTECH COMPUTER 292S0-4 574 

MICROWAY 131 
 553 

MICROWAY 211 
 567 

O·C-T SYSTEMS 292PC2-3 
 561 

PC POWER &COOLING 67 
 257

RALIN WHOLESALERS 296 
 250
RECORTECINC 286 

SUN MICROSYSTEMS 10-11 
 15

TEXAS MICROSYSTEMS 112A-B 

TEXAS MICROSYSTEMS 113 
 70 

TRI VALLEY TECHNOLOGY INC 312 
 74-75 

ZENITH DATA SYSTEMS 96A-H 
 259 

ZEOS INTERNATIONAL 18-19 
 248-249 


419 

DATA ACQUISITION 107 

KE ITHLEY METRABYTE 312 
 233 

MICROSTAR LABORATORIES 313 
 115

NATIONAL INSTRUMENTS 317 
 117-118

NATIONAL INSTRUMENTS 1761DRC1-2 

158
QUA TECH INC 	 282 

368 


DISK & OPTICAL DRIVES 
 272 

ALPHA TRON IX 133 
 378 

AMER ICAN MEGATRENDS 101 
 258 

CORE INTERNATIONAL 961S-3 

CURTIS INC 186 
 16 

GENERAL TECHNICS 313 
 402 

MICRO SOLUTIONS COMP PROD 288 
 440 

PINNACLE MICRO 6-7 
 433

PIONEER COMMUNICATIONS 123 
 114
QUANTUM CORP (INT'l) 256 


162 
QUANTU M CORP (INT'L) 257 

SIGEN 313 
 17

SONY CPPC 240A-H 

SONY (N.A.) 173 
 266-267 

TRANTOR SYSTEMS LTD 313 
 92 


413-414 

DISKffiES/ DUPLICATORS 
AXIOMATIC 	 313 
 422-423 


264
GRAPHICS TABLETS/ MICE/ PEN INPUT 
DIGITAL VISION 

KEYBOARDS 
CHERRY MIKROSCHALTER 

GMBH (INT'L) 
DATALUX CORP 
LEXMARK INTERNATIONAL 

LAN HARDWARE 
BAY TEC HNICAL ASSOC 
CORE INTERNATIONAL 
CYBEX CORP 
CYBEX CORP (INT'L) 
MINICOM LTD 
PC POWER & COOLING 
ROSE ELECTRONICS 

LAPTOPS & NOTEBOOKS 
ADVANCED LOG IC RESEARCH 
AER EN ERGY 
AL Tl MA SYSTEMS, INC 
BITWISE DES IGNS INC 
CYBERDYNE SYSTEMS 
FIRST INT'L COMPUTER 
GENOVATION, INC 
GRID SYSTEMS CORP 
GR ID SYSTEMS CORP 
IBM - THINK PAO 
MICRO·INTERNATIONAL, INC 
OLIVETTI 
OUTBOUND SYSTEMS INC 
POL YWELL COMPUTERS, INC 
POL YWELL COMPUTERS, INC 
TOP PC 
TOSHIBA AMER ICA INC 
VORTEX COMPUTE RS 
VORTEX COMPUTERS 
ZENITH DATA SYSTEMS 
ZEOS INTERNATIONAL 

MAIL ORDER 

199 

98 
 204-205 


18 

94-95 


130 

181 


252-253 


202 

125-126 

129-130 


48 
 162 

961S-3 
 185-186 


289 

Clll 19 


1761S-4 193-194 

67 
 234 


8 
 442 

443 

196 


135 

17 


94-95 

243 
 374 

164 
 271 


2401S-3 

1761S-3 
 175 


314 
 439 

157 


158-159 
 20 

82-83 
 77-78 


302 
 239

401S2-3 240
102 


292S0-2 
 200 

292NE-2 


314 

90-91 
 128 


292MW-2 

292PC-5 
 264 


96A-H 
 350-351 

18-19 
 175 


176 


ADVANCED COMPUTER PRODUCTS 304 
 21

AR ES MICRO DEVELOPMENT 290-291 

CITITRONICS 307 
 402 

COMPUADD EXPRESS (N.A.) 120-121 
 440 

COMPU DYNE 78-79 
 339 

COMPUTERLANE UNLIMITED 292 

INT'L NETWORK CONSULTANTS 240IS-2 
 367 

JAMECO ELECTRONICS 213 
 353 


KENOSHA COMPUTER CENTER 292S0-1 

KENOSHA COMPUTER CENTER 292MW-1 

KENOSHA COMPUTER CENTER 292PC-6 

KENOSHA COMPUTER CENTER 292NE-5 

LOOE STAR COMPUTER 284-285 

NEVADA COMPUTER 300 


MEMORY/ CHIPS/ UPGRADES 
ADVANCED MICRO DEVIC ES 14-15 

AOX 163 

CITITRONICS 307 

FIRST SOURCE INT'L 305 

GFK HAMBURG 2241S-4 

HAUPPAUGE COMP WORKS 65 

INTEL CORP 94-95 

JAMECO ELECTRONICS 213 

KINGSTON TECHNOLOGY 201 

SIGMA DATA 171 

SMARTMICRO TECHNOLOGIES 313 

TRANSCEND INFORMATION INC 297 

USA ELECTRONICS, INC 314 

WORLDW IDE TECHNOLOGIES 298 


MISCELLANEOUS HARDWARE 
B & C MICROSYSTEMS 2241S-2 

DEX DYNE 2241S-2 

ECG 2401S-4 

INTEGRAND RESEARCH 232 

SONY CPPC 240A-H 


MODEMS/ MULTIPLEXORS 
AT & T PARAOYN E (N.A.) 166 

COMPUTER FRIENDS 110 

DATATRON ICS TECHNOLOGY 1761S-4 

JDR MICRODEVICES 309 

MEGADATA 1761S-1 

RALIN WHOLESALER S 296 

SUPRA CORP 230 

ZYXEL USA 237 


MONITORS & TERMINALS 

CTX INTERNATIONAL INC 216 

ELONEX (INT'L) 120-121 

ENVISIO 272 

NANAO USA CORP (N.A.) 111 

OPTIQUEST 281 

SONY CPPC 240A-H 

VIEWSONIC 81 


MULTIMEDIA 
ADDA 106 

AITECH 224 

CPS COMPUTER DISTRIB GMBH 1761S-2 

CPS COMPUTER DI STRIB GMBH 2401S-3 

CREATIVE LABS INC 35 

CTX INTERNATIONAL INC 216 

EMPIRE COMPUTECH 314 

LAHEY COMPUTER SYSTEMS 254 

MICROSOFT CORP 114-115 

TEKTRONI X 53 

VIDEO MAKERNITEC 401S-1 


PRINTERS/ PLOTTERS 
BAY TECHNICAL ASSOC 48 

BUFFALO PRODUCTS 287 

BULLDOG COMPUTER PRODUCTS 306 

CASTELLE CORP 212 

HEWLETT PACKARD 21 

HEWLETT PACKARD 36-37 

NEC - PRINTERS 49 

PACIFIC DATA PRODUCTS 179 

RALIN WHOLESALERS 296 

TECHNOLOGIC SYSTEMS 315 

TEKTRONIX 53 

TEXAS INSTRUMENTS 105 


PROGRAMMABLE HARDWARE 
B & C MICROSYSTEMS 2241S-2 

DEX DYNE 2241S-2 

IOTECH 314 

JDR MICRODEVICES 309 

METALIN K CORP 315 

TRIANGLE DIGITAL SERVICES 312 


572-573 	 HARDLOGIC TECHNOLOGIES, INC 292S0-2 
377 	 HARPER COLLINS 316 


HEWLETT PACKARD 86-87 

HEWLETT PACKA RD BELLYBAND 

HYUNDAI ELECTRONICS AMERICA 40A-H 


275 IBM - PSNALUE POINT DIRECT 276-277 

113 IBM - WORKSTATIONS 30-31 


INSIGHT DISTRIBUTION NETWORK 294-295 

435-436 INT'L NET'WORK CONSULTANTS 2401S2 

340 KILA 312 

558 MANCHESTER EQUIPT CO 292A-B 

557 MANCHESTER EQUIPT CO 292NE-1 

260-261 	 MICRO-INTERNATIONAL, INC 302 


569 

564 


190 


14 

238 

265 

259 

86 

207 

241 

435-436 

115 




For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 
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1. Circle the 
Numbers on 
Your Direct 
Link Card 
Circle the numbers 
which are found on ads 
and articles in this issue 
or circle the product 

Fill out this coupon carefully. Please Print. A. What is your primary job 
function/principal area of 
responsibi lity? (Check one) 
1 OMlSIOIP Name 
2 0 Programmer/Systems Analyst 
3 0 Adminstralion/Managcmen1

Til le <l 0Salcs/Marke!ing 
5 0 Engineer/Scientist 

Company 	 6 :J Othor 
B. What is your level of management 

Address responsibility? 
7 0 Senior-level 9 0 P1ofessional 

8 DMiddlc·lcvel C1ly 	 State Zip 
C. Are you a reseller (VAR, VAD, 
Dealer, Consultant)?Phone 	 Fax 
10 0 Yes 11 '.:l No 

D. What operating systems are you 
currently using? (Check all that apply) 
12 0 PC/MS-DOS 15 0 UmK 
13 0 DOS + Windows 16 0 MacOS 

14 0 0512 170 VA'tJVMS 

E. For how many people do you 
influence the purchase of hardware 
or software? 
160 1·25 20051·99 
19 Ct 26·50 210100ormore 

O Please send me one year ol 
BYTE Magazine lor S24.95 and 

bill me . Offer va lid in U.S. and 

possessions onl y. 

JANUARY 1993 IB6 96 99 I 
category number and 
receive information on 
all advertisers listed in 
that category. 

2. Print Your 
Name and 
Address 
Answer questions "A" 
through "E" and mail or 
fax card to 
1-413-637-4343. 

3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 

13\ITE ~r·~1tn ~ 

Product Category 	 Disks &Optical Drives 7 Multimedia 19 Educational 30 Shareware 42 

Diskelles/Duplicalors 8 Printers/Plollers 20 Engineering/Scienlilic 31 Soltware Duplication 43 

Fax Boards/Machines 9 Programmable Hardware 21 Enlertainmen! 32 Spreadsheets 44 


Information 
Circle the numbers below lor 
information on the entire category Graphics Tablets/Mice/ Scanners/OCR/Digilizers 22 Graphics 33 Unix 45 

of products you're interested in. Pen Input 10 Tape Drives 23 Macintosh 34 Utililies 46 


Keyboards 11 UPS 24 Mail Order 35 Windows 47 

LAN Hardware 12 MalhematicaVStatistical 36 Word Processing 48 


Hardware 
Accessories/Supplies 1 	 Sollware 

Laptops & Nnlebooks 13 	 Miscellaneous Soflware 37Add·in Boards 2 Business 25 General 

Mail Order 14 On-Line Services 38
Bai Coding 3 CAD/CAM 26 Books/Publications 49 

Memoiy/Chips/Upgrades 15 Operating Systems 39
Communications/Networking 4 Communicalions/Networking 27 	 Recruitment 50 
Miscellaneous Hardware 16 	 Programming Languages/Computer Systems 5 Data Acquisition 28 Miscellaneous 51 

Modems/Mulliplexors 17 Tools 40
Data Acquisition 6 	 Database 29 
Manilors &Terminals 18 	 Security 41 

Inquiry Numbers 52·233 Inquiry Numbers 409·590 , Inquiry Numbers 766-947 • Inquiry Numbers 1123·1304 · 

52 78 104 130 156 t82 208 409 435 46t 487 513 539 565 766 792 8t8 844 870 896 922 t 123 t t49 1175 1201 1227 1253 1279 
53 79 105 131 157 183 209 410 436 462 488 514 540 566 767 793 819 845 871 897 923 1124 1150 1176 1202 1228 1254 1280 
54 80 106 132 158 t84 210 411 437 463 489 515 54t 567 768 794 820 846 872 898 924 t125 1151 tm 1203 1229 1255 1281 
55 81 107 133 159 t85 2t1 412 438 464 490 516 542 568 769 795 821 847 873 899 925 t t26 1152 1178 1204 1230 1256 1282 
56 82 t08 134 160 186 212 413 439 465 491 517 543 569 770 796 822 848 874 900 926 1127 1153 1179 1205 1231 1257 1283 
57 83 109 135 t61 187 213 414 440 466 492 518 544 570 771 797 823 849 875 901 927 1128 1154 1180 1206 1232 1258 1284 
58 84 110 136 162 188 214 415 441 467 493 519 545 571 772 798 824 850 876 902 928 1129 1155 1181 1207 1233 1259 1285 
59 85 111 137 163 189 215 416 442 468 494 520 546 572 773 799 825 851 877 903 929 1130 1156 1182 1208 1234 1260 1286 
60 86 112 138 164 190 216 417 443 469 495 521 547 573 774 800 826 852 878 904 930 1131 1157 1183 1209 1235 1261 1287 
61 87 t 13 139 165 191 217 418 444 470 496 522 548 574 775 801 827 853 879 905 931 1132 1158 1184 1210 1236 1262 1288 
62 88 114 140 166 192 218 419 445 47 1 497 523 549 575 776 802 828 854 880 906 932 1133 1159 11 85 1211 1237 1263 1289 
63 89 115 141 167 193 219 420 446 472 498 524 550 576 777 803 829 855 881 907 933 11 34 1160 11 86 1212 1238 1264 1290 
64 90 116 142 168 194 220 421 447 473 499 525 551 577 778 804 830 856 882 908 934 11 35 1161 1187 1213 1239 1265 1291 
65 91 11 7 143 169 195 22 1 422 448 474 500 526 552 578 779 805 831 857 883 909 935 1136 1162 1188 1214 124-0 1266 1292 
66 92 11 8 144 170 196 222 423 449 475 501 527 553 579 780 806 832 858 884 910 936 1137 1163 1189 1215 1241 1267 1293 
67 93 119 145 171 197 223 424 450 476 502 528 554 580 781 807 833 859 885 911 937 1138 1164 1190 1216 1242 1268 1294 
68 94 120 146 172 198 224 425 451 477 503 529 555 581 782 808 834 860 886 912 938 1139 11 65 1191 1217 1243 1269 1295 
69 95 121 147 173 199 225 426 452 478 504 530 556 582 783 809 835 861 887 913 939 t 140 11 66 1192 1218 1244 1270 1296 
70 96 122 148 174 200 226 427 453 479 505 531 557 583 784 810 836 862 888 914 940 11 41 1167 1193 1219 1245 1271 1297 
71 97 123 149 175 201 227 428 454 480 506 532 558 584 785 811 837 863 889 9t5 94 1 t 142 1168 1194 1220 1246 1272 1298 
72 98 124 ISO 176 202 228 429 455 481 507 533 559 585 786 812 838 864 890 916 942 1143 1169 1195 1221 1247 1273 1299 
73 99 125 t51 177 203 229 430 456 482 508 534 560 586 787 813 839 865 891 917 943 1144 1170 1196 1222 1248 1274 1300 
74 100 126 t52 178 204 230 431 457 483 509 535 561 587 788 814 840 866 892 918 944 1145 1171 1197 1223 1249 1275 1301 
75 101 127 153 179 205 231 432 458 484 510 536 562 588 789 815 841 867 893 919 945 11 46 1172 1198 1224 1250 1276 1302 
76 102 128 154 180 206 232 433 459 485 51 t 537 563 589 790 816 842 868 894 920 946 1147 1173 1199 1225 1251 1277 1303 
77 103 129 155 181 207 233 434 460 486 512 538 564 590 791 817 843 869 895 921 947 1148 1174 1200 1226 1252 1278 1304 

Inquiry Numbers 234-408 Inquiry Numbers 591-766 Inquiry Numbers 948·1122 Inquiry Numbers 1305-1479 

234 259 284 309 334 359 384 591 616 641 666 69 1 716 741 948 973 998 1023 1048 1073 1098 1305 1330 1355 1380 14-05 1430 1455 
235 260 285 310 335 360 385 592 617 642 667 692 717 742 949 974 999 1024 1049 107 4 1099 1306 1331 1356 1381 1406 1431 1456 
236 261 286 311 336 361 386 593 618 643 668 693 718 743 950 975 1000 1025 1050 1075 1100 1307 1332 1357 1382 1407 1432 1457 
237 262 287 312 337 362 387 594 619 644 669 694 719 744 951 976 1001 1026 1051 1076 1101 1308 1333 1358 1383 1408 1433 1458 
238 263 288 313 338 363 388 595 620 645 670 695 720 745 952 977 1002 1027 t052 1077 1102 1309 1334 1359 1384 1409 1434 1459 
239 264 289 314 339 364 389 596 621 646 671 696 721 746 953 978 1003 1028 1053 1078 1103 1310 1335 1360 1385 1410 1435 1460 
240 265 290 315 340 365 390 597 622 647 672 697 722 747 954 979 1004 1029 1054 1079 1104 1311 1336 1361 1386 1411 1436 1461 
241 266 291 316 341 366 391 598 623 648 673 698 723 748 955 980 1005 1030 1055 1080 1105 1312 1337 1362 1387 1412 1437 1462 
242 267 292 317 342 367 392 599 624 649 674 699 724 749 956 981 1006 1031 1056 1081 1106 1313 1338 1363 1388 1413 1438 1463 
243 268 293 318 343 368 393 600 625 650 675 700 725 750 957 982 1007 1032 1057 1082 t 107 1314 1339 1364 1389 1414 1439 1464 
244 269 294 319 344 369 394 601 626 651 676 701 726 751 958 983 1008 1033 1058 1083 1108 1315 1340 1365 1390 1415 1440 1465 
245 270 295 320 345 370 395 602 627 652 677 702 727 752 959 984 1009 1034 1059 1084 1109 1316 1341 1366 1391 1416 1441 1466 
246 271 296 321 346 371 396 603 628 653 678 703 728 753 960 985 1010 1035 1060 1085 1t10 1317 1342 1367 1392 1417 1442 1467 
247 272 297 322 347 372 397 604 629 654 679 704 729 754 96 1 986 1011 1036 1061 1086 1111 1318 1343 1368 1393 1418 1443 1468 
248 273 298 323 348 373 398 605 630 655 680 705 730 755 962 987 1012 1037 1062 1087 111 2 1319 1344 1369 1394 1419 1444 1469 
249 274 299 324 349 374 399 606 631 656 681 706 731 756 963 988 1013 1038 1063 1088 1113 1320 1345 1370 1395 1420 1445 1470 
250 275 300 325 350 375 400 607 632 657 682 707 732 757 964 989 1014 1039 t064 1089 1114 1321 1346 1371 1396 1421 1446 1471 
251 276 301 326 351 376 401 608 633 658 683 708 733 758 965 990 101 5 1040 1065 1090 1115 1322 1347 1372 1397 1422 1447 1472 
252 277 302 327 352 377 402 609 634 659 684 709 734 759 966 991 1016 1041 1066 1091 1116 1323 1348 1373 1398 1423 1448 1473 
253 278 303 328 353 378 403 6t0 635 660 685 7t0 735 760 967 992 1017 1042 1067 1092 1117 1324 1349 1374 1399 1424 1449 1474 
254 279 304 329 354 379 404 61 t 636 661 686 711 736 761 968 993 1018 1043 1068 t093 1118 1325 1350 1375 1400 1425 1450 1475 
255 280 305 330 355 380 405 612 637 662 687 712 737 762 969 994 1019 1044 1069 1094 1119 1326 1351 1376 1401 1426 1451 1476 
256 281 306 331 356 381 406 613 638 663 688 713 738 763 970 995 1020 1045 1070 1095 11 20 1327 1352 1377 1402 1427 1452 1477 
257 282 307 332 357 382 407 614 639 664 689 714 739 764 97 1 996 1021 1046 1071 1096 1121 1328 1353 1378 1403 1428 1453 1478 
258 283 308 333 358 383 408 615 640 665 690 715 740 765 972 997 1022 1047 1072 1097 1122 1329 1354 1379 1404 1429 1454 1479 
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_ YOUR DIRECT LINK 

PRODUCT CATEGORY INDEX 

For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on your Direct Link Card! 

To receive information for an entire product category, circle the category 
number on your Direct Link Card! 

Category No. 

Inquiry No. Page No. 


354-355 TRIBAL MICROSYSTEMS 315 
357 XELTEK 315 
359 Z-WORLD ENGINEERING 315 

22 	 SCANNERS/ OCR/ DIGITIZERS 
570-571 MICROTECH COMPUTER 29250-4 
379 WENTEK TECHNOLOGY, INC 316 

23 	 TAPE DRIVES 
71-72 AMERICAN MEGATRENDS 101 
240 BULLDOG COMPUTER PRODUCTS 306 
84-85 COLORADO MEMORY SYSTEMS 89 
336 GMM RESEARCH CORP 311 
341 LAGUNA DATA SYSTEMS 315 
363 NOVASTOR CORP 315 
345 OVERLAND DATA INC 316 
348 QUALSTAR CORP 316 

24 	 UPS 
136 MINUTEMAN 99 
138 PC POWER COOLING 67 

SOFTWARE 

25 	 BUSINESS 
206 DELORME MAPPING 186 
415 DR HUGGLE & PARTNER GMBH 17615-2 
209-210 FUNK SOFTWARE 275 
377 HARPER COLLINS 316 
109-110 HORIZONS TECHNOLOGY (N.A.) 224A-B 
434 ITALIAN SOFTWARE AGENCY 22415-3 
424 OXFORD ELECTRONIC PUBLISHING 961S-1 
137 PATTON & PATTON 104 
425 SZKI RECOGNITA CORP 173 
353 TRIANGLE DIGITAL SERVICES 312 

26 	 CAD/ CAM 
73 AMER SMALL BUSINESS COMP 247 
211-212 ESRI 195 
562-563 EVOLUTION COMPUTING 292PC-1 
555-556 EVOLUTION COMPUTING 292NE-3 

27 	 COMMUN/CATIONS/ NETWORKING 
417-418 FUTURESOFT ENGINEERING 1761S-1 
428 MINICOM LTD 17615-4 
141 PERSOFT INC 162 
426 TRITON TECHNOLOGIES 240l5-1 
427 WALKER, RICHER & QUINN 224151 
358 ZEUS PHONSTUFF 316 

28 	 DATA ACQUISITION 
127 NATIONAL INSTRUMENTS 263 
344 NATIONAL INSTRUMENTS 317 

NATIONAL INSTRUMENTS 1761DRC1·2 

29 	 DATABASE 
88 COMPUTER ASSOCIATES 220 
89 COMPUTER ASSOC IATES 184 
333 COMPUTERWISE 317 
206 DELORME MAPPING 186 
434 ITALIAN SOFTWARE AGENCY 2241S-3 
153 RAIMACORP 85 
157 SEQUITER SOFTWARE INC 270 
168 STRATEGIC MAPPING 199 
183-184 VENTURA SOFTWARE INC 170 

30 	 EDUCATIONAL 
61-62 ABACUS SOFTWARE 187 
276-277 MICROTAC SOFTWARE 265 
431 ON TIME MKT I KARSTEN PETERSEN 9615-2 

31 	 ENGINEER/NG/ SCIENTIFIC 
415 DR HUGGLE & PARTNER GMBH 17615-2 
171-172 LANDMARK RESEARCH INT'L CORP 129 
120 MATHSOFT INC 219 
365-366 SCIENTIFIC PROGRAMMING 317 
168 STRATEGIC MAPPING 199 

WOLFRAM RESEARCH 191 

Category No. 
Inquiry No. Page No. 

32 ENTERTAINMENT 
442 CPS COMP DISTRIBUTION GMBH 1761S-2 
443 CPS COMP DISTRIBUTION GMBH 24015-3 
251 MICROPROSE SOFTWARE 299 
252 MICROPROSE SOFTWARE 301 
253 MICROPROSE SOFTWARE 303 

33 GRAPHICS 
93 COR EL SOFTWARE 50 
94-95 CTX INTERNATIONAL INC 216 
211-212 ESRI 195 
109-110 HORIZONS TECHNOLOGY 224A-B 
121 MICROGRAFX 255 
125-126 NANAO USA CORP (N.A.) 111 
175 TEKTRONIX 53 

34 MACINTOSH 
APPLE COMPUTER INC 176A-D 

3S MAIL ORDER 
408 COMPUSAVE INT'L (INT'L) 166 
409 COMPUTER QUICK 9615-2 
420 GREY MATTER LTD 9615-4 
119 PROGRAMMER'S PARADI SE 69-71 

PROGRAMMER'S SHOP 214-215 
159 S'NW ELECTRONICS 110 

SOFTLINE CORP 40154 

36 MATHEMATICAL/ STATISTICAL 
346 PERSONAL TEX 317 
164 SPSS INC 245 
165-166 STATSOFT 273 
173-174 SYSTAT INC 103 

WOLFRAM RESEARCH 191 

37 MISCELLANEOUS SOFTWARE 
364 ALLMICRO 318 
109-110 HORIZONS TECHNOLOGY (N.A.) 224A-B 
270 LINGUISTIC PRODUCTS 168 
431 ON TIME MKT I KARSTEN PETERSEN 9615-2 
168 STRATEGIC MAPPING 199 

38 	 ON-LINE SERVICES 
450 BIX 279 

COMPUSERVE 192A-B 
87 COMPUSERVE 193 

39 	 OPERATING SYSTEMS 
111 IBM-OS/2 44-45 
421 LOGIC PROGRAMMING ASSOC 9615-2 

MARK WILLIAMS CO 109 
150 QNX I QUANTUM SOFTWARE SYS 250 
151 QUARTERDECK OFFICE SYSTEMS 165 
425 SZKI RECOGNITA CORP 173 

40 	 PROGRAMMING LANGUAGES/TOOLS 
BINARY TECHNOLOGY INC 318 

81-82 BORLAND INTERNATIONAL 13 
403-404 BORLAND INTERNATIONAL (INT'L) CIV 
235-236 CASE DESIGN INTERNATIONAL 233 
90 COMPUTER ASSOCIATES 39 
97-98 DATA ACCESS CORP 238 
416 FAST ELECTRONIC GMBH (INT'L) 149 
337 GREENLEAF SOFTWARE 318 
420 GREY MATTER LTD 9615-4 
274 IBM-CSET/2 259 
578 ISLAND SYSTEMS (INT'L) 29250-3 
373 IVERSON SOFTWARE, INC 318 
421 LOG IC PROGRAMMING ASSOC 9615-2 
123 MICROWAY 211 
431 ON TIME MKT I KARSTEN PETERSEN 9615-2 
142 PHAR LAP SOFTWARE INC 155 
147 POPKIN S/W & SYSTEMS INC 125 

PROGRAMMER'S SHOP 214-215 
148-149 PROGRESS SOFTWARE 223 
425 SZKI RECOGNITA CORP 173 
187 WATCOM PRODUCTS INC 33 

41 	 SECURITY 
65 	 ALADDIN KNOWLEDGE SYSTEMS 107 

Category No. 

Inquiry No. Page No. 


401 
554 
216 
416 
103-104 
154-155 
160-161 

43 
330-331 
416 

44 
91 

4S 

124 
201 

46 
65 
401 
554 
334 
105-106 
171-172 
146 

167 
179-180 

47 
61-62 
442 
443 
211-212 
420 
116 
362 

125-126 
424 
141 
191 
183-1 84 
439 
188-189 
192 

48 

424 
183-184 
192 

ALADDIN KNOWLEDGE SYSTEMS 17615-1 
ALADDIN KNOWLEDGE SYSTEMS 292NE-2 
DALLAS SEMICONDUCTOR 150 
FAST ELECTRONIC GMBH (INT'L) 149 
GLENCO ENGINEERING 197 
RAINBOW TECHNOLOGIES 77 
SOFTWARE SECURITY INC 274 

SOFTWARE DUPLICATION 
AXIOMATIC 313 
FAST ELECTRONIC GMBH (INT'L) 149 

SPREADSHEETS 
COMPUTER ASSOCIATES 29 

UNIX 
MARK WILLIAMS CO 109 
MKS I MORTICE KERN SYSTEMS 267 
SUNSOFT 2-3 
WOLFRAM RESEARCH 191 

UTILITIES 
ALADDIN KNOWLEDGE SYS 107 
ALADDIN KNOWLEDGE SYS 17615-1 
ALADDIN KNOWLEDGE SYS 292NE-2 
DIAGSOFT INC 318 
GLOBALINK INC 176 
LANDMARK RESEARCH INT'L CORP 129 
PKWARE INC 
POWERCORE 
STORAGE DIMENSIONS 
TOUCHSTONE SOFTWARE 

WINDOWS 
ABACUS SOFTWARE 
CPS COMP DISTRIB GMBH 
CPS COMP DISTRIB GMBH 
ESRI 
GREY MATTER LTD 
KEA SYSTEMS LTD 
MICROCAL INC 
MICROSOFT CORP 
MICROSOFT CORP 
NANAO USA CORP (N.A.) 
OXFORD ELECTRONIC PUBL 
PERSOFT INC 
SYMANTEC 
VENTURA SOFTWARE INC 
VIDEO MAKER I VITEC 
XVT SOFTWARE INC 
ZYLAB I DIVISION OF IDI 

WORD PROCESSING/ DTP 
MICROSOFT CORP 
OXFORD ELECTRONIC PUB 
VENTURA SOFTWARE INC 
ZYLAB I DIVISION OF IDI 

52 
1761DRC1-2 

183 
236 

187 
17615-2 
24015-3 

195 
9615-4 

100 
318 

22-27 
55-59,61 ,63 

111 
9615-1 

162 
9 

170 
4015-1 

229 
106 

93 
9615-1 

170 
106 

GENERAL 


49 	 BOOKS/ PUBLICATIONS 
61-62 	 ABACUS SOFTWARE 187 

COMPUTER BOOK CLUB.THE (N.A.) 260A-B 
377 	 HARPER COLLINS 316 

JNL OF OBJ ORIENT PROG 1761DRC1-2 
MICROSOFT PRESS INC 

133 	 OSBORNE MCGRAW-HILL 330-332 
134 	 OSBORNE MCGRAW-HILL 319 

UNIXWORLD 208 
UNIXWORLD 208A·B 

S1 	 MISCELLANEOUS 
BYTE SUB MESSAGE 226 

575 DEXPO I MILLER FREEMAN, INC 292MW-3 
576 DEXPO I MILLER FREEMAN, INC 292NE-6 
566 PEMCO I UNIFORM SHOW 292PC-4 
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Osborne/McGraw-Hill Computer Books Are Available At These Fine Stores 

AL ABAMA 
Mountain Vie w, CA 

Printer's Inc. 
Eng lewood , CO 

SoltPro Books GEORGIA 
Colleg e Park , MO (cont.) 

University Book Center 
Birmingham , AL 

Jonathan Benton Bookseller 
PH : 205-967-8840 
FAX: 205-967-9812 

PH : 415-961-8500 

Palo Alto , CA 
Printer's Inc. 
PH 415-327-6500 

PH : 303-740-7751 
FAX : 303-740-8152 

Longmont, CO 
United Techbook Co. 

Atl anta , GA 
Engineers Bookstore 
PH : 800-635-5919 
FAX : 404-892-5838 

PH: 301-454-3222 

MASSACHU SE TTS 

Smith & Hardwick Bookstore 
PH: 205-591 -9970 

Huntsville, AL 
University Bookstore 
PH: 205-895-6600 

Madison , AL 
Madison Books & Computers 
PH : 205-772-9250 

Stacey's Bookstore 
PH : 415-326-0681 

Sta nford Bookstore 
PH : 415-3 27-3680 

Sacramento , CA 
Whole Earth Electronics 
PH : 916-489-1000 

PH: 303-651-3 184 

CONN ECTICUT 

New Haven, CT 
Yale Co-Op 
PH: 203-772-2200 
FAX : 800-354-9253 

Georgia Tech Bookstore 
PH : 404-894-2515 

Oxford Bookstore 
PH: 404-262-3333 

Marietta, GA 
Micro Center 
PH: 404-859-1545 
FA X: 404-859-1559 

Bosto n, MA 
Boston University 
PH: 617-267-8484 
FAX: 800-353-5531 

Northeastern University 
Bookstore 
PH: 617-437-2286 

Wa terstone 's Booksellers 
FAX: 205-461 -8076 

Tuscaloosa, AL 
University Supply Store 
PH : 205-348-6126 

CALIFORNI A 

Berkeley, CA 
Cody's Books 
PH : 510-845-7852 

Whole Ea rth Access 
PH: 510-845-3000 

San Diego , CA 
San Diego Technical Books, 
Inc. 
PH: 800-346-0071 
FAX : 619-279-5088 

Sa n Francisco, CA 
Stacey's Bookstore 
PH : 415-421 -4687 

Whole Earth Access 
PH : 415-285-5244 

San Jose , CA 
Computer Literacy Bookshops 

Stoors, CT 
U-Conn Co-Op 
PH : 203-486-3537 

DEL AWA RE 

Newark , DE 
McMahon Books 
PH : 302-366-7575 

Un iversity of Delaware 
Book Store 
PH: 302-831-2637 

HAWAII 

Honolulu, HI 
Honolulu Book Shops 
Ala Moana Shopping Center 
PH: 808-941-2274 

Honolulu Book Shops 
Bishop & Hotel Street 
PH : 808-537-6224 

University of Hawaii 
Bookstore 

PH : 617-859-8030 
FAX : 617-859-8038 

Burlington , MA 
Soft Pro 
PH: 617-273-29 19 
FAX : 617-273-2499 

Camb ridge , MA 
Harvard Coop 
PH : 617-499-2000 

MIT Coop 
PH: 617-499-3230 
FAX : 617-621 -0856 

Capitola, CA 
Capitola Book Cafe 
PH: 408-462-4415 

Chino, CA 
Mr. B's Computer Books 
PH: 714-464-2777 

PH: 408-435-11 18 

Whole Earth Access 
PH: 408-554-1500 

San Mateo, CA 
Whole Ea rth Acce ss 
PH : 415-578-9200 

DISTRICT OF COLUMBIA 

Washington, DC 
Micro Center 
PH: 703 -204-8409 
FAX : 703-204 -8408 

PH : 808-956-4338 
FA X: 808-956-4338 

ILLINOI S 

Chicago , IL 

Quantum Books 
PH: 617-494-5042 
FAX: 617-577-7282 

WordsWorth at Harvard 
Square 
PH : 617-354-5201 

FAX: 714-464-2779 
Sa n Rafael, CA Olsson 's Books 

Kroch 's & Brentano 's 
PH : 800-833-BOOK Westboro ugh, MA 

Citrus Heights , CA 
Tower Books 

Whole Earth Access 
PH : 415-459-3533 

PH : 202-338-9544 FAX : 312-332-6074 Open Book 
PH : 617-366-8448 

PH: 916-961 -7202 

Concord, CA 
Whole Earth Access 
PH : 510-686-2270 

Cupertino , CA 
AClean Well Lighted Place 
PH : 408-255-7600 

Computer Literacy Bookshops 
PH: 408-973-9955 

Santa Ba rbara , CA 
Chaucer's Bookstore 
PH : 805-682-6787 
FAX: 805-682-1129 

UCSB Bookstore 
PH: 805-893-2082 

Stanford, CA 
Stanford Bookstore 
PH: 415-329-1217 

Reiter 's Scientific & 
Professiona l Books 
PH : 202-223-3327 
FAX : 202-296-9103 

Reprint Book Shop 
PH: 202-554-5070 

FLORIDA 

Coral Gables, FL 

KEN TU CKY 

Bowling Gree n, KY 
College He ights Bookstore 
PH: 502-745-5799 

Lexington, KY 
Joseph Beth Booksellers 
PH : 606-271-5330 
FAX : 606-272-6948 

Worcester, MA 
Tatnuck Bookseller 
PH : 508-756-7644 
FAX : 508-756-9425 

MICHIGAN 

Ann Arbo r. Ml 
Ulrich's Bookstore 
PH : 313-662-3201 

Stacey's Booksto re 
PH: 408-253-7521 

Davis , CA 
UCO Bookstore 
PH: 916-752-2944 
FA X: 916-752-4791 

Su nnyvale , CA 
Computer Literacy Bookshops 
PH: 408-730-9955 

CO LORADO 

Solthouse 
PH: 305-446-7638 

University of Miami 
Booksto re 
PH: 305-284-41 01 

Gainesville , FL 

Kennedy Bookstore 
PH: 606-252-0331 

Louisvi ll e, KY 
University of Lou isville 
Bookstore 
PH: 502-588-6679 

East Lansing , Ml 
Jocundry's Books 
PH : 517-332-0856 

Michigan Slate University 
Bookstore 
PH: 517-355-3454 

Irvine , CA 
Irvine Sci-Tech Books 
PH: 800-229-9514 
FAX: 714-733-0122 

Boulder, CO · 
United Techbook Co . 
PH: 303-443-7037 

University Book Center 

University Book & Supply 
PH : 904 -377-1788 

University of Florida 
Bookstores 

Morehead , KY 
Morehead State Un iversity 
Bookstore 
PH : 606-783-2081 

Student Book Store 
PH: 517-351-4210 

Flint, Ml 

Long Beach , CA 
Forty-Niner Shops 
PH : 310-985-5093 
FAX: 310-985-1593 

Los Angeles, CA 
OPAMP Techn ical Books , Inc. 
PH : 800-468-4322 
FAX : 213-464-0977 

PH: 303-492-6411 

Denver, CO 
Auraria Book Center 
PH: 303-556-3230 

The Tattered Cover 
PH : 303-322-7727 

United Techbook Co . 

PH: 904-392-0194 

Miami , FL 
Downtown Book Center 
PH: 305-377-9939 

Orlando, FL 
It's Academic 
PH: 407-658-4612 

MAINE 

Orono, ME 
University of Maine Bookstore 
PH : 207-581-1700 
FAX : 207-866-2836 

Young & Welshan 's 
PH: 313-732-0620 

MINNESOTA 

Min neapolis, MN 
Baxter's Books 
PH: 612-339-4922 

Technical Book Company 
PH : 310-475-5711 

PH: 303-534-3460 Sarasota , FL 
Paperba ck Booksmith 
PH: 813-922-5000 

MARYLAND 

College Park , MD 

FAX : 612-339-4922 

UCLA Students Store 
PH : 310-206-0763 

Tam pa, FL 
The Monocle Bookshop 
PH: 813-879-5728 

Ma ryland Book Exchange 
PH : 301-927-2510 
FAX : 301-209-7118 

MISSISSIPPI 

Mississippi State , MS 
MSU Bookstore 
PH: 601-325-2247 

Circle 133 on Inquiry Card. (continued after advertisement on next page) i& 



••• Topics of Conversation 

For Today's Hottest Authors on the Hottest Topics, Choose Osborne Computer Books 

Dvorak's Guide to PC 
Telecommunications , 
Second Edition 
by John C. Dvorak 
and Ni ck Anis 

$39.95 Book/Disk 
ISBN 0-07-881787-0 

Dvorak's Inside Track to 
DDS & PC Performance 
by John C. Dvorak 
and Nick Anis 

$39.95 Book/Di sk 
ISBN 0-07-881759-5 

Jamsa 's 1001 

Hot Links: A Guide 
to Linking Computers 
by Mark Eppley 
and David Haka la 

$29.95 Book/Disk 
ISBN 0-07-881020-5 

Total Recall : The Ultimate 
Guide to Memory Management 
by Gary Saxer and El len Sanders 
$19.95 
ISBN : 0-07-881835-4 

DOS & PC Tips 
by Kri s JamsaFile & Disk Management: 

From Chaos to Control 
by Alfred Glossbrenner 

$39.95 Book/Disk 
ISBN : 0-07-881834-6 

Network Know-How: 
Concepts, Cards, & Cables 
by Dan Derrick 
$19.95 
ISBN: 0-07-881833-8 

Osborne i~~~ 

$39.95 Book/Disk 
ISBN 0-07-881821-4 

G et tile inside scoop on th ebest ways to maximize yo ur co mputer's 
performance from Osborn e's top authors. You' ll find practical, real-wo rl d 
discussions in these booksalong with exclusive tipsand insights. PLUS, 
in the book/d isk packages, you'll also fi nd sottware that is new and 
unavailable elsewhere. 

AVAILABLE NOW AT YOUR LOCAL 
BOOK AND COMPUTER STORES. 

Copyright © 1993 McGraw-Hill , Inc. 
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~ (see advertisement on previous page) 

MISSOURI 
New York , NY 

Classic Book Store 
Raleig h, NC 

North Carolina State Univ. 
Mayfield Heights, OH 

Micro Center 
West Chester, PA 

Chester County Book Co. 

St. Louis , MO 
Software Plus 
PH : 314-434-3311 
FA X: 314-434-0524 

Washington University 
Bookstore 
PH: 314-935-5696 

PH : 212-466-0668 

Coliseum Book .Store 
PH : 212-581 -5352 

McGraw-Hill Book Store 
PH : 212-512-4100 
FA X: 212-512-4105 

Bookstores 
PH : 919-515-3573 

Winston-Salem , NC 
Intimate Bookshop 
PH : 919-768-6400 
FA X: 919-768-3127 

PH: 216-449-7009 
FAX : 216-449-7008 

Rocky River, OH 
Booksellers 
PH : 216-333-7828 

Sharonville, OH 
Micro Center 

PH : 215-696-1661 

RHODE ISLAND 

Providence, RI 
Brown University Bookstore 
PH : 401-863-3168 

New York University Book 
Center OHIO 

PH : 513-782-8509 
FAX : 513-782-8508 

NEBRASKA 

Lincoln, NE 
Nebraska Bookstore 

PH : 212-998-4666 

Papyrus Books 
PH: 212-222-3350 

Beachwood , OH 
Booksellers 
PH: 216-831-5035 

Toledo , OH 
Leo's Bookstore 
PH: 419-255-5506 

SO UTH CAROLINA 

Columbia, SC 
South Carolina Book Store, 

PH: 402-476-011 1 
FAX : 402-476-0111 Rockwell Computer & 

Software 
PH : 212-949-6935 

Chagrin Falls , OH 
The Inside Story Book Shop 
PH : 216-543-8168 OREGON 

Inc. 
PH : 803-799-7188 
FAX : 803-799-5521 

NEW HAMPSH IRE 

Hanover, NH 

FAX : 212-949-1252 

Niagara Falls , NY 
Book Corner 

Ci ncinnati. OH 
Univ. of Cincinnati Bookstore 
PH : 513-556-1700 

Portland , OR . 
Powell 's Technical Books 
PH : 503-222-3906 

TENNESSEE 

Dartmouth Bookstore 
PH : 800-462-9009 (NH only) 

800-624-8800 (USA) 

NEW JERSEY 

Hightstown , NJ 
McGraw-Hill Book Store 
PH : 609-426-5750 
FAX : 212-51 2-4105 

PH : 716-285-2928 

Rochester, NY 
Campus Connections 
Bookstore 
PH : 716-475-2501 

Maplewood Books 
PH : 716-254-0621 

World Wide News 
PH : 716-546-7140 

Cl eveland , OH 
Case Western Reserve Univ. 
Bookstore 
PH: 216-368-2650 

Columbus, OH 
Long 's College Bookstore 
PH: 614-294-4674 

Micro Center 
PH : 614-481-4407 

PENN SY LVANIA 

Altoona , PA 
The Bookstore, Inc. 
PH : 814-943-1984 

Burnham , PA 
The Bookstore , Inc. 
PH : 717-248-2000 

Knoxville , TN 
Campus Bookstore 
PH: 615-525-7336 

University Book & Supply 
Store 
PH : 615-974-3361 

Nashville , TN 
Tower Books 
PH: 615-327-8085 

Newark , NJ 
FAX : 614-48 1-5463 Chambersburg , PA 

Newark Book Center 
PH : 201-642-7956 

New Brunswick , NJ 
Rutgers University Book Store 
PH : 908-246-8448 

Princeton , NJ 
Princeton University Store 
PH : 609-921-8500 
FA X: 609-924-9651 

NORTH CAROLINA 

Chapel Hill , NC 
Bull's Head Bookshop 
PH : 919-962-2420 

Intimate Bookshop 
PH : 919-929-0414 
FAX : 919-967-2107 

The Ohio State University 
Bookstore 
PH: 614-292-2991 
FA X: 614-292-8983 

Dayton, OH 
Books & Co. 
PH : 513-297-6358 

800-777-4881 
FAX: 513-298-7895 

README.DOC 
PH: 800-678-1473 
FAX : 717-264-8614 

Everette , PA 
The Bookstore , Inc. 
PH : 814-623-2000 

Huntingdon, PA 
The Bookstore, Inc. 
PH : 814-643-0924 

VIRGINIA 

Bl acksbu rg, VA 
Virginia Tech Campus 
Bookstore 
PH: 703-231-5991 
FAX: 703-231-7786 

Richmond, VA 
Book Gallery 
PH : 804-673-9613 

NEW MEXICO 

Charlotte, NC 
Intimate Bookshop , 
Southpark Mall 
PH : 704-366-6400 

Wilkies 
PH : 513-223-2541 

Wilkies South 

Ki ng of Pru ssia, PA 
Gene's Books 
PH : 215-265-6210 WASHINGTON 

Albuquerque, NM FAX: 704-362-1200 PH: 513-434-8821 Philadelphia, PA Bellevue, WA 
Page One 
PH : 505-294-2026 

Intimate Bookshop , 
University Place 

Fairborn , OH 
Wilkies 

Drexel University Bookstore 
PH: 215-895-2861 

Tower Books 
PH: 206-451-1110 

NEW YORK 

Buffalo , NY 
SUNY Buffalo 
PH : 716-636-3131 

PH: 704-547-7400 
FAX : 704-547-1 107 

Little Professor Book Center 
PH : 704-527-0706 

Durham , NC 

PH : 513-429-1677 

Wright State University 
Bookstore 
PH: 513-873-2875 

Holland, OH 

How-To-Do-II Bookshop 
PH : 215-563-1516 

Quantum Books 
PH : 215-222-0611 
FAX : 215-222-3148 

Seattle , WA 
University Bookstore 
PH: 206-634-3400 

WISCONSIN 

Ithaca, NY 
Cornell Campus Store 
PH : 607-255-2934 

Duke University ­
Gothic Bookshop 
PH : 919-684-3986 

Little Professor Bookstore 
PH : 419-865-0013 

Kent , OH 

University of Pennsylvania 
Bookstore 
PH : 215-898-7520 

Milwaukee, WI 
Harry W. Schwartz Bookshop 
PH : 800-236-7323 

Triangle Book Store 
PH : 607-272-7111 

Greenville, NC 
East Carolina University 
Student Stores 
PH: 919-757-6731 

Kent State Univ. Bookstore 
PH : 216-672-2762 

Pittsburgh, PA 
Univ. of Pittsburgh Bookstore 
PH : 412-648-1453 

FAX: 414-274-6408 
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EDITORIAL INDEX 

For more information on any of the companies covered in articles, columns, or news stories in 
this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. 

Inquiry No. Page No. 

A 
1060 Acer America 116 
981 Acius 188 
1228 Actix Systems 202 
1315 Addstor 96 
1061 Adobe Systems 116 
1288 	 Advanced Gravis Computer 76 

Technology 
1309 ADW Software B.V.B.A. 92 

Aladdin Systems 248 
Alpha Software 32 
Alpnet 152 
AMD 12 
AM TA 152 
Antler Translation Services 152 

1062 Aox 116 
1063 Apple Computer 12, 20, 32, 116, 

145, 152, 188, 248, 271 
1064 Approach Software 116 

Arthur Deni Associates 251 
1065 Artisoft 116 
1229 Artist Graphics 202 
1066 AST Research 97, 116 
1275 Astrix Computer 72 

AT&T 12, 97 
1131 AT&T Graphics Software Labs 231 
1230 AT! Technologies 60, 202 

ATR Laboratories 152 
1067 Autodesk 116, 231 
982 Automap 188 

B 
1307 BBN Systems & Technologies 92 
1283 Berkshire Products 76 
1271 BitWise Designs 72 
1068 BKS Software 116 
1223 Blue Sky Software 225 

Bondwell 41 
1069, Borland International 54, 97, 
1161 , 116, 225, 261 
1175 

c 
Caere 	 60 
Calcomp 251 

1070 Canon USA 116, 241 
1231 Cardinal Technologies 202 
1222 Caseworks 225 
1152 Catena 177, 185 
1232 Celerile Graphics 202 
1281 Chinen America 73 

Chips & Technologies 41, 60 
CIM Systems 41 

1071 Claris 116 
1279 Colorado Memory Systems 73 
1132 Commodore Business Machines 239 
1072, Compaq Computer 32, 46, 60, 116 
1173 
1166 Comptons New Media 97 

CompuServe 152 
Computer Associates 261 

1073 Connectix 116 
1074 Corel Systems 116 
1167 Course Technology 97 
1356 Cyrix 12, 116 

D 
1287 DAK Industries 76 

Dan Technology 32 
1357 Datastorm Technologies 116 

Dataware Technologies 217 
Dauphin 251 

1360 DEC 41, 116, 145, 248 
1358 Dell Computer 116 
983 Delorme Mapping 188 
1180 Delrina Technology 60 
1359 DeScribe 116 
1233 DFI 202 
1234 Diamond Computer Systems 202 
1276 Digibotics 73 
1299 Digitalk 84, 261 
1280 Digital Vision 73 
1352 D-Link Systems 116 

Inquiry No. Page No. 

Dragon Systems 152 
1308 DSP Development 92 

E 
1224, Eastman Kodak 116, 241 
1361 
1304 Eclipse Software 88 
1146 EJ Bilingual 177, 185 
1362 Electronic Publishing 116 

EliteGroup Computer Systems 32 
976 Envi ronmental Systems 188 

Research Institute 
1182, Envisio 60, 116 
1363 

EO 12 
1176, Epson America 60, 116 
1364 

Ergo Systems 41 
1365 Ericsson GE Mobile 116 

Communications 
Ever·Success Computer 41 
Executive Communication 152 

Systems 

F 
1366 Fast Electronic U.S. 116 
1151 FinalSoft 185 
1163 Firefly Software Systems 97 
1367 Frame Technology 116 
1272 Franklin Electronic Publishers 72 
1368 Franklin Quest 116 
1296 Franz 84 

Fujitsu Laboratori es 152 
1369 Fujitsu Personal Systems 116 

G 
1370 Gammalink 116 
1371 Gateway 2000 116 
1278 GCC Technologies 73 

General Motors 152 
977 GeoQuery 188 
1293 GigaTrend 80 
1147 Globalink 177, 185 
1372 Global Village 116 

Go Corp. 251 
Graphics Technology 251 

1373 Grid Systems 116, 251 
1374 Gryphon Software 116 

Gupta Technologies 271 

H 
1178 Hercules Computer Technology 60 
1277, Hewlett·Packard 41, 60, 73, 
1375, 11 6, 248 
1376 

Hitachi 251 

!AMT 152 
1378 IBM 12, 32, 97, 116, 

167, 248, 261 
Insignia Solutions 177 

1379 Intel 12, 32, 46, 116 
1154 Intergraph 177, 185 
1380 Intuit 116 

J 
1381 	 JetFax 116 

Juke Electronics 41 

K 
1235 Kingston Technology 202 

Kurta 251 
1382 Kyocera Electronics 97, 116 

L 
1285 Lapis Technologies 76 
1286 Laser Printer Accessories 76 
1148 Linguistic Products 177, 185 
1164 Logitech 97, 241, 251 
1155 Logos 152, 167, 177, 185 
1294, Lotus Development 32, 80, 116 
1383, 
1384 

Inquiry No. Page No. 

M 
1290 	 Madge Networks 80 

Magma Software Systems 20 
978 Maplnfo 188 
1284 Maple Systems 76 
984 Maptech 188 
1385 MathSoft 116 

Matrox Electronic Systems 231 
Mavipak 241 

1273 Maxum Systems 72 
1312 Mentalix 96 

MicroFocus 261 
1386 Micrografx 116 
1165 Micro Logic 97 
1162 MicroProse Software 97 
1302, Microsoft 12, 32, 41 , 46, 
1387 88, 97, 116, 271, 278 

Micro Solutions Computer 278 
Products 

1149 MicroTac Software 177, 185 
MicroTouch 251 
Mitsubishi 167 

1297 Mortice Kern Systems 84, 278 
Motorola 32, 248 

1291 Mustang Software 80 

N 
1177 Nanao 60 
1236 National Design 202 
1388 NCR 116, 251 

NEC 32, 152, 251 
1389 NEC Technologies 116 
1305 NextBase 88 

Nikkei Business Publications 32 
1390 Now Software 116 

0 
1391 Okidata 116 
1392 Olivetli Advanced Technology 116 
1393 Olivelli Italy 116 
1237 Omnicomp Graphics 202 
1311 OrCAD 92 
1238 Orchid Technology 60, 202 

p 
Pacific Bell 32 
Pacific Microelectronics 278 
Pan American Health 152 
Organization 

1274 Panasonic Communications & 72 
Systems 

1394 PenMagic Software 116 
1395 PenSoft 116 

Personal Library Software 217 
1221 , Philips Consumer 116, 217 
1397 Electronics 

Phoenix Systems 32 
1396 Pi Systems 116 

Pioneer Software 271 
1398, Primax Electronics 116 
1399 

Primus Technology 202 
Programmers' Paradise 278 
The Programmers Shop 278 

1227 Promised Land Technologies 221 
1400 Proxim 116 

Q 
1401 QMX 116 
1402 Quark 116 
1403 Quarterdeck Office Systems 116 

R 
1404 	 Radius 116 
1316 	 Rebus Technology 96 

Retrieval Technologies 217 
1306 	 Richmond Technologies & 88 

Software 
1405 	 Rock Ridge Enterprises 116 

Inquiry No. Page No. 

s 
1313 S&S International 96 
1168 Safari Systems 97 

Samsung 251 
Science Accessories 251 
Sciptel 251 

1181 Shapeware 60 
Sharp 60 

1406 Shiva 116 
1156 Siemens Nixdort International 152, 

Systems 167, 185 
1239 Sigma Designs 202 
1407 Silicon Graphics 116 

SkiSoft Publishing 278 
1408 Slate 116 
1157 Smart Communications 152, 177, 185 
1160 Socatra 177, 185 
985 Softkey Software Products 188 

Florida 
Software Publ ishing 271 

1225 Sony Corp. of America 241 
1409 S3 116 
979 Strategic Mapping 188 
986 Summagraphics 188, 251 

Sun Microsystems 152 
1282 Sunnyside Systems 76 
1410 SuperMac Technology 116 
1411 Symantec 116 

The Symmetry Group 278 
1169 Syslat 97 
1158 Systran Translation Systems 152, 

167, 177, 185 

T 
980 Tactics International 188 
1412 Tektronix 116 
1310 TeraNet IA 92 

Texas Instruments 202, 248 
1150 Toll ran 177, 185 
1172, Toshiba America Information 46, 
1413 Systems 116, 167 
1353 Toshiba Japan 116 
1159 Tovna Machines 177, 185 

Traveling Software 97 
1183 Trio Information Systems 60 
1240 Truevision 202, 241 
987 TIG 188 

Tulip Computers 32 
1414 TWAIN 116 

u 
1415 U·Lead Systems · 116 
1174 Univel 51 
1416 Unix Systems Laboratories 116 
1354 Userland Software 116 
1417 USRobotics 116 
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1298 Veri log 84 
1418 Video Electronics Standards 116 

Association 
1241 Video Seven 202 

w 
Wacom 251 
Wang 251 
Weitek 202 

1179, Western Digital 60, 202 
1242 
1153 	 Winger NS 185 
1300 	 The WNDX 84 
1355 	 Wolfram Research 116 

x 
Xerox 	 12 

1303 	 XSoft 88 
1419 	 XVT Software 116 
1289 	 Xyplex 80 

Xyquest 278 
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1420 Zenith Data Systems 116 
1314 Zenographics 96 
1170 Zero Surge 97 
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R 0 GER 
E B E R T 

STOP BIT 


CINEMA BY COMPUTER 


T
hey included a TV commercial in the Telluride 
Film Festival this year. It showed a jogger in his 
name-brand sports shoes jogging on a steel beam 
at the top of a high-rise skeleton. He ran full tilt 
toward one of the corners. There was a vertigi­

nous drop beneath him. He pivoted and jogged along an­
other beam. He ducked under a cable and leaped from one 
beam to another. There wasn ' t any net. 

Computerized special 

effects have taken over 

and have taken 

something away from 

today's movies 

The festiva l intended this 
commercial as a harbinger of 
things to come. The entire spot 
was created through comput­
er animation-runner, build­
ing, shoes, the sky above, the 
ground below. The eerie thing 
was, you couldn ' t te ll that it 
was created on a disk. The vi­
suals looked completely au­

thentic. When we were told the truth, I felt a little li ke 
Harrison Ford when he discovers that Rachel Ward is a 
fabricant. 

The day is not far away when entire theatrical films can 
be created with computers. It's already possible to gen­
erate people, rooms, and landscapes out of reality-based 
visuals, so that the casual eye thinks it's looking at an 
event in the real world. I'm sure the wizards at Industri­
al Light and Magic are already far along the road toward 
fabricati ng a " live-action'? movie out of thin air. 

You've probably seen that TV commercial where 
Humphrey Bogart, the real Bogart, mixes with modern 
actors. What can be done for 30 seconds can be done for 
90 minutes. All the attributes of Bogart-how he looks, 
how he moves-could be feel into a program that cou ld 
then costar "Bogart" in a new movie. The other actors 
would relate to him much as Bob Hoskins related to Jes­
sica Rabbit, or as Arnold Schwarzenegger related to the 
liquid-metal villain in Terminator II. Maybe there 
wouldn't be any real actors at all ; it might be easier to 
make everything up-all the actors and all the locations. 

Is this a good idea? Is there such a thing as special ef­
fects becoming too realistic? Steven Spielberg's new 
Jurassic Park will no doubt present us with prehistoric 
creatures that look completely real. They'll move through 
three dimensions, fit comfortably into the landscape, and 
be, to all purposes, real dinosaurs. 

But the other night I was looking at the Lumivision 
laserdisc of a si lent classic named The Lost World, based 
on the Conan Doyle novel. Miniatures, models, and stop­
action an imation are used to create the prehistoric crea­

tures, and the effects are obviously aitificial. As a viewer, 
I was looking at special effects , not living creatures, and 
l knew it; that was the fun, as it is in a Ray Harryhausen 
movie when a winged horse takes flight. The ente11ain­
ment resides in the artifice itself. 

Seeing King Kong for the first time as a kid, I sensed 
instinctively that trickery was being used. The big go­
rilla was real enough to scare me, and yet there was some­
thing in the jerkiness of his movements, the way that the 
camera was obviously choosing to see one thing and not 
another, that created a special reality having nothing to do 
with real gori llas . 

These days, I'm sure, computers could create a Kong 
and a Fay Wray, make them equally convincing, view 
them in three dimensions and from any angle with a mov­
ing camera, and place them in a real jungle. Would the re­
sult be a better movie? I don't know. If the audience is vi­
sually convinced that a real woman is being threatened by 
a real three-story-high monster, does that diminish the 
movie's dream level? King Kong is about fantasies and 
nightmares, not about things that can really happen. If 
the movies make them really happen, do they become 
more compelling-or less? 

There is an imperfection in real life that is pai1 of its na­
ture. There are hesitations and subtle clues in human be­
havior and speech that probably cannot be duplicated by 
computers, no matter how c losely they mimic Bogart's 
lisp or Kong' s roar. There is a chemistry in Cary Grant 
kissing Ingrid Bergman in Notorious that transcends the 
simple visual representation of the act. And when the· 
lovers part, there is something in their eyes that it would 
be difficult to program. 

If computers take over special effects-replacing mod­
e ls, miniatures, back-projection, optical printers, double 
exposures, split screens, matte drawings, and all the other 
tricks of the trade-I have no doubt the effects will look 
more real. But will I enjoy them more? I'm not sure. 
Something subtle and wonde1ful-:-the willing suspen­
sion of disbelief-will have been lost. The director will 
no longer ask us to pretend. He or she will expect us to be­
1ieve. But when there is nothing to disbelieve, there is 
nothing to believe. Simply cold perfection.• 

Roger Ebert is a film critic for the Chicago Sun-Times, 
cohost of the Siske! & Ebert TV program, and author of 
the 1993 Movie Home Companion (Andrews & McMeel), 
available in print or electronic formats. His reviews are 
on-line on CompuSe111e (GO EBERT), and you can reach 
him in his section of C!S's ShowBiz Forum. 
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COMPETITION, 
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RELAX A BIT. 
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IN CANADA, CALL 800-668-3021. IN MEXICO CITY, 228-78 1 I . 
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THE NEW DELL 425s/L 
i486 SX 25 MHz SYSTEM 
$1,749 

LEASE: $65/MO. 
• 	 4 MB RAM 

120 MB (17 ms) HARD DRIVE 
• 	 3 ISA EXPANSION SLOTS 
• 	 UPGRADEABLE PROCESSOR 

Guaranteed compatibility. • 	 ACCELERATED LOCAL BUS VIDEO 
WITH I MB VIDEO RAM (UP TO We' get ;il nng with anyone. 

Up to 2.6 times the
15 MILLION WINMARKS) 	 O ur compu ters a re ne two rk , 

video performance. 
• 	 VGA l 0241 MONITOR compatib le wirh Nove ll , 

(14;' l 024 X 768, .28mm) Banya n , ;md UN IX'' systems.W ith our new acce lerated Inca ! 
bus videu l'l'\·v ing up ynur A nd ll'e' rc the on ly 
sc reen , who needs a VCR! compan y wirh a writte n 

Cllmpat ihili ty guarantee. 

THE NEW DELL 433/M 
i486 DX 33 MHz SYSTEM 
$2,499 

LEASE: $92/MO. 
• 	 4MBRAM 
• 	 l 70 MB ( 17 ms) HARD DRIVE 

l 28 KB EXTERNAL CACHE 
6 ISA EXPANSION SLOTS 
UPGRADEABLE PROCESSOR 

• 	 ACCELERATED LOCALBUS VIDEO Greater upgradeability. 
WITH l MB VIDEO RAM (UP TO 

Ynu cin upgrade a ll rhe way to 
20 MILLION WINMARKSJ 

the top 486, rh e 66 MHz DX2 .• 	 VGA I 0241 MONITOR 
You'll c,·en he ahk to <1dd(14;' 1024 X 768, .28mmJ 

the Pentium micniprocessnr 
from Inte l. 

Up to 65'){, quicker 

maintenance. 


It's easy tu get intn th is 

computer. Just lousen a 


coupl e thumbsc rews fill' easy 

access to the modular chassis. 


Up to 178% faster video. 
Fasrer PageM;1kcr red raws and 

lightning,quick WindtlWST~i 

repa ints. Speed freaks , rejo ice. 

Up to 29% more 

system performance. 

\lVith nur new optimi:ed 


cache as nn npti1>n, you can 

g ive ynur system a 


h1 ll)St wh l:ne , ·c r you want. 


THE NEW DELL 450/ME 
i486 DX2 50 MHz SYSTEM 
$2,999 1:p:J·;:~~~:_', ,,,\ '. 

( :•, 
·• . '•I DE~" . ·.· .. ..,...,c llllll:. _ • · . 1 

• 	 LEASE: $11 I / MO. 
4 MB RAM 

• 	 170 MB ( l 7 ms) HARD DRIVE iJJ1! lli~J1lt!J IM' !~l1M J~MJ l~ l)~.i1 
• 	 4 EISA EXPANSION SLOTS 

2 ISA EXPANSION SLOTS 
Up to fo ur times faster G uaran teed accountability. More upgradeability. 

• 	 UPGRADEABLE PROCESSOR 
data transfer than ISA. \Xle 'rc the < inly cnmpurcr Ir's c:·1sy to upgra1..le all the way toACCELERATED LOCAL BUS VIDEO 


WITH l MB VIDEO RAM (UP TO 
 Ynu gcr a 32-hit EISA company to guarnnree - in the top 486, rhe 66 MH z DX2. 

25 MILLION WINMARKSJ expansion hus thar transfers data writ ing - Cl nnp;_1tihil ity1 f;1sr If yuu'rc srill pnll'er hungry, 
• 	 ULTRASCAN l 4C MONITOR at up to 3'l mcgahyrcs a second. rCSJYll1 SC (l ) )'l Hlr ques til H1 S, ilt1LI you'll even he ahle ro add rhe 

(14:' 1024 X 768 , .28mm, NII T11 undersrand what ii dues quick se rvice. Tw11-rhirds of next genernrinn from lnn.d ­
for 	yuur crnnpurer, drink a hour the FO RTUN E 500''1111panies the Pcn.ti11111 micnlj"'l rocessnr. 

eight milli un cups ,if coffee. rely 0 11 us. 511 shrnild ynu. 

THE NEW DELL 466/ T 
i486 DX2 66 MHz SYSTEM 
$3,399 

LEASE: $126/MO. 
• 	 4 MB RAM 

230 MB ll 6 ms( HARD DRIVE 
• 	 l 28 KB EXTERNAL CACHE 
• 	 8 ISA EXPANSION SLOTS 
• 	 UPGRADEABLE PROCESSOR 

ACCELERATED LOCALBUS VIDEO 
WITH l MB VIDEO RAM (UP TO 
29 MILLION WINMARKS) 
ULTRASCAN 15FS MONITOR 
(15;' l 024 X 768, .28mm, NI) 

grcar ,·,due y<Ju expec t from Dell. 

Up to 50'J{, faster 

sys tem performance. 


Good thing )' l ) ll dlm ' t have ru 

worry nbour the highwn y patrnl. 


The low prices 
we're famous for . 

The more th ings change, rhe 
Ill< ire rhcy sta y the same . 

E,·en with runs t1 f L'Xtra fcntures, 

uur new sysrems still gi ve yn u the 

Up to 86% more disk 

capacity. 


O ur n"' ' r·srnrn li ng 111 "del has, , 

d isk c;q,ac ity of U\' ro rhree 


.~igilhy res . M;.1k l's rhc As rrodume 

see m pnsit:i vcl y c r;unped. 
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AW HELL, 

LET'S 


RUNUPTHE 

SCORE. 


Introduc ing the new Performance 

Series i486 systems from Dell. 


With an up to 50% better 

price/performance rati o than 


our previous line , they' re bound to 

leave the competit ion in the dust. 


Del.L" 
800--365 --1480 


W HEN CALLI N G, PLEASE REFERENCE # l l E89 . 

HOURS : 7AM·9PM CT MON-FRI. 8AM-4PM CT SAT. IOAM-3 PM CT SUN _ 

IN CAN ADA. CALL 800·668 ·3021. IN MEXICO CITY. 228-78 1 I . 
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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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