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

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

category of portables; the unique and 

innovative product that defined new standards for 

portable PCs: the HandBook, pioneered by Gateway 

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

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

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

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

strategy wi th me and to record my progress during the 

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

on the dogsled, and youdon 't find many electrical 

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

mi 

the trail ahead, information on my competition, and notes 

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

the trail, Frank ran his HandBook on AA batteries kept 

warm in hi s parka. co 

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

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

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

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

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

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

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



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

)n top of my schedule so I could concentrate on 

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

'rank concluded, "There's not another 

puter small enough or powerful 

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

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

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

e pack Gateway 2000's HandBook! -·­





On March 6, 1993, 68 men 

and women, 1,253 dogs and 

one portable computer left the 

starting line in the 21st 

running of the Iditarod 

dogsled marathon. Not all of 

the men, women and dogs 

made it through nearly 1,100 

miles of blinding snow, 

howling wind, mountainous 

terrain and sub-zero 

temperatures - but the 

HandBook did!  

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

I Dimensions: 5.9" x9.75" x 1.4"  
I AC adapter/charger measuring 6.5" x 2.5" 1.5"  

and weighing 1.25 lbs. 

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

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

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

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

I Backlit 7.6" double-scan 640 x400 
resolution screen 

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

cursor pad 

I  Microsoft®MS-DOS®5.0, Interlink and 

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

I  Serial download cable 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

41(,SunSoft 
A Sun Microsys tem s, Inc . Bus iness 

•1ssue da1e: April 13, 1992 © 1992 Sun Micf'OS)'Stenis1 Inc. Sun,Sun Microsystems, the Sun logo, SunSoft, the SunSoft VP/ix and Easy Windows are 1radc 111ark.sor registeredtradem:irk.11 of Sun Microsystems, Jnc. INTERAcr!VE is :i. tr:1dem:irk of 
INTERl\CTl\IR Systems Corporation. UNIX is aregistered trndem:trkof UNIX System l.abor:llorics. Inc. Looking Glass Profcs.sional is a trademark of Visix Software, Inc. All ot her trademark.Ii and registered trademarks are the propenics of theirre.spcctirc 
holders.The promolional discount is available lo SCO UNIX/XENIX users :md is subject to cenain restrictions. Contact 5unSoftfor tcnns and conditions of promotion. StmSoft rt'SCr.·cs the ri ght to stop the promotion at any time. SunSoft can be reachcrl 
at 2550GarciaAvcnue, Moumain View, CA94043, (5 10) 460-3267. B-6/93 
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News&Views 
Lotus Takes Another Run 
at Windows... .... . . ............ ..... 22 
BY NICHOLAS JOH N DELONAS The new 
Windows version of 1-2-3 is a seri ous 
challenger to Microso ft Exce l. 

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

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

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

Going to Extremes .... . ........ .. ... 34  
BY BEN SMITH With a powerfu l new 
graphics processor, Sil icon Graphics ' 
lndigo2 was born for data v isuali zation . 

HP Takes Color Mainstream ....... 38  
BY ANDY REINHARDT Hewlett-
Packard 's DeskJet I 200C meets the 
demand of users who covet co lor. 

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

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

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

Cover Story  

COMPUTING ENV I RONMENTS 

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

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

Features 
ADAPT I NG TECHNOLOGY 

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

59 

PR O DU C TS 

Readers' Choice Awards 
BYTE readers name their favorite products. 

65 

State of the Art 

CLIENT/SERVER COMPUTING 

o v ER v 1 E w 

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

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

BY MARK CLARKSON 
Serving Mobile Cl ients-106 

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

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

Reviews  

PAGE 129 

PAGE 141 

PAGE 146 

Make Way for Data 
BY PAUL KORZENIOWSKI 

Midd leware-such as remote 
procedure ca lls and message­
passing systems-invisibly aids 
data exchange. With it, you can 
save development time implement­
ing your client /server applicati ons. 
Programmers don ' t have to modify 
applications to accommodate net­
work protocols. 
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SYSTEMS 

Apple's Midrange Mac a Heavy Hitter 129 
BY TOM THOMPSON Benchmark resu lts and hands­
on experience with two of Apple 's newest Macs, the 
Centris 650 and PowerBook I 65c. 

PROGRAM DEVELOPMENT 

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

DATABASES 

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

Performance Comparisons-138 

PR I NTI NG 

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

PROGRA M DEVELOPM ENT 

BASIC for the Rest of Us 143 
BY TOM THOMPSON Zedcor's FutureBasic provides a 
powerful development environment for the Macintosh 
that's actuall y easy to use. Thompson builds a project 
with FutureBasic and a helpful add-on, PG:PRO 

PG:Pro-144 

T ECHN O L OGY 

Under the Hood 
The Multiprocessor 
Solution . . . .. ....... .. . . . .. .. . .185 
BY DICK POUNTAIN Mult iproces­
sor arch itectures lead the charge to 
improve 1/0 perfonnance. 

OPERATI NG SYSTEMS 

EISes Mine Your Data 121 
Beyond DOS 

BY RANDALL D. CRONK IBM Unleashes a New
Client/server computing 

OS/2 .. ............. ... .... .. .. .193 revolutionizes exec uti ve 
BY BARRY NANCE IBM delivers a in formation systems. EISes 
fu ll -featured successor to OS/2 2.0. can help you find and analyze 

your data, but it ' s not always 
PROG RAMMIN G 

as easy as it might sound. 
Some Assembly Required 
Animation for Windows 
Applications................. . . 197 
BY MICHAEL J. YOUNG The 
CSprite class forms the foundation 
for adding animation to Windows 
programs. 

Hands On  

GRAPH I CS 

The Renaissance of Imaging 146 
BY RAYMOND GA COTE Kodak hopes to change 
the way graphics professionals process electronic 
images with Photo CD and supporting software. 
BYTE examines two of Kodak 's flagship Photo CD 
software products , PhotoEdge and Rena issance. 

UTILITY SOFTWARE 

Windows Dressing 148 
BY STAN WSZOLA The Windows user interface 
isn' t for everyone. The BYTE Lab examines 12 
accessory packages that plug the gaps in the 
Windows user interface, including NewWave, 
Power Launcher, and Norton Desktop for 
Windows. 

Table of Features-150 - 151 

HANDS- ON TESTING 

BYTE Lab Report 
Desktop Dynamite: 116 Fast 486s 156 
BY RICHARD FOX, ALAN JOCH, 
LEONARD PR ESB ERG, AND LESLIE REISZ 

We tested 11 6 50­
and 66-MHz 486s to 
tell you which is 
best for your DOS, 
Windows, and Unix 
applicat ions. 
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Poo.r Quality-169 
Bus Choices-170 

Opinions  
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BY HUG H KENNER , 
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Five years after a hacker broke into 
a computer at Lawrence Berkeley 
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El\JTE Contents by Platform  

This page presents the articles in 

thi s issue according to computing 

platform. 

DOS and Windows 

Lotus Takes Another Run at  
Windows ............ ..... ...... 22  
With the new release 4 of 1-2-3, Lotus 

adds in-cell edit ing, OLE and ODBC 

support, and easy access to external data 

to its spreadsheet program. 

WordPerfect Goes GUI with  
DOS Update........ .. . .. . . .. ... 42  
Version 6.0 o f its word processor gives 

DOS users a more graphical interface. 

Visual Basic 3.0 Strengthens  
Connectivity .......... .... ... .. 4 8  
T he la test vers ion adds tools for inter­

ac ting with data in several fonna ls. 

Windows, Windows  
Everywhere? .. .. . ... . . .........72  
Is there another vers ion of Windows in 

your future? Here's a look al NT, 

Win32s, Chicago, and other versions in 

the works, as well as some alternative 

operating sys tems. 

Microsoft's Visual C++ .. .. .. 133  
Big changes should make it easier for C 

and C++ develo pers worki ng o n Win ­

dows projec ts. 

Two Roads to Windows  
Databases ..... . . .. . . . ........ 13 6  
Borland ' s object-oriented Paradox for 

Windows offers you good multiuser 

support and native access to a wide 

range o f database formats. Fox Pro 

promises easy migration of DOS FoxPro 

applications Lo Windows. 

Windows Dressing ....... . ... 14 8  
This review looks at ut ilities that let you 

change the way you work in Windows. 

Animation for Windows  
Applications ... ......... .... . . 19 7  
Using thi s C++ class, here's how to add 

movement LO your Windows program s. 

This technique can also be helpful for 

adding drag-and-drop capability to your 

application. 

OS/2 

Ami Pro Burns the OS/2  
Flame ... .......... .... .. ....... 42  
Lotus's new Am i Pro 3 .0 for OS/2 is a 

fu ll 32-bit word processor that is inte­

grated with the Workplace Shell. 

BYTE J UNE 1993  

Windows, Windows  
Everywhere? .......... . .. ... . .. 7 2  
OS/2's role as the g lue between PCs and 

mainframes gives IBM 's advanced OS 

an advantage over Windows NT. 

IBM Unleashes a New  
OS/2.......... .. ..... .... .. ... 193  
Version 2. 1 g ives OS/2 users many 

things they've been asking for: more 

drivers, belie r hand ling of Windows 

programs. built-in multimedia suppo rt , 

and dual-threaded DOS session support. 

Macintosh  

Postscript Level 2 ...... .. . .. . 28  
Printing from the Mac-especially 

color g raph ics and big images-will be 

faster wi th the latest version of Adobe's 

language. 

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

The PowerOpen operating system will 

enable users to run Un ix applications 

concurrent ly wi th ex isting Macintosh 

software and cut and paste be tween Mac 

and Uni x programs. 

Apple's' Midrange Mac  
a Heavy Hitter .. .... .. ...... .. 12 9  
The new 68040-based Centris 650 out ­

perfo rms a Q uadra 700, yet it costs sig­

nificant ly less. 

BASIC for the Rest of Us .... 143  
Zedeor's Future Bas ic g ives program ­

mers the tools lo quick ly develop soft­

ware for the Maci ntosh. Tom Thompson 

also looks at S taz Software's PG: PRO 

interface designer. 

The Renaissance of  
Imaging..... . .. ...............146  
A review of' two Kodak tools for work­

ing wi th Photo CD pic tures : PhotoEdge, 

an image edi to r, and Rena issance, a 

publishing package. 

Unix  

Going to Extremes .. .... .. .. .. 34  
Silicon Graphics' new lndigo2 worksta­

tion offers Unix users a system built for 

visua li zing data . 

Windows, Windows  
Everywhere? .... . ... . .. .. . . . . .. 7 2  
Windows NT mi ght be moving into 

Uni x territory, but Unix has superior 

ne tworking and control of powerful 

graphics workstatio ns. 

Unix Database Servers  
Are Not for Evel)'one .. ... .. . 102  
Database consultants warn that Unix 

isn ' t always the best way to go. 

Lab Report ... ..... .. .........15 6  
What's the bes t high-speed 486 PC for 

running Uni x applications? We tes ted 

116 systems to find o ut. 

Networks 

Windows, Windows  
Everywhere? .. .... . . ... ..... ... 7 2  
Microsoft wants some vers io n of Win­

dows 10 be contro ll ing your network. 

But Unix sti ll offers the best opcra1 ing 

system for connectiv ity. 

Serving Mobile Clients ......10 6  
IL 's not quite here yet, bu t unl"e lle rcd 

connectivity is o n the way. 

Make Way for Data .. ...... .. 113  
Middleware- incl uding RPCs and mes­

sage-pass ing sys tems- is a breed of 

cl ient/se rver software that helps move 

data between your computer and your 

network. 

EISes Mine Your Data... .....121  
Executive in format ion systems can help 

you understand the data you just pulled 

off the network, bu t that doesn ' t always 

mean easy access. 

The Multiprocessor  
Solution ..... . . ..... ...........18 5  
Here's an inside look at the teclm ology 

you ought Lo consider before buying 

your next server. 

ClienUServer 

Client/Server Frees Data .. . .. 96  
A g iant re tail o ut le t and the U.S. House  

o f Representati ves have lllrncd to  

client /server computing. Not without  

headaches. But the headaches arc out ­ 

weighed by the mighty benefit s.  

The Many Flavors of SQL .. .. 109  
Here's a loo k at the different implemen­

tat ions of SQL, including ANS I SQL3, 

IBM 's DRDA, Microsoft' s ODBC, and 

Borland ' s IDA PI. 

Make Way for Data ..........113  
Middl eware can help move data th rough 

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

programming team standard APl s that 

can save development time. 

EISes Mine Your Data... .. . .. 121  
Cl ient /se rver architecture, combined 

with executive infonnation sys tems, is 

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

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

and problems, of today's ElSes. 

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

Americans with Disabilities Act 5 9  

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

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

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

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

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

Client/server . . .. . .. . ..... 2 3 , 9 6 ,  
. . . . .... . ...... . I 09 , I 13 , 12 1  

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

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

Databases ....... . . 48 , 96, I 0 2 ,  
. . . . ........... 103 , 109 , 11 3 ,  

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

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

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

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

Executive infonnation systems 1 2 I  

Graphics . ..... . 2 8 , 3 4 , 3 8 , 9 O ,  
. .... . ... 14 1, 146 , 197 , 227  

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

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

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

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

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

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

Networking . . . . 4 6 , 5 4 , 7 2 , 9 6 ,  
. ....... 1 13 , 12 1, 20 1, 220 ,  

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

Operating systems .. . ..... 4 6 , 7 2 ,  
................... . ... . I I 3, 193  

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

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

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

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

Postscript ........ 2 8 , 1 4 1 , 2 2 o  
Power<>pen ......... .. ..... .. . .. 4 6  

Printers ... . ....... 2 8 , 3 8 , I 4 I ,  
. . . .. . .... .. ... ........ 221 , 222  

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

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

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

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

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

Systems ...... 24, 34, 59, 129,  
. . . . . . . . . 156, 185, 201, 220  

Unix ......... . . 3 4 , 4 6 , 5 2 , 7 2 ,  
. . . . 96, 10 2, 10 3, 11 3, 15 6  

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

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

Windows ... . .... . . .. 22, 5 2, 65,  
.. . . 72, 12 1, 133, 136, 14 8,  
. . .. .. .. . 193, 19 7 , 20 1, 228  

Word processing ... . . . . . . . . . . . .4 2  

Workstations ... . .... . .. . .. ... .. 3 4  
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TI TravelMate 4000  
WinDX2/50  

As well it should. 

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

comes a486 DX2 50MHz processor 
for increased speed and performance. 

It's specifically designed around 

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

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

For more information about the 
incredible, lightweight, 

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

Trave/Mate 4000 

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

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

5. 6pounds 6.3pounds 

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

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

.TEXAS 
INSTRUMENTS 
Circle 146 on Inquiry Card. 
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nW1IDennis Allen  

More Personal Pathways  
Our new design 

makes it easier 

for you to find 

the technical 

information you 

expect from BYTE 

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

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

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

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

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

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

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

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

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

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

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

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

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

Borland® C++ gives you the most 

intuitive Integrated Development 

Environment (IDE) for DOS , 

Windows, and OS/2.® Thi s ease of 

use, combined with the fas test C++ 

compilation speed, means you get 

your work done faster. And 

Borland C++ includes time-saving 

C and C++ code generation and 

To set standards you must 
meet standards 

Borland C++ is the onl y popul ar 

compiler that meets the certified 

ANSI C* and AT&T C++ stan­

dards. You can be confident that 

as the language evolves to make 

programming eas ier and more 

powetfol , your Borl and C++ code 

will be ready to take advantage of 

future versions across all platforms. 

What's more, applications built 

!JS 
I

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

90-day, money-back guarantee! 

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

with Borland C++ wi ll deliver faster 

because you' II have the most 

advanced features-like templates 

that make your code smaller, safer, 

and more reusable . 

#1 lor real-world 
application development 

With more than one million copies 

in active use, Borland 's C++ is 

proven, polished, and finely tuned 

to meet the needs of C and C ++ 

programmers. And Borland has the 

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

the new Turbo C++ Visual Edition 

for beginning programmers to pow­

erfu l Borland C++ fo r professionals. 

Borland  
Power made easy 

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

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

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

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

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

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

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

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

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

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



, ..  

that adapts to multiple enviromnents.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

NANAO  
23535 Tela Avenue, Torrance, CA 90505 

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

STARTED BY  
READING PALMS.  

In relentless detail, we studied 

hands of all d imensions. 

We consuJted professors of kine­

siology, engineers, ergonomists 

and computer users. We used digi­

tal fiber optics to analyze the hu­

man hand.We followed it in motion. 

The result is a new Microsoft" 

Mouse that is, well , anatomically cor­

rect. Uncommonly comfortable. 

The palm is perfectly supported. 

Left or right handed, tl1e grip is 

comfortable. Fingertips fall naturally 

into place.A click feels just right. 

This mouse even looks good . 

Intriguingly asymmetrical. Yet it 

somehow reminds you of the gentle 

curves of a human form. 

Did we mention that it also has 

some innovative new software 

features? They allow you to custom­

ize the mouse, so it works the 

way you like to work. 

Try the new Microsoft Mouse. 

Ifyou're not comfortable, we'll 

refund your money. Guaranteed. 

Details are on the box, which 

you can quickly get your hands on 

at a computer srore near you. 

Making it easier 

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



Smarter E-Mail 

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

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

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

Freel Stone 
Or/a11do, FL 

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

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

Bruce J. Benedict 
Lynchburg, VA 

"Application programming interface" is 
correct.-Eds. 

ATaxing Review 

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

Paul Clapham 
Vancouver, British Columbia, Canada 
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Computing in Italy 

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

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

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

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

Daniele Russo 
Catania. Jui/y 

Faster Macs 

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

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

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

Steve Snyder 
Director ofSales and Marketing 

Extreme Systems 

Tukwila, WA 

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

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

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

Windows Bias 

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

ticularly Windows. 
I use Macintosh, DOS, and 

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

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

John Faughnan 
Escanaba, MI 

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

We want to hear from you. Address correspon­
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458, send BIX­
mail clo "editors," or send Internet Mail to let­
ters@bytepb.byte.com. Letters may be edited. 
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WITH BOTH STORAGE AND MEMORY, DATACARD IS THE  
SWISS ARMY KNIFE OF MICRO CHANNEL BOARDS.  

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

Existing 111e11101y -- · ··- don t /Jave 11ear(J' 
DataCard Micro Channel cardscan bedepopulated tbe storage oriJ'Sle111 RAM tbat gmpbical co111puti11g 
Storage and Memory Upgrade. , • . and 1T!fJ/aced with DataCmd requires. DataCard is tbe co111plete solutio11 to 0512 
DataCard is availablewith 85, .. and \fli11do111s ban/wareproblemsall 011one Micro Individual Product Testing. 
127 or209MB ofbootab/e16 Cba 1111el card. Eue1y product is bencb tested 
111illiseco11d access storage plus 1i11 tbe s1ste111jor u1bic/J it /l'as 
four SIMM sockets !bat acco1111110­ Kingston Reliability. More Infonnation. designed. h'Stingwit/J 011gi1111/ 
date up to64MB ofSJ'Stem RAM. DataCard userseryoy tbesame lj·DataCcurl soundslike tbe storage and 111e111or)' equipment 11w111ifr1cturer 
It 's all tbe stomge and 111e11101y reliability customers/Jave come so/u tio11foryou, co11tactyour nearby Kingston diagnostics assun,,; 
neededfor\Vi11dow; or0512 foras toexpect from Ki11gsto11111e11101y dealeror call us at (800) 835-6575 \fie/I be absolute compatibilil)'. 711is 
littleas $545 suggested1r:tail. and processor upgrades. Eve1y bappy toanswer your questions about DataCard or mreco111111it111 e11t to quality 

product is iudividuall)I tested co11trol leads to111a11yyeai> 
priortoshippingand supp011ed byji·ee co 111prebe11sive tecb- o/1'<!/iab/e se1vice.[B00] 
11iail assistance. DataCmrl isbad?l!d bv a uwrm11)';  
theon-board drive is warranted forlll'O yer11>.  

Kinnston
CORPORATION 

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

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

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

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

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

Wserver, yo u not o nl y need great 

pe rform ance at a great pri ce, yo u 

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

sys te m yo u can find. 

Afte r a ll , a sing le se rver nightmare 

ca n turn what loo ked like a goo d 

inves tm ent into a cost ly mistake. 

Al l of wh ic h exp lains why 

LAN Times readers chose our 

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

the third year in a row. 

Because not merely are 

our serve r s leading th e 

industry in pri ce and 

performance, they're 

also th e o nly se rve rs 

with co mpl ete manage­

m ent ca pabiliti es built in. 

Integrated fau lt prevention tools con­

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

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



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

The COMPAQ Insight Manager then takes 

that information and alerts you to Auctua­

tions, so you can avo id downtime. You can 

even program COMPAQ servers to reboot 

automatica ll y, or to contact yo u off­

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

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

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

they offer close to COMPAQ 

performance based on the ir 

own fabr icated benchmarks, 

you'll never hear them claim 

to have a more reli able, eas-

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

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

IBM. Not Dell. Not anybody. 

And in the end, that wi ll save 

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

a free Novell Guid e to NetWare 4.0, 

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

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

Help for Macro Writers 

SPREADSHEETS 

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

packs more punch than the previous 

version and should challenge 

Microsoft Excel 

NICHOLAS JOHN DELONAS 

L otus 1-2-3 release 4 for Win›�
dows ($495) is a major upgrade that, �
based on the prerelease software I �

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

spreadsheet market. Even though many of the improve›� uct that was �
ments are features that should have been there in the quick ly ported �

from DOS. For�first place, Lotus 1-2-3 release 4 for Windows isn’t mere›�
exa mpl e, you�ly a catch-up product. It offers several outstanding ca›
can select whole 

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

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

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

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

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

lection . 
• In-cell editing 

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

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

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

• your old models. 

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

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

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

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



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

Have trouble understanding 

BESSEU 
BES SELK 
BESSELY 
BETA 
BETAI 

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

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

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

Lotus 1-2-3 fo r Windows 

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

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

The Big Picture 
Other new features in 
release 4 include more 

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

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

· ·,. INFINITE �

Actual figures from last year. 

Selected xeraions: 
PROMOTION.Last Year's 

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

Sharing options 

103129193 10:33:10 

n 

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

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

versions.
MQclQ!db9
fNic:hcl.ln Delones 

Aveilable versions: 
SALARY 

Hiring Freeze 
Increased Hiring 
Last Year's 

PROMOTION 
Bi Cam ai 

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

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

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

PRODU CT WATCH 

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

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

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

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

- Dave Andrews and Dom Pancucci 

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

Windows clients  

• Notes Server for Windows 

• Remote administration 

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

• Support for OLE 

• Relational database queries from 
within Notes 

•Support for Mac AppleTalk, OS/2 
AppleTalk, Novell IPX/SPX, TCP/IP, 
X.25 IBM SNA, DECnet  
Pathworks, NetBIOS, and Vines  

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

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

LONDON UPDATE 

Amstrad's Affordable Pen Package 

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

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

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

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

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

HANNOVER, GERMANY  

Apple's Newton Will Debut This Summer  

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

this summer. 

A t the CeBIT computer show, Apple Computer an­ a fa x/data  
nounced that its long-awaited PDA will be available thi s modem. Matsushi­ 
summer. When asked whether this projected de livery  
date would be more realistic than Apple ' s previous esti­ 
mates, Gaston Bas tiaens, general manager of Apple' s 
PIE (Personal Interactive Electronics) Division, said, " I 
bet my wine ce llar on this, and it ' s a great wine ce llar. " 

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

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

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

both built-in and 

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

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

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

-Dick Pountain 

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

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

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

-Patrick Waurzyniak 

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

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

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

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

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

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

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

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

Highlights 
II> ODBC Level 2support 

II> Built-in declarative referential 
and entity integrity 

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

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

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

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

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

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

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

&SOFTWARE . the HP. ScanJet Ile 
seconds, while fiveOF THE YEAR. 
115 seconds or mor

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

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

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

HP ScanJet Ile 

HP ScanJet Ilp 

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

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

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

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

Ff/fl9 HEWLETT 
PACKARD 



News&Views  
PRINTERS 

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

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

POSTSCRIPT LEVEL 2 PERFORMANCE 

DRIVER PS LEVEL 2 APPLE 

Illustrator document 98 119 

Four-page color document 395 657 

10-page dummy article 669 778 . 

Small Photoshop file 63 143 

Large Photoshop file 304 948 

Photoshop file (CMYK) 984 1699 

Notes:  
All times are in seconds based on beta versions 8.0b2c2  
and B.Ob4c1 .  

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

The four-page color document uses several color EPS  
files , several typefaces, and one 24-bit color scanned  
image.  

The dummy article uses several gray-scale images and  
several typefaces.  

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

The large Photoshop file consists of an 11 .3-MB 24-bit  
image.The CMYK file is a 15.1-MB 24-bit color  
Photoshop file printed to a Tek Phaser llSD.  

POSTSCRIPT LEVEL 2: ATWO-PASS PROCESS 

Pass2 

e

0 ° 
l I 

@ 

0

@ g-LJ © 
. 
Postscript 

n:e printer 

II 
@ 

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

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

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

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

@ The printer is queried for available typefaces.  

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

@ QuickDraw page images are converted to PostScript. Peek resources are used to perform code optimiza­ 
tions. ASCII and binary data compression are performed before the page is sent to the printer. 

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

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

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

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

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

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

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

-Tom Thompson 

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

28 BYTE JUNE 1993 



F' -motion 1. 

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

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

Complete video _ ' filil 
1

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

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

so are.·· ·- video 01110 your PC screen. solution.Everything you need to  
Video Blaster lets you get rolling with full-motion multimedia video .. .  
capture, freeze, store, manipulate and export fully- and all at a price you can afford.  
scalable digital video images from as many as For more information and the name of your  
three sources (both PAL and NTSC). nearest dealer, call 1-800-647-9933.  

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

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

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

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

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

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

CR EA T IV E L ABS . INC . 

:o:::l'Il •MSRP $499.95. UMS Video for Windows is not included in your Video Blaster package, a copy can be sent to you at a specialoffer price. Call 1-800-647-9933.  
©Copyright 1992 Creal'ive Labs, Inc. Video Blaster, Sound Blaster, and ASP arc tr<Jd emarks of Crea tive l abs, lnc. All other trndemarks are owned by their respecti ve companies.  
International inquiries: Crea ti ve Technology. Ltd. Singapore, TEL 65-733-0233 FAX 65-773-0353.  

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

everyday tasks a whole lot easier. Just 

upgrade to new Microsoft" Word 6.0. 

UPGRADE TO NEW MICROSOFT WORD  
6.0 FOR MS-DOS FOR S99.  

AND BECOME A  
MASTER OF MANIPULATION.  

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

To start with, you can automatically 

add bullets to highlight key points. Or 

create a table with a single click on the 

new ribbon. Editing is a snap: use 

drag-and-drop editing to move text 

anywhere on the page. Then go back 

to the ribbon for one-step bold, italic, 

or underline formatting. 

You can just as easily insert 

commonly used symbols like ©,™,§, 

and ®. A few simple clicks and its done. 

And with True Type" fonts, the crisp text 

you see on your screen is the same text 

you'll get in your documents - on just 

about any printer. 

Need more impact? Add lines, 

borders, and shading in one quick step. 

When all is said and done, run your 

work through the grammar checker to 

make sure its all buttoned up. 

With Word 6.0, you'll create pol­

ished and professional documents 

every time. 

Right now you can upgrade to 

Microsoft Word 6.0 for MS-Dos· for 

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

Upgrade today. And see 

how Word 6.0 can help you become a 

master manipulator. So make the call. 

To get acopy, see your local reseller.  
For the name of areseller near you,  

or to order by phone, call  
(800) 468-8899 and ask for Dept. JC2.  

Microsoft@ 
Making it easier 

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

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



HANNOVER, GERMANY  

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

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

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

Zenith's prototype of a solar-powered 
notebook. 

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

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

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

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

-Rich Malloy and Peter Wayner 

Nanao's New Power-Saving Monitors  

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

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

-Gene Smarte 

GOING GREEN·: ...  
EASIER SAID THAN DONE 

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

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

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

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

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

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

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

COMll\TIILEI �

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

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

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

MacUser Y, 
unique benefit ›� For a free Timbuktu 

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

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

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

Going to Extremes  
Silicon Graphics stretches 

its low end with the lndigo2 

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

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

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

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

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

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

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

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

the Indigo2's three 
GI064/graphics slots). 

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

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

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

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

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

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

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

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

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

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

-Ben Smith 

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

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

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

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

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

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

And you'll find FrameMaker completely file compatible 

FINALIST 

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

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

graphics performan 
Image'" Series 

• 

Let 's ju st say we deve loped  

Image Video'" tech nology expressly  

for all you high-perfo rmance speed  

demon s. Fact is, we've engineered  

our Image'" Series PCs with a power­

ful combination  

of our second- 

NEC has the generation loca l  
ultimate system 

bus and graphicsfor graphics �
applications: �

accelerator, allow­lightning-quick �
Image Series PCs � ing graphics infor­
with integrated �
SCSI II interface. � mation to tra ve l 
legendary MultiSync �
FG monitors, and � direc tly between 
our pioneering 
CD-ROM readers th e CPU and video 
with MultiSpin'" 
technology. memory, so 

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

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

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

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

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

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

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

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

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

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

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

performan ce is up to 30% faster  

than ordinary systems . We' ve even  

made it easier for you to network  NEC 
Circle 119 on Inquiry Cord . 
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News&Views �
MADE IN THE SHADE 

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

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

PRINTERS 

HP Takes Color Mainstream �

H ewlett-Packard an­
nounced in earl y May in Eu­
rope a new color ink-jet print­
er that the company says will 
help broaden the exploding 
market for color printers in the 
office. The DeskJet I 200C and 
PostScript-enabled I 200C/PS 
are aimed not only at tradi­
tional color users, such as mar­
keting and design profession­
als, but also at general business 
users, who are increasingly de­
manding color output. 

The new Des kJet 1200C 
straddles the lin e between 
black-a nd-white and color 
printers. Printing in black ink 
only , it can churn out docu­
ments at up to 7 pages per min­

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

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

port and supports Adobe' s 
PostScript Level 2. 

North Ameri can pricing is 
yet to be anno unced, but the 
printer will sell in the U.K . for 
£ 1389 (non-Postscript) and 
£ 1939 (Postscript). That trans­
lates to roughly $2040 and 
$2865, respectively, although 
HP said that U.S. prices can be 
expected to be lower than those 
estimates. 

-Andy Reinhardt 

Hewlett-Packard Co., Direct 
Marketing Organization, P.O. 
Box 58059, MS5 I IL- SJ, Santa 
Clara, CA 9505 1, (800) 752­
0900, (208) 323-2551. 

Nonimpact Color Printer Market 

1,500,000_ Numbers in units 

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

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

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

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

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

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

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

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

Look for these signs �
when going for adrive. �

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

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

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

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

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

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

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

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

''The best plat£orm for �
DOS and Windows." �

"I develop software applications for a living 

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

"It's a productivity thing." �
"I use CA Realizer to prototype new 

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

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

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

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

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

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

IBM and OS/2 are registered trademarks and Workplace Shell, C++, CommonView, �
C Set/2 and OS/2 Crash Protection are lrademarks of International Business Machines �
Corporal ion. All other products are lrademarks or registered lrademarks of I heir respective �
companies. © 1993 IBM Corp. �

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

OS/2 apps. 
• OS/2 Crash Protection for superi or reli abilit y. 

• Pre-emptive multitasking for increased productivity. 

•Virtual memory provides up to 512MB per session. 
• Flat memory model eliminates wrestling with segments. 

•Multipl e virtual DOS machines for concurrent app 
testing. 

•Object-oriented Workplace Shell is easy and intuitive. 



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

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

"Adeve1opers' dream." 

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

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

applications. OS/2 lets you create 
the widest range of applications, 
for a variety of platforms, for 
almost any size computer. Here's �'�1�\�.�-�/�.�'�.�~�r� �"�'�.�·�.�~�~�;�;�:�:�:�i�i�'�'� 

OS 2, Version 2.0your Chance t0 develop tru1y IBM Corpora tion 

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

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

Operate at a higher level. 

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

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

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

�~�~�~�a� 
\i:i 1 1 

Ami Pro Burns the OS/2 Flame �

that lets users edit up to nine 
documents simultaneously on 
the same screen. Users have 
the choice of toggling between 
the more traditional , faster, 
character-based text mode and 
the new, but slower, graphical 
mode that mimics the look of a 
Windows product. 

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

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

- fJlii .....�~�1�i�l�i�t�N�a�~� ­. . 
B1t.sk Fonnnttlng 
w • .i Mrt""fSf">'U /,.vc•lu«J • ...,... ,. ... ..i 
�~ �1� �9�"�1�'� hMb<onltl.ldJ' in1 th• •knn.h...., for �~ .. 1 
�~�h�<�.�n�n� �A�n�t �i�l�'�l�"�O�f�o�r�U� �F �O�W�t�f� irl<lcxtrun• . ... �~�r� 
forl u niltl& d10b u ic"A 1>dthcon·lmhdpf 
11 .. �d�.�~� 

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

�n�.�.�.�A�=�>�i�f�'�r�o�l�h�!�o�f�.�.�.�,�.�d�-�r�~�w�i�l�l� �r�  "�u�h�.�e�r�c�"�"�  "� �o�l�l�"�'�<�t�n�:�n�:� �O �r�a�n�i�h�>�o�o�!�~�C� 

1>bt!'Oft:l.S. �T�o�i�q �,�A �.�t�1�i�r�.�o�r�c�r�W�r�.�d "�'�"�"�"�'�'�" �" �~ �l  "�i�1 "�d�o�<�i�u�t�t�-�.�.�l�:�«�t�"�'�o�N�r�r�­
 "�"�.�l�i�J�~�l�o� Ai:>i froMrt>rC6f2..""'FPil'>sinQ l <> fl 0l,io<>q>o« •<l l oo::nlin.l oin<I-.>: 
f..ni<'<l Ot... �'�!�U  "�i�O�N� �~�f�A�.�m�i�P�'�f�~� ••..,,.«nlly1ndo•·tl('p<llmt f., «h.,Jl"lohco.o.I 
plt!fonMIOO . 

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

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

-Ed Perratore 

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

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

Chris Le Tocq, a 
senior analyst at 
lnfoCorp (Santa 
Clara, CA). WP 
6.0' s capability to 
handle font s on­
screen without Win­
dows and directly 
manipulate graphi­

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

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

Al so included in WP 6.0 is 
QuickFinder technology, which 
lets you quickly index files, di­
rectories, or complete hard 
disks for doing fast searches on 
keywords. WordPe1fect intro­
duced the QuickFinder late last 
year in its WP 5.2 for Windows 
update. WP 6.0 for DOS also 
comes with a new help faci lit y 
that's called the WordPerfect 
Coach. 

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

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

-Patrick Waurzyniak 

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

UPDATE 

AUGUST 

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

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

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

-Patrick Waurzyniak 
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IT lHROUGH llVff 
Mail Order 

The latest offerings from 
vendors supplying 

products of all leading 
manufacturers at extremely 

competitive prices. 

232 
ILLUSTRATION; SUSAN KINGSBURY 

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. 

252 

Buyer 1s 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. 

262 











































































































SAVE $200 
DELL PERFORMANCE SERI ES 333s/l 

BUSINESS LEASE: $37/MO. 

Contrary lo many systems you see advertised for 
under $1,000, ours comes complete with a VGA 
color monitor (14:' 640 x 480, .3 1mm) . Plus an 
BOMB hard dri ve . Plus 2MB RAM. Plus one 
diskette drive. Plus MS-DOS, Microsoft~ Windows 
3.1, and a mouse. Plus 3 ISA expansion slots. 
Plus 256KB video RAM. Quite a few pluses, 
wou ldn 't you say? 

CALL AND ORDER TODAY. OFFER EXPIRES 6/30/93. 

There's no mistake about it . For 

a limited time only, you can get 

the fastest Dell 

386SX made for 
under $1,000. 

(That means 

you' ll save up to 

(SORRY COMPAQ.) 

$200.) A nd it comes complete 


with a VGA color monitor. 


What's more, you also ge t 

guaranteed on-s ite service ~ and 

technical support 24 hours a day, 

7 days a week-with guara nteed 

te lephone response in under five 

minutes: A ll of which shouldn't 

surprise yo u since we were the 
winner of the latest Dataquest®t 

Customer Satisfaction Survey, 

helping us to become the world's 

third largest industry-standard PC 

company. 

Speaking of fast, take advantage 

of our quick shipment program. 

That way you can rece ive your 

new system within three days of 

ordering it. 

So call and order today. Offer 

expires 6/30/93 . Which is one 

thing in this ad Compaq will be 

happy to h ear. 

Del.L. 

800--553--6039 


WHEN CALLI NG, PLEASE REFE RENCE #11E97. 

HOURS: 7AM-9PM CT MON -FR I, 


8AM-4PM CT SAT, 10AM-3PM CT SUN. 
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