
I i %'ill ;J I८C§) 

1 1 

176 PRINTERS:.OUR TESTS REVEAL THE BEST 

THE WORLDWIDE COMPUTING AUTHORITY 

SPECIAL REPORT 

Windows, OS/2, 
or NT: How to pick
the best operating
system for you. 

NOVEMBER 1993 

New Tools for Building SQL 

Database Front Ends 

Excel 5.0: First Impressions 

Graphics Technology for 3-D, 

Video, User Interfaces 

II 

• NT or OS/2: Which one's best for Windows applications? PAGE ss 

• OS/2 2९1: A Us9.r's .Perspective PAGf97 

• Compiler Techr.. Q॰Qgy., .PAGE 135 

• Networking_wit.h ..Windows and OS/2 PAGE 117 
I ࡳ

0 440235 0 

$3.50 U.S.A./$4.50 IN CANADA 

A McGraw-Hill Publication/0360·5280 





GET THE 

C O  M P  U T  E R  S 

GATEWAY 2000 
GOES TO EX TREMES! 
You never get middle-of-the-road per­

formance or value from Gateway! We've 
always had a reputation for going to 
extremes to be the best at giving you the 

highest performance and the latest­
technology PCs, at the biggest value. We try 
to think of everything we do in superlatives. 
Just see what this means for you. 

HIGHESTPERFORMANCE,
LOWESTPRICES 
Now you can get the ultimate, pinnacle­

of-performance Pentium system from 
Gateway! Our new PS-60 is based on 

lntel's® Pentitun'" processor, the absolute 
maximum PC perfonner available today, at a 
typical Gateway how-low-can-they-go price 
of under $4,000! And we haven't faltered on 

features to give you this incredible price. 

The PS-60 is loaded, including the new 
ATf'" Ultra XLR 2MB video card on a 

screaming PC! bus, 528MB hard drive, 
I 6MB RAM, 2X CD-ROM drive (300KB/ 
second DTR), I 7-inch color monitor, new 
tower case, added expandability, and all the 
extras that come with every Gateway PC. 
Budget-conscious buyers can get the 

exceptional performance of the Gateway PS­
60 at a great savings with our Best Buy 
system -a remarkable value at $2,995! 
This fully configured PC combines Pentium­
based power and performance for your future 

at an affordable price. Check it out! 
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MOST BANG FOR TH E 
FEWEST BUCKS 
You get equally extreme values on our 

line of feature-and power-packed VESA 

local bus 486 systems with their large­
capacity hard drives and outstanding video 
perfonnance, now standard in our new, 
smaller but more expandable case. The 
Baby AT case measures 16.9-inches wide, 
6.6-inches high and 16.8-inches deep, with 
four external and three internal expansion 

bays. Two VESA slots give you 
upgradeability to tomorrow's totally cool 
graphics and disk controller technology, 
and five !SA slots are compatible with 16­

bit technologies. All DX2 VESA systems 
come with a CD-ROM drive, giving you 
access to new applications, databases and 
entertainment programs. 

A T T H E 

p R c E 

BIGGEST VALU E ON OU R 
SMALLEST DESKTOPS 

s 

We've elevated value to enonnous 
levels on our new mini desktop systems, 
but we're still giving you pint-sized prices. 

Our new integrated local bus video 
provides up to twice the video performance 
found in our previous mini desktop 
systems. With up to 1MB video DRAM, 
you get 1024 x 768 resolution and an array 
of colors. All this on our 14-inch 
CrystalScan non-interlaced, .28mm dot 
pitch color monitor. You won't have any 
growing pains with Gateway's new 
integrated mini desktop cases, either. 
They're small, but more flexible and 

expandable than ever. They come with two 
3.5-inch drive bays, and two 5.25-inch drive 
bays so you can add a tape backup, CD­

ROM drive or another floppy drive. Of 
course, all Gateway mini desktop PCs are 

upgradeable to Pentium technology. 

STRONGEST SE RVICE 
FOR YOUR WEAKEST 
MOM ENTS 
We're committed to bending over 

backward to please our customers. Gateway 
employees understand that there may be a 
time when your computer makes you feel a 
little weak in the knees. Never fear -our 
Midwestern people know the importance of 
a friendly voice and a helpful attitude on the 
other end of the phone. And they know you 
want the best in service. That's what you'll 

get with our support departments. 

HOTTEST SOFTWA RE,
COOLESTP E  R IPH ERALS 
Multimedia Upgrade Kit 

Everything you need to add multimedia 
to your PC is included in our specially 

priced multimedia upgrade kit. You get: 
Sound Blaster"'16 Sound Card with 

Advanced Signal Processing-Simply the 
best sound card available! This 16-bit PC 
audio card offers CO-quality sound. 
Yamaha® FM music synthesizer, 
MPU-40 1 MIDI interface, 
joystick connector, built-in 
CD-ROM interface, and \ 
more. You also get Q.;
two Labtec® 
speakers that 
attach to your PC monitor. 
Double-Speed CD-ROM Drive-Kit 

comes with a high-perfonnance double­
speed CD-ROM drive. You also get our free 
system CD with Microsoft Multimedia 
Pack"'and more! 
Kit Price: $395 (with 

system purchase) 

Altec Lansing Speakers ACS-300 with 

Subwoofer-Get superior stereo sound 
with these top-rated speakers. $219 (with 

system purchase) 
Check out the extensive list of 

application software included with many of 
our systems. If the system you want comes 
with MS Works for Windows, you can 
upgrade to a choice of application software 
for only $100. 

Call and ask about our full line of 

peripherals- and our new Gateway 
DuoLine MasterCard®Card. 

For an application, call 800­
846-1781. 

G ET A GAT EWAY AND . . .

GET 
At Gateway, we strive to be extremists 

when it comes to bringing you the highest­
perfonnance PCs, with the most features, at 
the lowest prices, with the strongest after­
the-sale support, for the greatest value in the 
PC industry. Get a Gateway and ... get
extreme! Cali your Gateway 2000 sales 

representative today! 
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GATEWAY 2000'S COOLEST PCs 
4SX-33 

I lnteJ!' 25MHz 486SX Processor 
I 4MB RAM 
I 3.5" Diskette Drive 
I 212MB 13msiDE Hard Drive 
I Intel Pentium'IM Technology Ready 
I Local Bus Graphics Accelerator 
w/ 512KB DRAM 

I 14" Color Crystal Scan® I 024NI 
I New Mini Desktop Case 
I 5 16-Bit !SA Slots 
I I 0 !-Key Keyboard 
I Microsoft® Mouse 
I MS-DOS�Windows"' & Tools
I MS Works for WindowsTM 2.0 
I EPA Energy Star Compliant 

$1295 4SX-25 $1275 
4SX-33V 

I Intei33MHz 486SX Processor 
I 4MB RAM 
I 5.25" & 3.5" Combo Drive 
I 212MB 13ms IDE Hard Drive 
I Local Bus IDE Interface 
I Intel Pentium Technology Ready 

I VLB Graphics Accelerator 
w/IMB DRAM 

I 14" Color CrystalS can I 024Nl 
I New Baby AT Case 
I 5 !SA & 2 VESAIISA Slots 
I 124-Key AnyKey Keyboard 
I Microsoft Mouse 
I MS-DOS, Windows & Tools
I Choice of Application Software 
I EPA Energy Star Compliant 

$1495 
4DX2-66V 

I Intel 66MHz 486DX2 Processor 
I 16MB RAM, 256KB Cache 
I 3.5" Diskette Drive & 2X CD-ROM 
I 424MB 13ms IDE Hard Drive 
I Local Bus IDE Interface 
I Intel Pentium Technology Ready 
I VLB AT! Ultra XLR 2MB Graphics 
I 15" Color Crysta!Scan 1572FS 

I New Baby AT Case 
I 5 !SA & 2 VESA/ISA Slots 
I 124-Key Any Key Keyboard 
I Microsoft Mouse 
I MS-DOS, Windows & Tools
I Choice of Application Software 
I EPA Energy Star Compliant 

$2995 

4DX-33 
I lntel 33MHz 486DX Processor 
I 4MB RAM 
I 3.5" Diskette Drive 
I 212MB 13ms IDE Hard Drive 
I Intel Pentium Technology Ready 
I Local Bus Graphics Accelerator 
w/ 512KB DRAM 

I 14" Color Crystal Scan I 024NI
I New Mini Desktop Case 
I 5 16-Bit !SA Slots 
I 101-Key Keyboard 
I Microsoft Mouse 
I MS-DOS, Windows & Tools
I MS Works for Windows 2.0 
I EPA Energy Star Compliant 

$1495 
4DX-33V 

I Intel 33MHz 486DX Processor 
I 8MB RAM, 128KB Cache 
I 5.25" & 3.5" Combo Drive 
I 424MB 13ms IDE Hard Drive 
I Local Bus IDE Interface 
I Intel Pentium Technology Ready 
I VLB Graphics Accelerator 
w/IMB DRAM 

I 14" Color CrystalScan 1024NI 
I New Baby AT Case 
I 5 !SA & 2 VESA/ISA Slots 
I 124-Key Any Key Keyboard 
I Microsoft Mouse 
I MS-DOS, Windows & Tools
I Choice of Application Software 
I EPA Energy Star Compliant 

$1995 
PS-60 Best Buy 

I Intei60MHz Pentium'" Processor
I 8MB RAM, 256KB Cache 
I 3.5" Diskette Drive & 2X CD-ROM 
I 424MB !3ms IDE Hard Drive 
I PC! AT! Ultra XLR 2MB Graphics 
I 14" Color CrystalScan 1572FS 
I New 300W Tower Case 
I 4 !SA, 2 PC! & I PCIIISA Slots 
I 124-Key Any Key Keyboard 
I Microsoft Mouse 
I MS-DOS, Windows & Tools
I MS Works'for Windows 2.0 

$2995 

4DX2-50 
I Intei50MHz 486DX2 Processor 
I 4MB RAM, 128KB Cache 
I 3.5" Diskette Drive 
I 424MB !3ms IDE Hard Drive 
I Intel Pentium Technology Ready 
I Local Bus Graphics Accelerator 
w/ lMB DRAM 

I 14" Color CrystalScan I 024NI 
I New Mini Desktop Case 
I 5 16-Bit !SA Slots 
I 124-Key AnyKey®Keyboard 
I Microsoft Mouse 
I MS-DOS, Windows & Tools
I Choice of Application Software 
I EPA Energy Star Compliant 

$1795 
4DX2-50V 

I Intei50MHz 486DX2 Processor 
I 8MB RAM, 128KB Cache 
I 3.5" Diskette Drive & CD-ROM
I 424MB 13ms IDE Hard Drive 
I Local Bus IDE Interface 
I Intel Pentium Technology Ready 
I VLB A TI'" Ultra XLR 2MB Graphics 
I 15" Color.CrystalScan 1572FS 
I New BaBy AT Case 
I 5 !SA & 2 VESAIISA Slots 
I 124-Key AnyKey Keyboard 
I Microsoft Mouse 
I MS-DOS, Windows & Tools
I Choice of Application Software 
I EPA Energy Star Compliant 

$2295 

PS-60 
I Intel 60MHz Pentium'" Processor
I 16MB RAM, 256KB Cache 
I 3.5" Diskette Drive & 2X CD-ROM 
I 528MB 12ms IDE Hard Drive 
I PC! AT! Ultra XLR 2MB Graphics 
I 17'' Color Crysta!Scan 1776FS 

I New 300W Tower Case 
I 4 !SA, 2 PC! & I PCI!ISA Slots 

I 124-Key AnyKey Keyboard 
I Microsoft Mouse 
I MS-DOS, Windows & Tools
I Choice of Application Software 

$3995 
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4DX2-66 
I Intel 66MHz 486DX2 Processor 
I 4MB RAM, 128KB Cache 
I 3.5" Diskette Drive 
I 424MB !3ms IDE Hard Drive 
I Intel Pentium Technology Ready 
I Local Bus Graphics Accelerator 
w/ IMB DRAM 

I 14" Color Crysta!Scan 1024NI 
I New Mini Desktop Case 
I 5 16-Bit !SA Slots 
I 124-Key Any Key Keyboard 
I Microsoft Mouse 
I MS-DOS, Windows & Tools
I Choice of Application Software · 
I EPA Energy Star Compliant 

$1995 
66MHz Best Buy 

I Intei66MHz 486DX2 Processor 
I 8MB RAM, 128KB Cache 
I 3.5" Diskette Drive & CD-ROM
I 424MB 13ms IDE Hard Drive 
I Local Bus IDE Interface 
I Intel Pentium Technology Ready 
I VLB Graphics Accelerator 
w/IMB DRAM 

I 15" Color Crysta!Scan 1572FS 
I New Baby AT Case 
I 5 !SA & 2 VESAIISA Slots 
I 124-Key AnyKey Keyboard 
I Microsoft Mouse 
I MS-DOS, Windows & Tools
I Choice of Application Software 
I EPA Energy Star Compliant 

$2495 
Software Choices 

If a system comes with ''choice of 
application software," choose one of 
the following packages: 
I Microsoft Excel for Windows"' 
I Microsoft Word for Windows"' 
I Microsoft Word and Bookshelf'92� 
CD-ROM Edition 

I Microsoft PowerPoint for Windows'" 
I Microsoft Project for Windows"' 
I The MS Entrepreneur Pack(Works, 
Publisher, Money, and games) 

I Borland Paradox® and Quattro®Pro 
for Windows 

Due to the volatility of the DRAM market, all 
prices ore subject to change. 

Pnnted on recycled 
paper with soy mks 
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THERE ARE TIMES WHEN YOU'RE SURE THE WHOLE 

ENTERPRISE WILL NEVER GET RIGHTSIZED. HELP IS HERE. 

IT'S SOLARIS. 
IT'S FROM SuNSOFT AND NOW AVAILABLE FOR x86 

AS WELL AS SPARC ®-THE MOST POPULAR 

CISC AND RISC ARCHITECTURES. WITH THE SOLARIS® 

SOFTWARE OPERATING ENVIRONMENT YOU'Ll CONNECT YOUR 

ENTIRE ENTERPRISE - HARDWARE AND SOFTWARE­

AND RUN IT LIKE ONE WELL-OILED MACHINE. 

50LARIS IS THE RIGHT 32-BJT SOLUTION FOR A WORLD 

WHERE MANAGEMENT EXPECTS YOU TO DO MORE WITH LESS, 
TO MAXIMIZE THE RESOURCES AT YOUR DISPOSAL, TO PROTECT 

YOUR EXISTING HARDWARE AND SOFTWARE INVESTMENTS, 

AND PROVIDE EVEN MORE POWER, PRODUCTIVITY AND FASTER 

TIME TO MARKET. SOLARJS GIVES YOU VIRTUALLY UNLIMITED 

ACCESS TO ALL SYSTEMS ON YOUR LANs AND WANᤩ 
WHAT'S MORE, IT'S SCALABLE FROM PCs TO MAINFRAMES. 

SOLARIS HARNESSES AND CIVILIZES THE POWER OF UNIX༦ 
THE PROVEN STABLE ENVIRONMENT AND LEADING 32-BIT 

DISTRIBUTED COMPUTING SOLUTION. UNIX IS RENOWNED 
FOR HIGH PERFORMANCE MULTITASKING, MULTITHREADING, 

AND MULTIUSER CAPABILITIES. AND SOLARJS RUNS MORE 32-BIT 

APPLICATIONS THAN ANY OTHER OPERATING ENVIRONMENT­

OVER 7,500 INCLUDING LEADERS LIKE COMPUTER 

AssociATEs, ORACLE AND Lorus. SOLARIS RUNS WINDows 

AND DOS, TOO. You'LL ALSO DISCOVER AN EXCELLENT 

SOFTWARE DEVELOPER ENVIRONMENT AND A SEAMLESS 

TRANSITJON TO DISTRIBUTED OBJECT COMPUTING. 

IF ALL THIS SOUNDS LIKE THE SOLUTION YOU'RE LOOKING 

FOR, DON'T WASTE ANOTHER SECOND. 

CALL 1-800-227-9227. 

 SunS oftࡲࡱ
T H E N E T W 0 R K I S T H E C 0 M PUT E R '" 

Cll'J'JJ Sun Microsysrems. Inc. Sun Microsystems, SunSoft, the SunSoft logo, the SunSoit raglin<.', and Solaris Jrc ll,ltlcmarks or t<'gistrrt·l 
uadcrTwks of Sun Microsysrcms. Inc. SPARC is ,, rcgist('fcd trademark of SPARC lnlcrnaliOll.ll, Inc. UNIX is a r<>gistcrcd trJd..>mark of 

UNIX S}'Slcm tJboratories, Inc. ,\II othN reghtcrOO trademarks arc the propc>rty of thl'ir r¶ti;·e comp.mies. 
'Third·p.lr'lysoftwaremaybercquire<l. 

Circle 154 on Inquiry Card. 
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News&Views 
SPREADSHEETS 

Excel 5.0 Gets Smart ............... 23 
Excel 5.0 offers much in the way of new 
features. Even more intriguing is the 
tighter integration with members of 
Microsoft's Office package, such as 
Word 6.0 for Windows. 

COMMUNICATIONS 

E-Mail Unplugged 
by Wireless WANs .................. 28 
E-mail will be an important 
application for wide-area, wireless 
communications. 

CELLULAR DIGITAL 

Cirrus Subsidiary leads 
CDPD Push .......................... 28 
Analog cellular phone services will soon 
carry digital data, too. 

DATA STORAGE 

Sony's Mini Disc for Data: 
Future Floppy? ......................32 
Sony's new medium for storage. 

MULTIPROCESSING 

First PowerPC Systems 
Hit the Street. ....................... 34 
The first IBM PowerPC systems should 
be available soon. 

HIGH-SPEED MODEMS 

At Your Own Risk: Faster Modems 
Now, Standards later .......... ....38 
Modem manufacturers that can't wait 
another year for a new standard are 
shipping nonstandard product. 

MULTIMEDIA 

Intel's VDI Speeds Up Video, 
Miffs Microsoft ..................... 42 
Microsoft and Intel are at odds on how 
to improve the video playback in Video 
for Windows. 

PREPRESS PRINTING 

Report from Birmingham .......... 46 
GRAPHICAL INTERFACES 

Report from Orlando ................ 48 
NEW PRODUCTS 

What's New .................. ...... 342 
X Window System and dual-Pentium 
systems; a digital, on-line video produc­
tion system for the Mac; a cellular link 
for modems and faxes; project schedul­
ing in Windows; and more. 
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Special Report 
WINDOWS 

VS. OS/2 

Is There a Better 
Windows 3.1 Than 

85 

disadvantages. One excels 
at running standard 

Windows applica­
tions. 

97 
Partners Seek to Unite Phone and PC 107 
IBM Has High Hopes for MuHimedia on OS/2 110 
Pen for OS/2 l12 
IBM Makes MP Promises for OS/2 114 
OS/2 and Windows Networks 117 
IBM's AssauH on Distributed Objects 125 
Developers Cautiously Optimistic About MuHiplatform OpenDoc 130 
IBM Ships DCE SDK for OS/2 and Windows l3l 
Compilers: Essential Partners 
Windows NT Supports Posix, but Does H Matter? 
Will OpenGL Be 3-D Sta ndard for Windows NT? 
OS/2 Gets Device Support 
Top Software for Windows·and OS/2 

Features 
COM.MUNICATIONS 

Get Your Kicks with Switched 56 

135 
142 
144 
146 
151 

57 
BY DANIEL M. JOFFE Faster than a speeding modem, Switched 56 
service may be the answer to your communications needs. 

FORMS PROCESSING 

In Good Electronic Form 67 
BY BEN SMITH AND HOWARD EGLOWSTEIN Two companies prove 
how valuable electronic forms can be. 

State of the Art 
ADVANCED GRAPHICS 

The Power of Graphics 206 
BY JOHN BRYAN AND BOB RYAN Advanced graphics 
technologies are empowering new classes of applications. 

C-Cube Marries Video and RISC-210 

Reviews 

PAGE249 

PAGE257 

Three Ways to 3-D 215 
Creating 3-D graphics images in 
real time requires sophisticated and 
well-balanced computer-graphics 
pipelines. 

HP Takes a Dual Approach 
BY NORTON EWART AND 

LARRY THAYER 

Sun Breaks the Bottl enecks 
BY BILL FLEMING 

Damn the Torpedoes! 
BY DOUGLAS VOORHIES 

216 

218 

224 
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DATABASE PROGRAMMING 

Building SQL Front Ends 240 
BY RICK GREHAN 

SQL databases enable sharing of critical 
information throughout the corporation, but creating 
client applications can be a tough row to hoe. 
BYTE examines client construction tools from 
Borland, Gupta, Knowledge Ware, and PowerSoft 
that provide technology that can ease 
the process. 

PORTABLE COMPUTING 

Windows Under 4 Pounds 249 
BY DAVE ROWELL 

Two 486-class subnotebooks for Windows: 
Epson's ActionNote 4000 and IDM's 
ThinkPad 500. 

GRAPHICS 

Point-and-Click Presentations 257 
BY MARK CLARKSON 

Two presentation programs for Windows square 
off. While Harvard Graphics solidifies its position 
as a market leader, newcomer WordPerfect 
Presentations exhibits some serious flaws. 

SCANNERS/CONTACT MANAGERS 

The Business-Card Shuffle 267 
BY HOWARD EGLOWSTETN 

Microtek's Scan-in-Dex will appeal to any 
professional who makes numerous business 
contacts. The scanner reads business cards and 
drops the data into a searchable Windows 
database. 

Hands On 


Inside Windows 
Accelerators 229 
BY PETER WA YNER 

Speeding up the operations of your 
graphical interface is the job of 
some very specialized technology. 

COVER IMAGE: DANIEL PELAVIN ® 1993 

NETWORKS 

NLMerlin and AlertView 
BY MIKE HURWICZ AND DAN CARROLL 

Two packages for managing PC networks have 
similar capabilities but drastically different 
orientations. Alert View takes action on workstation 
events, while NLMerlin automates procedures with 
a focus on Net Ware servers. Hurwicz and Carroll 
question the long-term viability of each. 

PRINTERS 

Lab Report: 276 
176 Printers Face Off 
We stress-tested 176 printers to choose the best 
ones for eight important business applications. 

The Best Printers for General Business-278 

Enhanced Drivers-278 

How We Tested-280 

Dye Sublimation: Color for Tomorrow?-284 

The Best Printers for 

High-Quality 

Color-285 


General-Purpose 

Color-289 


Workgroups-290 

Draft Quality-293 

Large Format-295 

CAD and DTP-299 

Portable-301 

600 vs. 300: Trading Speed for Quality-290· 

Honorable Mentions-302 

Dubious Achievements-302 

ELECTRONIC DOCUMENTS 

Under the Hood: 
Digital Signatures ............309 

BY BRUCE SCHNEIER Digital sig­
natures will enable electronic docu­
ments to serve as legal instruments. 

PROGRAMMING 

Beyond DOS: 
OS/2 Extended Attributes .... 313 
BY MARK J. MINAS! How to fix 
problems with OS/2 extended 
attributes. 

PROGRAMMING 

Some Assembly Required: 
NT's Structured Exception 
Handling.......................317 

BY STEVE NIEZGODA, LLOYD 

HOLT, AND DEREK WOJCIECH 

The reality of structured exception 
handling in Windows NT may not 
live up to its promise. 

Opinions 
Poumelle: 
Fenasoft and Furniture ......325 
BY JERRY POURNELLE Jerry 
travels to Brazil to attend Fenasoft, 
a world-class computer exposition. 

Books & CD-ROMs: 
Big Blue Tales .................49 

BY ANDY REINHARDT, 

JON UDELL, FRANK HAYES, AND 

RAYMOND GA COTE Inside the 
walls ofiBM, technological 
change, constructing your own 
robots, and more. 

Commentary: 
Electronic Books .............404 

BY HUGH KENNER Our eminent 
critic doesn't share the excitement 
of books on CD-ROM. 

Editorial ........................14 

BY DENNIS ALLEN 

Letters..........................18 

Comments on OCR, Windows 
development, Pournelle, and 
PowerPC. 
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DOS/WINDOWS 

Excel 5.0 Gets Smart . . . . . . . . . 2 3 
Microsoft adds 3-D spreadsheets, 

lntelliSense, OLE 2, and Visual Basic, 

Applications to its Windows spreadsheet. 

Intel's VDI Speeds Up Video . . 42 
A new device interface could improve 

the performance of Video for Windows. 

Is There a Better Windows 3.1 
Than Windows 3.1? ... . . . . . . . . 8 5  
Tests of Windows, OS/2, and NT reveal 

which of these operating systems is best 

for running Windows 3.1 applications. 

Inside Windows 
Accelerators ... . . . . . . . . . . . . . . 2 2 9 
Your system's CPU can use some help 

running that graphical interface. Here's 

how GUI accelerators rev up Windows, 

plus a look at their design differences. 

Building SQL Front Ends . . .. 240 
A review of new tools from Borland, 

Gupta, Knowledge Ware, and PowerSoft 

for the daunting job of building Win­

dows database clients. 

Windows Under 4 Pounds . . . 2 4 9 
New 486-class notebooks from Epson 

and fBM are good Windows performers, 

but the new ThinkPad's hard disk and 

video subsystem are exceptional. 

Point-and-Click 
Presentations . . . . . . . . . . . . . . . . 2 57 
Harvard Graphics versus WordPerfect 

Presentations. 

The Business-Card 
Shuffle . . . . ... . . . . .. . . . . . . . . . . . 2 6 7 
Tired of thumbing through stacks of 

business cards? Microtek's scanner will 

file them in a Windows database. 

OS/2 

Is There a Better Windows 3.1 
Than Windows 3.1? . . . . . . . . . . . 8 5 
Running Windows applications is not 

OS/2's main mission. But how does it 

do compared to Windows 3.1 and NT? 

OS/2 2.1: A User's 
Perspective . . . . . . . . . . .... . . . . . . 9 7 
One man's view of life with IBM's op­

erating environment, plus some tips for 

tweaking. 

IBM Has High Hopes for 
Multimedia on OS/2 . . . . . . . . . . 11 0 
With Multimedia Extensions, OS/2 has 

some distinct advantages for users of 

video. 
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IBM Makes MP Promises 
for OS/2 . . . . . .. . . . . . . . . . .. . .... 114 
People who need symmetrical multipro­

cessing should check out OS/2 SMP. 

OS/2 and Windows 
Networks. ....... . . . . . . . . . . . . . . 117 
A look at two choices for OS/2 users: 

IBM's LAN Server and Microsoft's 

LAN Manager. 

IBM Ships DCE SDK for OS/2 
and Windows . . ....... . . . . . . . . 131 
A new toolkit facilitates building dis­

tributed applications for OS/2, AIX, and 

non-IBM Unix systems. 

OS/2 Gets Device Support . . . 14 6 
One of the biggest improvements with 

OS/2 2.1 is the increased support for ex­

pansion hardware. 

OS/2 Extended Attributes . . . 313 
What they are, why they break, and how 

to fix them. 

Pournelle: Fenasoft and 
Furniture . . . . . . . . . . . . . . . ..... . 325 
Jerry continues working with OS/2. 

UNIX 

First PowerPC Systems Hit the 
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OUR REVOLUTIONARY new COMPUTER 
is clearly FAMILY COMPATIBLE . 
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-Selby Bateman CD-ROM Today 

"The Sensation is an excellent machine 
that does a lot and does all of it well." 
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"Tandy s Sensation is a 
state-of-the-art home com­
puter that works well and .
offers a lot for the money. " 

� �P�¦�Â�p�w�Ò� � � A�R�E�6�H�O�:�1�A�Y
Hardware Review, 
United Feature Syndicate 
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Circle 125 on Inquiry Card. 















































































































































































































































































































































































































































































































































































































































































































































































































































































DESIGNED 

'7J19 11..,. 

valid 

. INTRODUCING 
DELL OPTIPLEX. 
PCs 
. FOR BUSINESS · 

CRITICAL 
. APPLICATIONS. 

FEATURES COMMON TO 
ALL OPTIPLEX SYSTEMS 
• i486'M PROCESSOR UPGRADEABLE 

TO PENTIUM'M OVERDRIVE'M 

• UNIQUE OPTIFRAME'M CHASSIS -EASY 

SERVICE AND MAINTENANCE 

• UPGRADEABLE OPTIFRAME L CHASSIS 
HAS 3 16-BIT ISA SLOTS AND 3 STORAGE 

BAYS (EASILY FIELD UPGRADEABLE TO THE 

OPTIFRAME MX CHASSIS) 

• MIDSIZE OPTirRAME MX CHASSIS HAS 5 

16-BIT ISA SLOTS AND 5 STORAGE BAYS 

• ACCELERATED LOCAL BUS VIDEO WITH 

DELL OPTIMIZED WINDOWS DRIVERS 

•. 51 2KB VIDEO RAM EXPANDABLE TO 1MB 

• OPTIONAL VESA® LOCAL BUS SLOT(S) 

• OPTIONAL 12 8KB CACHE 

• 4MB RAM EXPANDABLE TO 64MB 

• BURST MODE MEMORY TRANSFER 

• BLOCK MODE IDE DISK TRANSFER 

• FlASH RAM BIOS 

• EMBEDDED DIAGNOSTICS 

• ONE DISKETIE DRIVE j3.5" OR 5.25") 

• QUIETKEY'M 1 01 KEYBOARD 

• MS-DOS® 6 0/MICROSOFT® 

W INDOWSTM 3.1/MOUSE 

• GUARANTEED' NEXT-8USINESS-DA Y 

ON-SITE SERVICE·' 

• GUARANTEED' 5-MIN. RESPONSE TIME 

SUPPORT -24 HOURS/DAY 

ALSO AVAILABLE: DELL 466/ME 

$3 649 I BUSINESS LEASE II $131/MO. 
(NOT PICTURED ABOVE) 

• i486 DX2 66MHz 

• 4 EISA AND 2 ISA EXPANSION 
SLOTS AVAilABLE 

DELL® OPTIPLEX'M 425s/L

$1 499 I BUSINESS LEASE' II $55/MO. 
• i486 SX 25MHz 

• OPTIFRAME L CHASSIS 

• 120MB IDE HARD DRIVE 

• SVGA 10241 MONITOR 
(1 4': 1024 x 768, .28mm) 

DELL OPTIPLEX 433s/L 

$1 799 I BUSINESS LEASE I1 $67/MO. 
• i486 SX 33MHz 

• OPTIFRAME L CHASSIS 

• 170MB IDE HARD DRIVE 

• ULTRASCAN'" 14C MONITOR 
(1 4': 1024 x 768, .28mm, Nl) 

DELL OPTIPLEX 433/L 

$1 999 I BUSINESS LEASE I1 $74/MO. 
• i486 DX 33MHz 

• OPTIFRAME L CHASSIS 

• 170MB IDE HARD DRIVE 

• ULTRASCAN 14C MONITOR 
(1 4': 1024 x 768, .28mm, Nl) 

• 5 STORAGE BAYS 

• BURST MODE MEMORY"'' RANSFER 

• BLOCK MODE IDE TRANSFE-R 

• FlASH RAM BIOS 

• 8MB RAM EXPANDABLE TO 64MB 

• 450MB IDE HARD DRIVE 

• 1MB VIDEO RAM 

DELL OPTIPLEX 433/L 

$2 249 I BUSINESS LEASE I1 $8 3/MO. 
• i486 DX 33MHz 

• OPTIFRAME L CHASSIS 

• 230MB IDE HARD DRIVE 

• 1MB VIDEO RAM 

• ULTRASCAN 15FS MONITOR 
(15': 1024 x 768, .28mm, Nl) 

DELL OPTIPLEX 450/L 

$2 449 I BUSINESS LEASE II $91 /MO. 
• i486 DX2 50MHz 

• OPTIFRAME L CHASSIS 

• 230MB IDE HARD DRIVE 

• 1MB VIDEO RAM 

• ULTRASCAN .15FS MONITOR 
11 5': 1024 x 768, .28mm, Nl) 

DELL OPTIPLEX 466/L 

$2 999 I BUSINESS LEASE I1 $1 1 1/MO. 
• i486 DX2 66MHz 

• OPTIFRAME L CHASSIS 

• UPGRADED TO 8MB RAM 

• 340MB IDE HARD DRIVE 

• 1MB VIDEO RAM 

• ULTRASCAN 15FS MONITOR 
(1 5': 1024 x 768, .28mm, Nl) 

• ACCELERATED LOCAL BUS VIDEO 
WITH DELL OPTIMIZED WINDOWS 
DRIVERS 

• ULTRASCAN 15FS MONITOR 
(15': 1024 x 768, .28mm, Nl) 

• ONE DISKETIE DRIVE (3.5" OR 5.25" ) 

• QUIETKEY 101 KEYBOARD 

DELL OPTIPLEX 433/MX 

$2 I BUSINESS LEASE I$10 2/MO. 
• i486 DX 33MHz 

• OPTIFRAME MX CHASSIS 

• UPGRADED TO 8MB RAM 

• 340MB IDE HARD DRIVE 

• 1MB VIDEO RAM 

• ULTRASCAN 15FS MONITOR 
(15': 1024 x 768, .28mm, Nl) 

DELL OPTIPLEX 466/MX 

$3 249 I BUSINESS LEASE I1 $1 20/MO. 
• i486 DX2 66MHz 

• OPTIFRAME MX CHASSIS 

• UPGRADED TO 8MB RAM 

• 450MB IDE HARD DRIVE 

• 1MB VIDEO RAM 

• ULTRASCAN 15FS MONITOR 
115': 1024 x 768, .28mm, Nl) 

• MS-DOS 6.0/MICROSOFT 
WINDOWS 3.1 /MOUSE 

• EMBEDDED DIAGNOSTICS 

• GUARANTEED NEXT-BUSINESS-DAY 
ON-SITii SERVICE 

• GUARANTEED 5-MINUTE RESPONSE 
TIME SUPPORT -24 HOURS/DAY 

TO ORDER, CALL 

800--23 2--5 6 1 8  
"Guaruntces available in USA only for rcgistcJ·cd owners of DeLl Pc1fonnancc Scl"ic.n o")'Stem.n fnm:ha.<>cd uftcr 7/l/92. Fur a cmnjJlclc coj1y, jJlcw;c 

call our TechFa,:c5·'1 line at 1-800-950-1329 or \vrite Dell USA L.P., 9505 Arbore tum Bfvd ., Austin TX 78759-7299. Attention Gwmmtccs. 

*Prices in the U.S. only. Some [rroducts and /JromotiollS nor available in Cwuulll or Mexico. 0l..ea.sinJ.! ctmmgeJ by Leasing Group, /nc. Fnr business tL¼e 

only. Prices based on 36-momh, opnH!nd Ierne , /0% Jmrc/1{15c oprion . ½on¾site service ;n-ovided lry Bam:Tec Service CorJx.rrariun. On-site scn1ice 11W)' not he 

available in certain remote locations. MS-OO.S mul Micmsofr are regish.>red tnulemarb anJ \Vindmv.¿ is a tnulemark of Microsoft CorJJou uiun. The hue/ Inside 

logo is .a registered trademark and i486, Pentium and Overdrive are rrademarks of Intel CorJmrmion. VESA is a regi.Hered trademm/.: of Video Eleclnmic.'i 
Standards Association . Dell disclaims proJ)rierary interest in the marks and twmes ofothers. ©1993 Dell ComJmter Corpm-mion. All right.À re.'iervcd . 

HOURS, MON-FRI 7AM-9PM CT SAT IOAM-6PM CT SUN 12PM-5PM CT 

IN CANADA: CALL B00-668-3021. IN MEXICO CITY; 228-7BII. #11El3 
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