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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
performance, 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 ISA 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.

COOLEST

We've elevated value to enormous
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 IMB 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.

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.

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 CD-quality sound.
Yamaha® FM music synthesizer,
MPU-401 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-performance double-
speed CD-ROM drive. You also get our free
system CD with Microsoft Multimedia
Pack"“and more!

Kit Price: $395 (with
system purchase)

G

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.

At Gateway, we strive to be extremists
when it comes to bringing you the highest-
performance PCs, with the most features, at
the lowest prices, with the strongest after-
the-sale support, for the greatest value in the
PC industry. Geta Gateway and ... get
extreme! Call your Gateway 2000 sales
representative today!
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GATEWAY 2000'S COOLEST PCs

W Inte®25MHz 486SX Processor

& 4MB RAM

B 3.5" Diskette Drive

W 212MB 13ms IDE Hard Drive

# Intel Pentium™ Technology Ready

B Local Bus Graphics Accelerator
w/ S12KB DRAM

B 14" Color CrystalScan® 1024NI

B New Mini Desktop Case

W 5 16-Bit ISA Slots

¥ 101-Key Keyboard

B Microsoft® Mouse

B MS-DOS®Windows™ & Tools

& MS Works for Windows™ 2.0

¥ EPA Energy Star Compliant

$1295 4sx-25$1275

45X-33V

B Intel 33MHz 486SX Processor

¥ 4MB RAM

W 5.25" & 3.5" Combo Drive

& 212MB 13ms IDE Hard Drive

% Local Bus IDE Interface

¥ Intel Pentium Technology Ready

¥ VLB Graphics Accelerator
w/IMB DRAM

B 14" Color CrystalScan 1024NI

B New Baby AT Case

M 5ISA & 2 VESA/ISA Slots

¥ 124-Key AnyKey Keyboard

B Microsoft Mouse

B MS-DOS, Windows & Tools

B Choice of Application Software

B EPA Energy Star Compliant

$1495

4DX2-66V

B Intel 66MHz 486DX2 Processor

W 16MB RAM, 256KB Cache

# 3.5" Diskette Drive & 2X CD-ROM
W 424MB 13ms IDE Hard Drive

8 Local Bus IDE Interface

B Intel Pentium Technology Ready

B VLB ATI Ultra XLR 2MB Graphics
B 15" Color CrystalScan 1572FS

B New Baby AT Case

B 5ISA & 2 VESA/ISA Slots

¥ 124-Key AnyKey Keyboard

B Microsoft Mouse

B MS-DOS, Windows & Tools

B Choice of Application Software

B EPA Energy Star Compliant

$2995

®

Printed on recycled
paper with soy inks.

Gateway 2000 is a
corporate sponsor of
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EPA POLLUTION PREVENTER

B Intel 33MHz 486DX Processor
2 4MB RAM

I 3.5" Diskette Drive

1 212MB 13ms IDE Hard Drive
B Intel Pentium Technology Ready
W Local Bus Graphics Accelerator

w/ 512KB DRAM

¥ 14" Color CrystalScan 1024NI

1 New Mini Desktop Case

i 516-Bit ISA Slots

B 101-Key Keyboard
B Microsoft Mouse
B MS-DOS, Windows & Tools
B MS Works for Windows 2.0
B EPA Energy Star Compliant

$1495

4DX-33V

¥ Intel 33MHz 486DX Processor
B 8MB RAM, 128KB Cache
W 5.25" & 3.5" Combo Drive
B 424MB 13ms IDE Hard Drive
B Local Bus IDE Interface
W Intel Pentium Technology Ready
B VLB Graphics Accelerator
w/IMB DRAM
14" Color CrystalScan 1024NI
M New Baby AT Case
I SISA & 2 VESA/ISA Slots
¥ 124-Key AnyKey Keyboard
B Microsoft Mouse
# MS-DOS, Windows & Tools
B Choice of Application Software
¥ EPA Energy Star Compliant

$1995

P5-60 Best Buy

M Intel 60MHz Pentium™ Processor
1 8MB RAM, 256KB Cache

B 3.5" Diskette Drive & 2X CD-ROM

B 424MB 13ms IDE Hard Drive

B PCI ATI Ultra XLR 2MB Graphics

B 14" Color CrystalScan 1572FS

W New 300W Tower Case

W 41SA,2PCI & 1 PCI/ISA Slots

¥ 124-Key AnyKey Keyboard

% Microsoft Mouse

B MS-DOS, Windows & Tools

B MS Works for Windows 2.0

$2995

"You've got a friend in the business."®

8 00-846-203538

610 Gateway Drive * P.0.Box 2000 « North Sioux City, SD 57049-2000 * Phone 605-232-2000 » TDD 800-846-1778 « Fax 605-232-2023 « FaxBack 605-232-2561
Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (Central Time)

1 Intel SOMHz 486DX2 Processor
1 4MB RAM, 128KB Cache
1 3.5" Diskette Drive
424MB 13ms IDE Hard Drive
I Intel Pentium Technology Ready
I Local Bus Graphics Accelerator
w/ IMB DRAM
B 14" Color CrystaiScan 1024NI
I New Mini Desktop Case
1 5 16-Bit ISA Slots
I 124-Key AnyKey®Keyboard
1 Microsoft Mouse
I MS-DOS, Windows & Tools
I Choice of Application Software
¥ EPA Energy Star Compliant

$1795

4DX2-50V

¥ Intel S0OMHz 486DX2 Processor
3 8MB RAM, 128KB Cache
¥ 3.5" Diskette Drive & CD-ROM
¥ 424MB 13ms IDE Hard Drive

I Local Bus IDE Interface

I Intel Pentium Technology Ready

I VLB ATI™ Ultra XLR 2MB Graphics
¥ 15" Color CrystalScan 1572FS
3 New Baby AT Case

5I1SA & 2 VESA/ISA Slots

¥ 124-Key AnyKey Keyboard

8 Microsoft Mouse

¥ MS-DOS, Windows & Tools

¥ Choice of Application Software
¥ EPA Energy Star Compliant

$2295

¥ Intel 60MHz Pentium™ Processor
¥ 16MB RAM, 256KB Cache
{ 3.5" Diskette Drive & 2X CD-ROM
] 528MB 12ms IDE Hard Drive
PCI ATI Ultra XLR 2MB Graphics
! 17" Color CrystalScan 1776FS
! New 300W Tower Case
41SA, 2 PCI & 1 PCI/ISA Slots
| 124-Key AnyKey Keyboard
1 Microsoft Mouse
I MS-DOS, Windows & Tools
I Choice of Application Software

$3995

L L T

B Intel 66MHz 486DX2 Processor

B 4MB RAM, 128KB Cache

B 3.5" Diskette Drive

B 424MB 13ms IDE Hard Drive

B Intel Pentium Technology Ready

B Local Bus Graphics Accelerator
w/ IMB DRAM

B 14" Color CrystalScan 1024NI

8 New Mini Desktop Case

B 5 16-Bit ISA Slots

B 124-Key AnyKey Keyboard

B Microsoft Mouse

B MS-DOS, Windows & Tools

¥ Choice of Application Software

B EPA Energy Star Compliant

$1995

66MH? Best Buy

B Intel 66MHz 486DX2 Processor

B 8MB RAM, 128KB Cache

B 3.5" Diskette Drive & CD-ROM

8 424MB 13ms IDE Hard Drive

B Local Bus IDE Interface

B Intel Pentium Technology Ready

¥ VLB Graphics Accelerator
w/IMB DRAM

W 15" Color CrystalScan 1572FS
New Baby AT Case

B 5ISA &2 VESA/ISA Slots

B 124-Key AnyKey Keyboard

& Microsoft Mouse

B MS-DOS, Windows & Tools

B Choice of Application Software

B EPA Energy Star Compliant

$2495

Software Choices

If a system comes with "choice of

application software," choose one of

the following packages:

¥ Microsoft Excel for Windows™

B Microsoft Word for Windows™

B Microsoft Word and Bookshelf'922
CD-ROM Edition

B Microsoft PowerPoint for Windows™

B Microsoft Project for Windows™

B The MS Entrepreneur Pack(Works,
Publisher, Money, and games)

¥ Borland Paradox® and Quattro®Pro
for Windows

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




TICK.

THIS MOMENT IN THE LIFE OF AN IT MANAGER IS ABOUT

TO BE SOLVED BY SOLARIS, THE OPERATING

ENVIRONMENT THAT CONNECTS THE ENTIRE ENTERPRISE.




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.

SOLARIS IS THE RIGHT 32-BIT 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. SOLARIS GIVES YOU VIRTUALLY UNLIMITED
ACCESS TO ALL SYSTEMS ON YOUR LANS AND WAN?
WHAT’S MORE, IT'S SCALABLE FROM PCS TO MAINFRAMES.

SOLARIS HARNESSES AND CIVILIZES THE POWER OF UNIX}
THE PROVEN STABLE ENVIRONMENT AND LEADING 32-BIT
DISTRIBUTED COMPUTING SOLUTION. UNIX 1S RENOWNED
FOR HIGH PERFORMANCE MULTITASKING, MULTITHREADING,
AND MULTIUSER CAPABILITIES. AND SOLARIS RUNS MORE 32-BIT
APPLICATIONS THAN ANY OTHER OPERATING ENVIRONMENT —
OVER 7,500 INCLUDING LEADERS LIKE COMPUTER
ASSOCIATES, ORACLE AND LOTUS. SOLARIS RUNS WINDOWS
AND DOS, T00. YOU'LL ALSO DISCOVER AN EXCELLENT
SOFTWARE DEVELOPER ENVIRONMENT AND A SEAMLESS
TRANSITION 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.

S SunSoft

THE NETWORK Is THE COMPUTER™

©1993 Sun Micrasysiems, Inc. Sun Macrosysents, SunSoft, the SunSok logo, the SunSokt taghne, and Solans are rademarks of regisiered
trademarks of Su Inc. SPARC s  regrsier of SPARC Inc. UNIX s a registered trademark of
UNIX System Laboratones, inc. All other regrstered trademarks are the property of thew respective companes
*Therd-party soktware may be requsred

Circle 154 on Inquiry Card.
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SPREADSHEETS

Excel 5.0 Gets Smart............... 3 '

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 ..._.............. Y2 ]

E-mail will be an important
application for wide-area, wireless |
communications.

CELLULAR DIGITAL l

Cirrus Subsidiary Leads

Analog cellular phone services will soon
carry digital data, too.

IDATA STORAGE
Sony’s MiniDisc for Data:
Future Floppy?........cccooiaeee.. kJ

Sony’s new medium for storage.

MULTIPROCESSING

The first IBM PowerPC systems should
be available soon.

HIGH-SPEEID MODEMS

At Your Own Risk: Faster Modems
Now, Standards Later.............. B

Modem manufacturers that can’t wait
another year for a new standard are |
shipping nonstandard product. I

|

MULTIMEDIA
Intel’s VDI Speeds Up Video, ;
Miffs Microsoft ..................... Q

Microsoft and Intel are at odds on how
to improve the video playback in Video
for Windows.

PREPRESS PRINTING

Report from Birmingham .......... 16 [
GRAPHICAL INTERFACES
Report from Orlando................ 48
NEW PRODUCTS

What'sNew ........................ m

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, 0S/2
Is There a Better
~ Windows 3.1 Than
Windows 3.17 85
Windows, OS/2, and NT
offer distinct benefits and
disadvantages. One excels
at running standard
Windows applica-
tions.

05/2 2.1: A User’s Perspective 97
Partners Seek to Unite Phone and PC 107
1BM Has High Hopes for Multimedia on 05/2 1o
Pen for 05/2 12
IBM Makes MP Promises for 05/2 4
0$/2 and Windows Networks 7
IBM’s Assault on Distributed Objects 15
Developers Cautiously Optimistic About Multiplatform OpenDoc 130

1BM Ships DCE SDK for 05/2 and Windows 131
Compilers: Essential Partners 135
Windows NT Supports Posix, but Does it Mattes? "2
Will OpenGL Be 3-D Standard for Windows NT? “
0S/2 Gets Device Support 146
Top Software for Windows and 05/2 18

Features

COMMUNICATIONS

Get Your Kicks with Switched 56 51

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
BY JOHN BRYAN AND BOB RYAN Advanced graphics
scchnologies are empowering new classes of applications.

206

C-Cube Marries Video and RISC—210

PAGE 267

25

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

HP Takes a Dual Approach 26
BY NORTON EWART AND

LARRY THAYER

Sun Breaks the Bottlemecks a8
BY BILL FLEMING

Damm the Torpedoes!
BY DOUGLAS VOORHIES



DATABASE PROGRAMMING

Building SQL Front Ends

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, KnowledgeWare, and PowerSoft
that provide technology that can ease

the process.

20

PORTABLE COMPUTING

Windows Under 4 Pounds

BY DAVE ROWELL

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

GRAPHICS
Point-and-Click Presentations

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.

21

SCANNERS/CONTACT MANAGERS
The Business-Card Shuffle

BY HOWARD EGLOWSTEIN

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.

NETWORKS

NLMeriin and AlertView

BY MIKE HURWICZ AND DAN CARROLL

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

PRINTERS

Lab Report: 216
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 Tomormow?—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

Inside Windows
Accelerators

29
BY PETER WAYNER
Speeding up the operations of your
graphical interface is the job of
some very specialized technology.

COVER IMAGE: DANIEL PELAVIN © 1993

ELLECTRONIC DOCUMENTS

Under the Hood:

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

PROGRAMMING

Beyond DOS:

BY MARK J. MINASI How to fix
problems with OS/2 extended
attributes.

PROGRAMMING

Some Assembly Required:
NT’s Structured Exception

BY STEVE NIEZGODA, LLOYD
HOLT, AND DEREK WOJCIECH
The reality of structured exception
handling in Windows NT may not
live up to its promise.

0S/2 Extended Attributes....33 |

|

Pournelle:

Fenasoft and Furniture ...... 3
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 of IBM, technological
change, constructing your own
robots, and more.

Commentary:

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

Comments on OCR, Windows
development, Pournelle, and
PowerPC.

READER SERVICE

Editorial Index by Company 402
Alphabetical Index to Advertisers 398
Index to Advertisers by

Product Category 400
Inquiry Reply Cards: 2024, 398k
BUYER'S GUIDE 85
Mail Order

Hardware/Software Showcase

Buyer’s Mart

PROGRAM LISTINGS

From BiX: Join “listings/frombyte93"
and select the appropriate subarea (i.e.,
"nov93™).

From the UUNET:ftp to ftp.uu.net, log
on as “anonymous,” and enter your user
ID as your password. Type
"cd/published/byte™ and type "DIR.”
Files appear in subdirectories arranged
by month.

From the BYTE BBS at 1200-9600 bps:
Dial (603) 924-9820 and foliow the
instructions at the prompt.

BYTE (ISSN 0360-5280) is pubkshed monthly with ad-
ditional issues in April and October by McGraw-Hill,
Inc. U.S. subscriber rate $29.95 per year. in Canada and
Mexico, $34.95 per year. European surface mail sub-
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nipeg, Manitoba. Registration number 9321. Regis-
tered for GST as McGraw-Hill, Inc., GST #123075673.
Printed in the United States of America. Postmaster.
Send address and tulfiliment ions 1o
BYTE Subscriptions, P.O. Box 552, Hightstown, NJ
08520.
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DOS/WINDOWS

Excel 5.0 Gets Smart ......... 23

Microsoft adds 3-D spreadsheets,
IntelliSense, 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 3.17........... 85
Tests of Windows, OS/2, and NT reveal
which of these operating systems is best
for running Windows 3.1 applications.

Inside Windows

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, KnowledgeWare, and PowerSoft
for the daunting job of building Win-
dows database clients.

Windows Under 4 Pounds...249

New 486-class notebooks from Epson
and 1BM are good Windows performers,
but the new ThinkPad's hard disk and
video subsystem are exceptional.

Point-and-Click
Presentations ................ 251

Harvard Graphics versus WordPerfect
Presecntations.

Tired of thumbing through stacks of
business cards? Microtek's scanner will
file them in a Windows database.

Is There a Better Windows 3.1
Than Windows 3.17........... 85

Running Windows applications is not
08/2°s main mission. But how does it
do compared to Windows 3.1 and NT?

0S/2 2.1: A User’s

One man’s view of life with IBM’s op-
erating environment, plus some tips for
tweaking.

IBM Has High Hopes for
Multimedia on 0S/2........... 110
With Multimedia Extensions, OS/2 has
some distinct advantages for users of
video.

6 BY'VE NOVEMBER 1993

IBM Makes MP Promises

People who need symmetrical multipro-
cessing should check out OS/2 SMP.

05/2 and Windows

A look at two choices for OS/2 users:
IBM’s LAN Server and Microsoft’s
LAN Manager.

1BM Ships DCE SDK for 05/2
andWindows ................. 131

A new toolkit facilitates building dis-
tributed applications for OS/2, AIX, and
non-IBM Unix systems.

05/2 Gets Device Support...146
One of the biggest improvements with
08/2 2.1 is the increased support for ex-
pansion hardware.

0S/2 Extended Attributes ...313

What they are, why they break, and how
to fix them.

Pournelle: Fenasoft and

Jerry continues working with OS/2.

First PowerPC Systems Hit the

IBM’s next RS/6000s will be based on
the Power processor, but they'll run cur-
rent A1X applications.

IBM Ships DCE SDK for 0S/2
and Windows ................. 131

The toolkit will let developers build ap-
plications that distribute across not only
IBM platforms but also non-IBM Unix
servers.

Windows NT Supports Posix,
But Does It Matter?.......... 142

Posix hasn't fulfilled its goal of ensuring
application portability between Unix
platforms. Microsoft says NT will make
that happen.

Is There a Better Windows 3.1
Than Windows 3.17........... 85

NT can run Windows programs. BYTE
tests show how it does compared to
Windows 3.1 and 0§72 2.1.

Compilers: Essential

NT will rely on advanced compiler tech-
nology to get the most performance out
of today’s high-performance processors.

Windows NT Supports Posix,

But Does It Matter?.......... 142

NT could fulfill some of the original ob-
Jectives of Posix, Microsoft says.

Will OpenGL Be 3-D Standard

Although a major new platform for so-
phisticated graphics, the first release of
NT lacks support for 3-D. SGI's tech-
nology could fill that gap.

NT's Structured Exception
Handling..........c.ccnn.e.e 317

Developers can benefit from this aspect
of NT's architecture, but it's not a pro-
grammer’'s cure-all.

E-Mail Unplugged by Wireless

It’s getting easier to get your mail with-
out being wired.

Get Your Kicks with

If traffic on your LAN is bogging things
down, this new data-transport service is
worth looking into.

In Good Electronic Form...... 67
A huge enterprise network helps a com-
pany deal with its mountains of paper.

0S/2 and Windows

If you're used to NetWare, moving to
LAN Server or LAN Manager could be
like moving 1o a foreign country.

IBM Ships DCE SDK for 0S/2
and Windows ................. 131

This toolkit will let developers build ap-
plications that distribute across plat-
forms other than IBM's.

NLMerlin and AlertView ..... 211

Software from Knozall Systems and
Shany provide managers and agents for
running a NetWare LAN.

CLIENT/SERVER

IBM Ships DCE SDK for 05/2
and Windows ................. 131

DCE spans multiple platforms, includ-
ing Unix servers from competitors.

Building SQL Front Ends....240

Creating Windows clients for SQL data-
bases is no day at the beach. This review
compares toolkits—from Borland, Gup-
ta, KnowledgeWare, and PowerSoft—
that try to make the job easier.

Accelerators .................. 229
Artificial intelligence............ 44
Books ..................c..... 49
Buses......................... 206
C o 240
CAD .......................... 293
CD-ROM ................. 49, 325
Communications ......... 28, 38,
......................... 57, 325
Client/server ....125, 131, 240
Color printing.......... 279, 283
Compression ............ 42, 206
Databases ............. 240, 261
Desktop publishing. ........... 293
Digital signatures ............. 309

Blectronicforms................ 67
Email.......................... 28
Fomts........................... 38
Graphics......... 144, 206, 215,

................ 216, 218, 224,
229, 257, 279, 293

........................ 42
Laserprinters................. 276
Mobile computing ...... 28, 112,

Modems................. 38, 325
Multimedia ....... 42,110, 210
Multiprocessing ......... 34,114

Windows....... 14, 23, 24, 42,
............ 67, 85,107, 117,
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THES” PINNACLE
SIERRA 1.3GB
OPTICAL HARD DRIVE

It's The Ultimate i
In Storage!

4500 RPM

19 msec effective access time

2.0 MBytes per sec. data throughput
THE LAST HARD DRIVE YOU’LL EVER NEED

Introducing the Sierra™ 1.3 Gigabyte optical hard drive with speeds foster than Optical technology hos many advontages such as removability, reliability,
most magnetic hard drives and removable media for infinite capacity. With each expondability, ond is less expensive than magnetic storage solutions.

odditional standard optical disk you'll hove another 1.3 Gigabytes of capacity to
store spreadsheets, databases, CAD/CAM, graphics, multimedia or ony dota
RETAIL (051 @ 1368 2668 5.268

intensive opplicotion demanding mountains of storage.
PINNACLE SIERRA™ 1.3GB 93245 $3495 93995

The Sierra™ 1.3 GB is a lightning fast mass storage system with performance that

rockets past most magnetic hard disk drives. (see chart) HARD DISK DRIVE $3250 56500 $13,000
PEICAL PERFORMANCE ADVANTAGE
0 T . Jf’éﬁ&%ﬁan o hl;rfzif Sat ulnier;rlxzj;ﬁd&:ess time and outperformed every other device we fested
I PI'M—H 5@1;368_ L I T With Pinnacle’s ASCENT program you can upgrade your Sierra™ 1.36B to o Pinnacle
SEAGATE ST4766N (630MB) | 210.6 seconds 496.8 seconds ?:,“;::,Ivl::|m_ry system that ranges in copacity from 20 Gigabytes to 186 Gigabytes
FUITSU M226654 (1.2GB) 165.5 seconds 375.1 seconds The Sierra™ ... only by Pinnacle. The optical «torage leader. For more info call:

MAXTOR XT-8760SH (676MB)[  178.9 seconds 428.7 seconds 800.553.7070

Ansel Adams Wilderness, Sierra National Forest
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THIS SHOULD GIVE YOU
OF WHY WE CREATED AN

he image you sec over there Laser printers were built to help

started out attached to the im put an end to all of that. Thev can

age you see over herc. But as it print 11 x 17 pages in a single pass.
made its way to the printer, the com. They come with up to three paper
puter it was created on recognized a

problem: 11 x 17 pages can’t fit on

8¥2x 11 paper.
CONNECTIVITY
OPTIONS And so, out came the
COMPAQPAGEMARQPnnu:r:
can be directly cannected inta electronic SCissors.
!hz_ﬁzllawmg enviranments:
NetWare, EtherTalk, Lacal-
Tolk, LAN Manager, LAN Server,
Windaws NT, and TCP/IP
(including Sun, HP, SCO, IBA, lot of people, you know
DEC ond Ipd campatible hosts).

Now, if you're like a

all about this routine.

And you know how it feels to walk

into a meeting with a presention

that contains hours of blood, sweat trays, which lets you switch between
and tears, and a big fat strip of tape paper sizes without lca\'ing your

going right down the middle of it. desk, so you don’t have to pull one

Enough said. paper tray out and replace it with

COMPAQ PAGEMARQ Network another, only to have vour ncighbor

“Thutsetviee, providend by Contract Service Providers, u spectfic 10 hardware prostucts el may st be s orlable dn cersasm Brographu Incatins Convul the Comyianq Custome 1
Suppart Center for further detath © 1993 Compag Computes Corparaton All Hights Reseraed COMPAQ Kegistered U Fatent and Tridenvar Oflice PAGH SARY
and CompaqCare are trademarks of Compaq Computer Corporation Product names mentsoned hereins mas ba traemario amd/ o segmiered trademarks of their reapectior







'GET THE

FOTTES

COMPU

ERS

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 /atest-
technology PCs. at the biggest value. We try
to think of everything we do in superlatives.
Just see what this means for you.

Now you can get the ultimate, pinnacle-
of-performance Pentium system from
Gateway! Our new P3-60 is based on
Intel's® Pentium™ processor, the absolute
maximum PC performer 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 P5-60 is loaded, including the new

TI™ Ultra XLR 2MB video card on a
screaming PC1 bus, 528MB hard drive,
16MB RAM, 2X CD-ROM drive (300KB,
second DTR), 1 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 P5-
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!




I A PRETTY GOOD IDEA
I 11x17 LASER PRINTER.

repeat the process two minutes later.
They hold up to 1,500 sheets of pa-
per. And for people whose design

ambitions extend beyond Helvetica

CoM. PAQPAGEMARQ 20 |

Bold, PAGEMARQ Printers offer
two ways to expand your type library,
eliminating the need to continually
download from your computer. You

can add 1- and 2-MB Programmable

Font Modules, or you can add an in-
ternal 60-MB Hard Drive.

All of which print with razor-sharp
clarity thanks to the 300 x 400 dpi-
high-resolution mode.

Of course, both the COMPAQ
PAGEMARQ Laser Printers are fully
backed by CompaqCare, our exten-
sive service and support program.
Which includes a one-year, on-site”
limited warranty as well as unlimited
toll-free telephone support. All at no
additional charge whatsoever.

If you're interested in learning
more, just call us at 1-800-345-1518
in either the U.S. or Canada.

We'll show you how to keep big

ideas in one piece. At least until your

client sees them. C aMpAa

companies. Adobe isa registered trademirk of Adobe Sysems, Inc. PosScript is 8 trademark of Advbe Systems, Inc , which may be reptstered in certamn jurisdictions. Net Ware

W0 regiiered trademark of Novell, Inc. Windows NT and LAN Manager are regiscered

national Busines Machines Corporation.

tradermarks of Microsoft Corporation. LAN Scrver is 3 rrgistered trademark of Inter.

Circle 76 on Inquiry Card.

A t)'pagraphzr's dream, these
printers can stare 1,500 fants.
Of caurse, nat all of us dream
abaut type. In which case, the
35 fants that came standard

are mare than adequate.

e, ]

Add an Internal FAX Madem
and yau can turn yaur PC inta
a persanal fax machine. One
that will send and receive true
Adabe PastScript quality faxes
in any size up ta 11x 17
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In fact, theyll dojust about anything you tell them to.

“Computer, read me today’s mail” ”
These compuers will actually speak to you, reading aloud syl e b,
your e-mail, documents or spreadsbeet numbers, Our new Pl‘;wt'nT -4V (bemuuyd;eM :
Apple AuddioVision:” Display, with s sensilive microphone and “”34‘03""'1’"‘”" ere, the Macindosh
built-in speckers, s the perfect all-in-one monilor for speech Quadra ‘Y“‘”WW;{%
“Computer, call Michelle Dunn” capabilities, multimedia presentations and more. mands—you just speak naturally. Weve

With Apple GeoPort, you can turn your AV compuler (in this
case, the Macintosh Centris 660av) into a lelepbone and an
answering machine. The bands-free pbone lets you do work
on-screen while you talk. And both compulers bave ES-F2F
software, 50 all you need is a video camera to bold a video-
conference across @ local area network.

el Quiis 054 G e
80 you can creale your oun verbal commands, The Macintosh Centris 660av and
Like “Compuler, open my word processor. Macintosh Quadra 840av

You've probably read that telephones, computers,
television and other technologies will converge soon.

This is where they meet. Introducing the Macintosh
Centris™ 660Av and Macintosh Quadra™ 840aV personal
computers. These two computers offer a suite of com-
munication capabilities called Apple® AV Technologies: a
telecommunications center, easy video input/output con-

“Computer, start video”

Just plug @ video camena, VCR or laserdisc nections, voice recognition and text-to-speech abilities.
“Computer Wingate” player inio the back of eitber AV compuder. i
it il tople e Pt g ihed For the first time,
Gotport Hocom dgor e %m you easily caplure video and single frame use 2 Macintosh" to pick <
modem software-everything you need fo snapsbots, or record 16-bil stereo sound. up phone messages with
send and recei }Wdak ¢ You can paste your videos directly inlo pre- ) A Apple AV Technologies.
mm-lﬁemmﬁmmr f i+ sentations, documents or any software that apoint and click, record  %lecommunications, video, speech —
lelwuhyoulﬂrpérl%x,anappb'caabn rjﬁ supports QuickTime: videobypluggingina all the ways you communicate.
st your fses il ke 4 video source, and open a file by saying, “Computer, open.”

Many of these new functions are sped along by

a digital signal processor (this chip flies through data at
the rate of 55 MHz in the Macintosh Centris and an even
faster 66 MHz in the Macintosh Quadra).

With a 25 MHz 68040 processor and up to 68MB of
RAM, the Macintosh Centris has the horsepower required
to breeze through huge spreadsheets and documents.
And there’ room to add a 500MB internal hard disk, a

“Computer, display Macintosh on TV CD-ROM or SyQuest drive and a NuBus expansion card.
You can play video right MWAVw mg;u;or The new Macintosh Quadra will make publishing,
%ﬁﬁwmmmm 4§ you need graphic design and other communications professionals
a larger display. Or plug into a VCR, and recond your salivate, Its 40 MHz 68040 processor and up to 128MB
work on yideolape for distribution.

of RAM make it the most powerful Macintosh ever. And it
has room for a gigabyte of hard disk storage, four inter-
nal storage devices and three NuBus expansion cards.

“Compater,play(D” . Best of all, you can get a Macintosh with Apple AV
e %“%”ﬁzmz b %’;"’;‘1’” Technologies starting at $2489" Once again, Apple puts

mn{:“m video clps and more. O just play the most amazing kind of power within 1 ale

Sl e your reach. The power to be your best? Appe.

“Manufacturer s Suggested Retail Price as of 8/15/93. Reseller prices may vary. ©1993 Apple Compuler, Inc. All rights reserved. Apple, the Appie logo. Maciniosb and “Tbe power Io be your best” are registered irademartks of A¥ple Compuder, Inc. AppleCD, AuidioVision, GeoPort, Macinlosh Ceniris, Macinosh Quadira, PlainTalk and QuickTime are trademarks of Apple Compuler, Inc. This ad was crealed using Maciniosb personal compuders.




[T Denis Allen

Announcing the
first personal computers
that will send faxes,
read you your mail,
take phoné messages
and work with
your video camera,

VCRand TV
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Windows, NT, or 05/2

To pick the right
operating system,
you need to
examine

technologies and

strategic directions

Both Windows NT and OS/2 run applications written
for Windows 3.1, but which is best? You might expect
that either 32-bit advanced operating system—NT or
OS/2—would naturally be better than Windows 3.1 run-
ning on top of DOS. However, Jon Udell, one of BYTE’s
operating-system experts, made an interesting discov-
ery that might surprise you (see “Is There a Better Win-
dows 3.1 Than Windows 3.1?” on page 85).

Udell’s article does more, though. It sums up the cur-
rent debate about operating systems for Intel-based com-
puters. Is upgrading to either NT or OS/2 2.1 worth-
while? That’s not an easy question to answer, and it’s
complicated by the fact that the number of 32-bit appli-
cations that can exploit either NT or OS/2 is small com-
pared to those made for Windows 3.1.

That’s why much of the debate should also focus on
what NT and OS/2 promise; therefore, you ought to ex-
amine the technologies and strategic directions of the
two systems. To that end, BYTE editors have compiled
articles in this issue on what we believe to be the hottest
debate going.

Take, for example, distributed processing. Recently,
IBM announced its Distributed Computing Environment
SDK (Software Development Kit) (see “IBM Ships DCE
SDK for OS/2 and Windows” on page 131). Long thought
to be too complicated for microcomputers, true distributed
computing will become possible on 0S/2 and Windows.
Meanwhile, other major players are readying their re-
sponses for distributed computing.

On a related subject, you should also examine IBM’s
Distributed System Object Model (see “IBM’s Assault on
Distributed Objects” on page 125). Now applications
can reach across a network to use remote objects, which
is essential for distributed processing.

Speaking of networks, Barry Nance provides some
insight into the six Windows or OS/2 native-network-
ing options (see “OS/2 and Windows Networks” on page
117). Sorting through the advantages of Windows for
Workgroups, NT, Windows NT Advanced Server, LAN
Server, LAN Manager, or Novell NetWare for OS/2 is not
a trivial task. If you’ve had trouble getting a handle on the

BY'FE NOVEMBER 1993

important differences, Nance’s article will surely help.

That’s not the only kind of networking happening, ei-
ther. How about networking PCs to the telephone? That’s
what Microsoft has in mind with its Windows Telepho-
ny API (see “Partners Seck to Unite Phone and PC” on
page 107). The idea is relatively simple: Establish the
standards necessary for enabling PC-driven telephone
applications software and for connecting PCs to exist-
ing phone systems and PBXs.

Concurrently, IBM is doing its level best to push more
than voice lines through PC networks. In fact, IBM wants
to serve up video on OS/2 (see “IBM has High Hopes for
Multimedia on OS/2” on page 110). To accomplish that,
IBM has designed a set of multimedia tools that share
the name Ultimedia that may give OS/2 an advantage
over Windows in the multimedia arena.

And, if all that’s not enough, there’s more. From user’s
perspectives to symmetrical multiprocessing, you'll find
it in our special report. We've also included a roundup of
interesting products to help you find what you need.

Finally, to take advantage of cither NT or OS/2 running
on a high-performance processor, software compilers
have had to advance. Check out Oliver Sharp’s excel-
lent article on compiler technology (see “Compilers: Es-
sential Partners” on page 135). If you develop software,
you cannot afford to miss Sharp’s technical discussion.

What more can I say? Already I feel a little bit like a
Ginzu knife salesman (but wait, there’s more...). It’s just
hard to hide my enthusiasm for this issue. The Windows
and OS/2 debate is raging, and | think the BYTE editors
and writers have done the best job of anyone to bring
light to the subject.

And no, we haven’t forgotten Unix, PowerQOpen, Net-
Ware, the Mac, and other important operating systems.
But, for this issue, we wanted to focus on the players
currently hogging the spotlight—Windows and OS/2.

It doesn’t end here, though. In upcoming issues, we
promise to keep you posted on developments as they hap-
pen. We also promise to bring you an in-depth analysis of
several key technologies and how they are implemented
across all the advanced operating systems. And that's
something you won’t find anywhere else but in the pages
of BYTE. Stay tuned—we’re just getting started.

/

DENNIS ALLEN, EDITOR IN CHIEF
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New Paradox makes your desk a ram

W

on the data superhighway

There’s lots and lots

of data out there. The
trouble is, it has to go
to the right place in

order to be productive. That’s the
reason why we developed the new
Paradox® Workgroup Edition. The
only database with superior SQL
connectivity and workgroup infor-
mation sharing.

Share data easily with
any workgroup

First we built in support for SQL
servers* so you can work with infor-
mation from corporate databases

as if it were on your desktop. Then
we added the Workgroup Desktop to

Best Windows databiase
for all skill levels

Of course, no new version of
Paradox would be complete without
enhancements to the powerful and
easy-to-use features that have made
it the #1-rated Windows database.
Built-in productivity Experts™ guide
you at every step, from linking tables
to building forms and reports. Object
Inspector™ menus provide instant
access to capabilities without
searching through layers of menus.
Paradox’s ease of use stays with

you as you move up the power
curve. Corporate developers find
that ObjectPAL;" the fully integrated

distribute the data where
it’s needed. Now anyone
with a Workgroup Edition
of Paradox® can exchange

data over local and wide

programming language,
lets you create custom
Windows applications
that are powerful,

graphical, and deliver-

area networks, or via electronic
mail.” You can establish and modify
workgroups instantaneously to
meet the needs of a given project.

Everything you need is built right in!

able fast. Plus, 100%
compatibility with Paradox DOS
means your existing Paradox data
will migrate automatically to your
new Windows application.

When it comes to workgroup
database productivity, nothing gets
you where you want to go faster or
easier than the new Paradox

Workgroup Edition
from Borland.

Welcome to life
in the fast lane.

T
*é

b S pues mmat

Limited-time offer!

I sI 4995 Upgrade price for Paradox,

FoxPro, Access, Superbase. and
Approach users. $20 rebate for
Paradox Windows 1.0 owners. I
90-day, money-back guarantee
| See your dealer today or call [
| 1-800-336-6464, ext. 7506 |

In Canada, call 1-800-461-3327.

Borland

Power made easy™

Suggested
retail price for
new users. I

Copyright © 1993 Borland Intemational. Inc. All rights reserved. All Borland product nanies are trademarks of Borland Intemalional, Inc. Offer good in the United States and Canada only. All prices in U.S.
dollars. Dealer prices may vary. *Including Borland’s InterBase,™ SYBASE/Microsoft SQL. and ORACLE servers. Novell Message Handling Service (MHS and NGM); MCI Mail: cc:Mail: Windows for
Workgroups, MS-Mail, and other MAPI-compliant messaging services; Local Area Network (LAN) sysiems, such as Novell NetWare, Banyan, IBM® LAN Server, MS-LAN Manager. AT&T StarGROUP,

and other peer-to-peer networks. Bl 5815
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Give your power-hungry soft

The OverDrive" processor. processor to your Intel486™ SX or DX How does the OverDrive processor

The single-chip upgrade that maxi-  CPU-based system. And watch al/l do it? Using Intel’s innovative DX2

mizes your PC’s performance. your power-hungry software take off. “*speed doubling” technology, it runs

Want 1o see a The OverDrive processor internally at twice the speed of the

spectacular per- improves the pertormance of all your rest of your system. So if you had a
formance? Then  applications. So you can fly through 33 MHz SX or DX Intel processor,
add an 1486™ your overwhelming workload with you would now have a 66 MHz DX2
DX2 OverDrive  the greatest of ease. Intel processor.

Inte} OverDnve Processor

1 +44(0) 793 431 and ask for infopack 1OD2,
WCAD 18 3 fogis nark of Autodesh Aldus and PageMaker are registered rademarks of
Aldus Corporation bx 18 i pegistered ira ark of Borhand International. Tic. CorelDRAW! 18 a trademark of Corel Corporation




ware up to70% more ka-boom.

mance of your software, call
1-800-354-3112, Ext. 5719 for a free
demo disk. It could be the greatest
show on earth.

Software Performance Increase

AutoCA

50%
54%
57%
69%

PageMaxer
Paradex®
CorelDRAW!™

Excel

Plus, the OverDrive processor is
easy to install. Depending on your
system, you can either plug it into
the OverDrive socket or swap it with
your original microprocessor. No
problem.

To get a better idea of how the
OverDrive processor boosts perfor-
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Letters

Fax Plus OCR

What impressed me about Stan Wszola’s
“Fax Plus OCR: More Than Meets the
Eye” (August) was its Rube Goldberg
quality. One computer is to con- ‘
vert a word processing file into
a voluminous bit map, which is '
)

D it Ve

then transmitted over a narrow
channel. On arrival at a second
computer, this bit map is labo-
riously converted back to text.
OCR should be done at the |
originating fax machine, to | :
achieve compression far in ex-
cess of anything obtainable by
treating characters as bit maps.
The time is ripe for someone to create such l
an extension, without waiting for the stan-
dards committee. Keep it simple.
Andrew D. Todd |
Philadelphia, PA

Elegant Windows Dialog Boxes

In the August Some Assembly Required,
Gen Kiyooka suggests the auto-reconfig-
uring dialog box in Word for Windows
2.0 is the result of the Microsoft Applica-
tions Group’s “constant stream of new in-
terface ideas.” Oh, please—Mac users
have been treated to this interface object in
the Control Panel since System 4, back in
1987. Let’s give credit where credit’s due.
Fred Martin

Cambridge, MA

I think it’s fair to say the Applications
Group at Microsoft has contributed to,
informed, and proselytized fine GUI de-
sign, both on the Mac and under Win-
dows. The article’s context was Win-
dows development, and the Word
options dialog box was an early imple-
mentation under Windows, although
certainly not the first I'd seen. Original-
Iy, my article concluded with a certain
wistful glance toward the exemplary
toolbar design in Windows Excel, per-
haps suggesting vet another idea from
the stream of our Ul cultural conscious-
ness, which can be attributed, in reduc-
tionist thinking, to any of a number of
sources.— Gen Kivooka

| Fax Plus OCB: More Than Meets the Eve

screen with icons and can’t handle file
naming or filing. Worse, I suspect that not
a single Windows word processor pro- |
grammer is a touch typist. \
Commands should be easy to type and
remember. Give us a collabora-
tive article between program-
mers and writers about the ar-
chitecture of a useful word
| processor. Forget the tiresome
comparison of features. I'm in-
terested in fast typing, a hot-
shot command structure, mini-
' mal use of the mouse, a huge
| file capacity with multiple files
at my fingertips, sophisticated
searching, indexing, and a
spelling checker with just enough gram-
matical smarts to tell the difference be-
tween the words o and roo.
Donald Kingsbury
Montreal, Quebec, Canada

They Just Don't Get It
Walter Mossberg’s “They Just Don’t Get

| It” (August) hit the nail on the head. I pur-

chased a hand scanner six months ago, and
it’s still not hooked up. It requires a mouse,
and there is a conflict with the

| mains a magical and mystical thing, not

born by them but borne by them.
Fletcher Bonds
Address not provided

IBM and EMF

Paul Saffo’s “A Conspiracy of Silence”
(July) on EMF radiation was compelling.
Saffo indicts the whole computer indus-
try but specifically criticizes IBM. Since
September 1992, IBM has introduced 11
monitors that meet ISO 9241 Part 3 and
MPR-II standards, as well as three VLMF
(very low magnetic frequency) monitors.
Jeffry Ullman

Advisory Systems Engineer, IBM

Coral Gables, FL

For PowerPC Information

I"d like to learn more about the MPC601

processor and the PowerPC architecture

featured in your August cover story. Can
you point me in the right direction?

Steven Monsees

Nashua, NH

Contact IBM’s Technology

ports. I had to upgrade from
DOS 3.2, so I bought DOS 5.0.
I could not upgrade because I
needed a 5'%4-inch drive, and I
only had a 3'4-inch drive. So |
bought a 5'4-inch drive. I had a
conflict that erased the CMOS.
It took a week to get the original
settings back.

My modem and Hercules
card work on my 8088 but not
on my 386. I have 64 MB installed and
recognized when booting, but I can access
only 32 MB. I'm sick and tired of “Well,
we're still in the Model A era.” Personally,
I am in the boycott era. When “they” fi-
nally get it, then I'll buy it.

Lowell Allen
Adolphus, KY |

I couldn’t agree with Mossberg less when l
he states, “Personal computers are just too
hard to use, and it’s not the fault of the
people who use them.” Oh, but itis. You |

| cannot get about in an information age if

Pournelle and Windows Word Processors

Hooray for Pournelle’s gripes about Win-
dows word processors. They clutter the

A8 BY 1L NOVEMBER 1993

you are unwilling to learn its most basic |
tool. We effectively deeducate the masses |
while trying to make them happy. The eas- |

ier we make a thing, the more people will |
|

buy it and be satisfied with it, but it re- |

Products Literature Distribu-
tion Center at (800) 426-0181
or fax (708) 635-3620; ask for
the PowerPC 601 information
kit. Or write to IBM, 1000
East Business Center Dr.,
Mount Prospect, IL 60056.
Contact Motorola’s Litera-
ture Distribution Center at
(800) 441-2447; fax (602)
994-6430. Motorola’s Power-
PC 601 RISC Processor user’s manual
(P/N MPC601UM/AD) is $6.50.—Eds.

Clarification

In case it wasn’t clear to all readers of the
August BYTE, the specific part number
for IBM Technology Products’ PowerPC
601 is PPC601 (TP25PPC601); Motorola,
Inc.’s, specific part number is MPC601.
IBM will also manufacture and distribute
the PPC603, PPC604, and PPC620.

We want to hear from you. Address correspon

dence to Letters Editor, BYTE, One Phoenix
Mill Lane, Peterborough, NH 03458, send BIX
mailc/o “editors,” or send Internet Mail 1o letr-
ters@bytepb.byte.com. Letters may be edited.
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Try me, risk free,
for thirty days.
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OUR REVOLUTIONARY new COMPUTER

From the start, the Tandy Sensation was bownd to be a
family favorite, It's practical, but fun. Sophisticated,

but easy to use. No wonder this Radio Shack multimedia

is clearly FAMILY COMPATIBLE.

° L J L}
212 MB lard drive
and 4 MB RAM Lt you Exclusive WinMate software
run sophisticated ’ makes using Windows casy
An Iuiel 33 MHz 486 SX Windows-based software. and helps organize houscholds

HICrOprOCessor breczes and howe bustnesses.

through IBM® PC compatible

software programs.

Speedy local bus video
makes cverything on-screen
look sensational.

A Soundblaster compatible sound
card gives audio a ppml to games,
presentations, even hometvork.
A wralth of bundled software
includes Microsoft Windows 3.1,
Warks, the Microsoft Bookshelf
for Windows CD-ROM

reference library and

Intuit's Quicken for Wandows.

A butlt-in send and receive
fax/madem helps you
conduct business and use your
MPC 1o st up voice mail

ﬁ)r the whole family.

Dual-speed CD-ROM drive
lets familics bring interactive
iu_{brnulriun, im']uding

Kodak Photo-CDs, te life.

Complics with EPA's
“Energy Star" standards.

P22y, Mulimedi PC

T l PC hasalrcady won the hearts of so many cxperts.
|“ lde Now, though, it’s your seal of approval we'rve after.

Because we designed the Sensation with familics



And APPARENTLY,
CRITIC COMPATIBLE, TOO.

i “It’s a dandy multimedia comput
it Tandy Sensation er. The Sensai/ion is worth seri%us

is a rich collection of - consideration if you’re shopping for

well-integrated programs , the multimedia experience.”

and hardware in a clean, -Larry Blasko

handsome package.” AP

-Jim Canning,
Michael McCarthy

/ “Tandy’s Sensation is aptly named.
InfoWorld

I urge anyone looking for a good all-around
| MPC system to test-drive the Sensation.”
-Greg Loveria

/ | BYTE J

“The Sensation is not only easy to
use, but quite a multimedia Swiss

. “Tandy’s Sensation is a
Army knife.” y

o ot ;.' state-of-the-art home com- '
CD-ROM Today 4 puter that works well and ,
offers a lot for the money.”
F 4
-Howard Blumenthal
Hardware Review,
“The Sensation is an excellent machine Uiled Femluie SpAdicaie
that does a lot and does all of it well.” -~ )
-Eddie Huffman » »
Compute S - -

like vours iw mind. Its multinedia capabilitics
and user-friendly technology mean evervone in

vour home can put it to usc. So why not put it

to the test? Experience the Sensation firsthand
at your neighborhood Radio Shack. Chances

are, you'll find it’s compatible with o, 100.

Radio fhaek




GREAT AS
PC & MAC

ALl LTI 1ES
INCLUDED

Works with any I1SO 9660 CD-ROM drive (XA support not needed)

Royalty Free |

Kodak Photo CD Format
" PC & Mac Compatible e |
_Ideal for Desktop Publishing |

Each collection features 100 razor-sharp Kodak
Photo CD format photographs on a single disk. The
stand alone Corel utilities includea let you turn any
of these stunning CD-ROM photo images — or your
personal photos on CD — into Screen Savers, Wall-
paper and slideshows (with optional background
music tracks).

Save time and money on stock photography!
Corel Professional Photos are royalty free for all
applications and ready for color separation. There
are no additional fees. That makes them ideal for
use in any visual communication such as ads,
brochures, presentations and multimedia. And you
can use Corel DRAW to retouch or add special
effects to any Corel Professional Photo.

Already more than 50 titles:

If you are a proiessional photographer interested ir having Corel publish
your photographs, please call the number below for more information.

CALL: (613) 728-8200 ext. 5080

The Arctic Faces Mountains

Africa Fighter Jets Patterns

Airshows Firefighting  People

Arizona Deserts Fishing Porsches

Auto Racing Flowers Reefs

Birds Food Roads

Bridges Glamor Rowing

Castles Golf Sailboats

China & Tibet Health Spirit of Buddha

Churches Insects Sunrises & Sunsets

Cityscapes Ireland Swimming

Coasts Jewelry Trees

Computer Graphics Lakes & Rivers Waterfalls

Couples Lamborghinis \Vestern Canada

Education Law Wild Animals

Environment Lighthouses  windsurfing

Executives Lingerie WWII Planes
Medical

and many more..

The world’s leading photo CD collections from the makers of
CorelDRAW, the world’s best selling graphics software!

CALL NOW!

1-800-772-6735

|'$ ATTENTION PROFESSIONAL PHOTOGRAPHERS! $

EXT. 100

L

Circle 80.on.Inquiry Card.

Comprehensive
Utilities Included:’

e Corel SCREEN SAVER
e Corel CD-AUDIO

» Corel MOSAIC VISUAL
FILE MANAGER

* Corel PHOTO CD LAB

PLUS OPTIONAL BACKGROUND MUSIC

e WALLPAPER FLIPPER

* PRINTED PHOTO
REFERENCE GUIDE

e K9

Multimedia PC oo,

Suggested List Price

$49-2>

100 SUPERB IMAGES
IN EACH COLLECTION!

KUR-0022

*Not all utilities are avail 3dle for Macintosh
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SPREADSHEETS

= Microsoft Excel
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Packing lots of new bells and whistles, Excel 5.0 for Windows | pyu; ek 18117550008 — b"f""Q 3.0 workbooks
with Quattro
certainly looks good. But new integration capabilities with Ao feipmm i Pro-like page tabs.
. . S Type (optional)
other Microsoft Windows applications may prove a stronger is the ruamber 0 or 1 and indicales when pagments are dus
incentive to upgrade. .-I‘_—sa 00002291686 - | £ 0o g sion
noer (350 %0 Wizard dialog box
ov[EeT 105000 elevates function
o VAo L help to a new high.
BY NICHOLAS JOHN DELONAS welEIT o

Excel has long been Microsoft’s flagship applica-
tion. Its users have come to expect excellence, and that's
generally what Microsoft has delivered. Excel 5.0 con-
tinues that noble tradition and represents an evolutionary,
rather than revolutionary, step forward. That’s good
news, because Excel 4.0 was already a good product.
However, in embracing technologies like 3-D work-
sheets and advanced data modeling in version 5.0, Mi-
crosoft is only now catching up to competitors like Lo-

NEW EXCEL FEATURES

| * True 3-D worksheets.

* In-cell editing.

e Rich text in cells: lets you use more than one
type of format on text in a single cell.

* Tool tips: tiny explanatory boxes that appear
below each toolbar button when you pause
the mouse pointer over that button.

* Full support for OLE 2.0.

o Tighter integration with other Microsoft Office
applications.

¢ Custom AutoFill: lets you create your own se-
ries, such as business divisions, for AutoFill
operations.

¢ Accounting-underline text styles: conform to
accounting standards.

* Trend charts: automatically chart various

types of trends.

tus and Borland.
Excel 5.0 intro-
duces many novel
user-friendliness
features, which Mi-
crosoft is touting as
anew kind of spread-
sheet “intelligence,”
called IntelliSense.
IntelliSense, which
Microsoft is adding
to applications such
as Word 6.0 for Win-
dows and Power-
Point 4.0, senses
what you want todo,

to help make routine and com-
plex tasks easier to automate and
complete.

If you type a formula with
an open parenthesis and don’t
add the closing parenthesis, Ex-
cel adds it for you. Excel’s de-
velopers have obviously put a
lot of work in adding intelli-
gence to this version. These
new properties should make
Excel 5.0 easier to learn and
use than its predecessor, and
that will be an important con-
sideration for any organization
looking to standardize on a
spreadsheet program.

But in today’s graphical-in-
terface world, users want more
than just new features: They
also want consistency and in-
tegration among their various
applications. More than half of
all sales of Excel for Windows
are now achieved through sales
of Microsoft Office, soit's no
wonder that the company
beefed up Excel 5.0’s ability
to share data with other Win-
dows applications, especially
other Microsoft applications.

NOVEMBER 1993 BY T E

Excel 5.0 has itself become
much more standardized. Mi-
crosoft changed the menus and
dialog boxes to closely match
those in Word 6.0, as well as a
future version of PowerPoint
that should ship in January.
People using these products
will see a consistent interface,
and the standardization of fea-
tures doesn’t stop there. A stan-
dard macro language (see be-
low), OLE 2.0, and other fea-
tures are starting to blur the
boundaries between Microsoft
products.

New Ease-of-Use Features
Users will see a more intuitive
multisheet interface in Excel
5.0. Following the lead of
Quattro Pro for Windows, Ex-
cel displays a tabbed index to
its workbook, which happens
to be the new default-document
type. Not only can you name
these page tabs, but you also
can move them by dragging
and dropping. That’s an ad-
vantage over Lotus 1-2-3 for
Windows' fixed-page structure.
continued
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The new workbooks don’t
just look good. Excel 5.0 rep-
resents the first time the prod-
uct fully embraces the 3-D
spreadsheet concept. Microsoft
has improved the functionali-
ty of the 3-D workbook over
version 4.0’s workaround that
used cross-tabulations. The 3-D
syntax is now simpler, select-
ing 3-D ranges is improved,
and, most important, adding
many sheets doesn’t quickly
exhaust Windows resources the
way it did in version 4.0.

Worksheet tabs represent the
most obvious improvement in
Excel 5.0, but other changes
aren’t merely cosmetic. For ex-
ample, Excel 5.0 adds many

more wizards for task automa-
tion. Another improvement is
Tip Wizards, which offer ad-
vice on how to better accom-
plish spreadsheet chores. For
example, if you choose Edit-
Copy from the menu, a Tip
Wizard displays a message say-
ing, “You can use the ‘Copy’
button on the Standard Tool-
bar.” If you Edit-Copy again,
the Tip Wizard offers yet an-
other way to copy data. It keeps
track of your work habits and
won'’t bother you with the same
advice more than once in the
same session.

An even better enhancement
is the Function Wizard. Click
on its icon in the toolbar, and it

gives the ultimate in function-
building help. Excel breaks out
the function’s arguments into
text boxes, and the dialog box
shows you the value of the
function given the arguments
before you commit the func-
tion to the worksheet. This is
definitely neat stuff for novices
and gurus alike.

Data Access and Analysis

External data access is one area
where Excel has lagged behind
the competition. This new ver-
sion improves matters some-
what by replacing Q+E with
the Microsoft Query technolo-
gy borrowed from Microsoft
Access. While this gives you

IT'S A FAMILY AFFAIR

When Microsoft introduced its Office packages for the Mac and Windows in 1989 and 1990, respectively, the pack-
| ages were mainly marketing bundles designed to highlight the company’s word processing, spreadsheet, and pre-
sentation graphics programs. But the company has been working ever since at improving the integration and consistency
among Word, Excel, PowerPoint, and its other applications. New versions of these three applications will be integrated
with Office 4.2 for Windows, expected to ship in January. However, purchasers of Office 4.0, which will have the new
Word 6.0, will be able to upgrade to the new versions of PowerPoint and Excel, when they become available later this
year, for free. Office 4.0 is slated to ship this fall.

To bolster the consistency of its applications from one package to the next, Microsoft designed the menu bars of
Excel, Word, and PowerPoint so that they will now provide the same choices (e.g., File, Edit, and View), except for the
third option from the right. Microsoft has coined

a new term, OfficeLinks, to describe the inte-
grating features that mesh these applications.

The new Word for Windows supports OLE 2.0. |

But in one example of a feature Microsoft added |

that goes beyond the standard object embedding

of OLE 2.0, Word 6.0 for Windows now has an Ex- if

cel toolbar icon that you can use to insert and | ‘l"

graphically size an in-place Excel 5.0 spread- “

sheet object (provided Excel is present on your [ |
[

| system).

Other integrating features are simply hard-

coded into the applications and don’t ride on top | | {reat e dvewar b sepuins e

of OLE 2.0 at all. PowerPoint 4.0 for Windows, ex-
pected to ship this winter, will have a Report it
| feature that takes a PowerPoint presentation and

query-by-example friendliness
and more data-access options, |
still prefer the better-integrated
Datalens technology that you
get with Lotus 1-2-3.

Excel 5.0 does include a
powerful new data-analysis
tool, though, called the Pivot-
Table. This is a multidimen-
sional table that lets you ma-
nipulate and rearrange views
of summary data in a manner
that is similar to Lotus’s Im-
prov for Windows. While Piv-
otTables are quite potent. they
are probably likely to appeal
only to power users, because |
did not find them particularly
intuitive.

Programmability

Of course, there’s nothing
wrong with appealing to pow-
er users, and Microsoft cer-
tainly hasn’t forgotten them in
its drive toward more user-
friendliness. The new Excel has
some dramatic changes on the
high end. The most stunning is
the introduction of Visual Basic
for Applications as the new
macro language. While Excel
5.0 will fully support the
old macro language

| The Excel toolbar icon in Word 6.0 for The new ToolTips feature R ) ]
Windows lets you place an Excel 5.0 lets you quickly learn what (which many users
| spreadsheet object directly in a document, a toolbar button does. found arcane), it is, for
- = all practical purposes,
= e Lo |avert  Fgrmal  Jeels Table dow  Hel i now ()bsoletc.
| N 4)(9] recx|3] .
| [ )i Wi Gl == While some macro
, : s ‘ mavens may lament this
~NH fundamental change,
Bl athOp News Word 6.0 "?l;' most should welcome it.
ooy ot I it sad The move to a stan('iard
| [ mewss w s s e m sizes tables just | Macro language is a
me ows de; on of
| | oot s ey o so e us e i || fike Excel. You | great one. Soon, all
adually, that by the time many of ow N . .
WY atemmers iz tha they aned 1 16 . can pick from members of Microsoft
Theoe o gy My preset formats - e .
bernd e o b« gl e W . || andthenapply = Office will share Visual
l\ New anprhre Blakio Seslr e e e et special formats | Basic as a common lan-
[ ‘ o the mncreased business we i i e ot to certain rows | e .
e e | and columns. guage. Throw in OLE

converts it into a Word for Windows outline.

Although the integration in Office has come a long way in the past three years, it still has a ways to go. Current-
ly, only Excel 5.0 can both control and be controlled by other applications through Visual Basic Applications edition
{VBA). Word 6.0 cannot control another application through VBA—it can only expose its own WordBasic objects so
that Excel can drive it. PowerPoint 4.0 will not be able to control or be controlled by other applications through VBA.
However, Microsoft is committed to continually improving the situation in both the Windows and Mac versions of of-
fice. The company has established an lnteroperability Design Group that will help ensure this happens.

—Dave Andrews

Office 4.0 for Windows (standard version): Excel, PowerPoint, Word, and Access, 3750. Profession-
al version: (substitute FoxPro for Access), 3949.
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2.0 automation, and

complex cross-applica-
tion development is suddenly
much less troublesome.

Excel 5.0 is an exciting
product full of improvements,
some of which are immediate-
ly apparent, and others that are
more subtle. Managers who are
making buying decisions for
whole departments would do
well to give Excel 5.0 a good
look.



FOR

» Widest Range of 32-bit Intel x86 Platforms
» The Industry’s Leading Code Optimizer

» Comprehensive Language Support

P OWEI. (Unleash the 32-bit power of Intel’s 386, 486 and Pentium
processors on your most dmanding FORTRAN applications with
WATCOM'’s 32-bit FORTRAN. F77* delivers 32-bit performance. The
32-bit flat memory model simplifies memory management and lets
applications efficiently address large amounts of memory. Powerful 32-bit
instruction processing delivers a significant speed advartage; typically a
minimum 2x processing speedup. Together, the power of F77" and these 32-
bit processors provide a desktop platfarm that is capable of handling
mainframe FORTRAN applications.

P erformallce. The hot, new F77* code generator advances

the performance envelope. New superscalar optimization strategy uses
“riscification” and instruction scheduling to deliver improved performance
on 486 and Pentium processors. The compiler can create a single, high-
pertormance executable which runs on 386, 486 and Pentium processors.

Pflatforms. In a single package, F77" supports a wide range of
32-bit Inte] x86 host and target platforms. F77* applications ean fully
exploit the graphical user interfaces of Windows 3.x and 0S/2 2.x.

> 32-bit DOS host and target support; includes the DOS/4GW 32-bit
DOS extender by Rational Systems with royalty-free run-time and
virtual memory support up to 32Mb,

» 0S/2 2.x host and target support; enables development of 0S/2 2.x
applications and DLLs. 32-bit Windows 3.x applications can exploit
WIN-O5/2 using WATCOM's 32-bit Windows Supervisor technology.

» NetWare NLM 3.11 and 4.0 target support; includes licensed
components of the NetWare 4.0 SDK.

» Windows NT host and rarget supoort; includes a Windows NT-hosted
debugger for 16-bit Windows 2.x. Win32s and Windows NT
debugging; also includes Win32s target support.

> 32-bit Windows 3.x target support; includes WATCOM s 32-bit
Windows Supervisor, and enables development and debugging of true
32-bit Windows 3.x applications and DLL's.

il
A
P ortlllg. To ease 5./‘*9 : porting of existing code from
other platforms, F77* has been enhamced with VAX, FORTRAN
90, Microsoft and IBM VS language extensions. F77% supports the full

FORTRAN 77 ANSI standard and is compatible with IBM’s SAA
FORTRAN language definition.

C and C++ cwmpatlblllty. Run-time compatibility
with WATCOM C/C++*allows you to combine C, C++ and FORTRAN
modules in a single application. Seamless debugging eases development
of mixed-language applications.

P I’Dfessmllal. The comprehensive prefessional toolset
includes a full-screen source level debugger, profiler, linker, librarian, object
code disassembler, make utility, 32-bit royalty-free DOS extender, licensed
components of the IBM OS/2 2.1 Toolkit, Microsoft Windows 3.] SDK and
NetWare 4.0 SDK and much more.

Price. wATCOM FORTRAN 77%v9.5 has a suggested retail price
of $599*. Dealers may sell for less. For additional information or to order
direct call 1-800-265-4555. You can also call our FAX Back system
519-747-2693 from your fax machine for immediate product information.

Promise.

You can try F77% risk-free. if for
any reason you are not completely
satisfied with the product, simply
return it within 60 days to the piace
f purchase for a refund **

WATCOM FORTRAN 17

P A s 12
RORTRAN Copr i T

1-800-265-4555

The Leader in 32-bit Development Tools

415 Phillip St-eet, Waterloo, Omtario, Canada Telephone: (519 886-3700, Fax: (519) 747-4971

“Pricein US dalars. Does nat include freight and taxes where applicable. * *Some resellers may charge restocking fex: anc limit time period fur refand. Consult reseter prior to purcnase. WATCOM and the Lighwung
Device are trademarks of WATCOM International Corp. 80486 processor phote courzesy of Intel Corp. DOS/4G and DOS/15M are trademaris ot Rationa: Systems [nc. Other trademarks are the properties of thew

respiective owners. Capyright 1993 WATCOM International Corp
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Even a free memory manager may not be a bargain—especially if
it can't give you all the memory you need.

Infroducing QEMM 7
The Memory Monuger Worth Paying For

The newest version of the Quarterdeck Expanded Memory Manager
(QEMM), version 7 once again is extremely innovative in using the
critical area between 640K and 1024K. It finds space for more TSRs
and drivers in this area than anyone thought possible. It optimizes this
area, taking into account the many drivers that need more memory at
start-up than when running; instantly calculating millions of possible
memory configurations to find still more memory for your programs
to use. And it treats the rest of memory as a giant pool to instantly
fulfill the needs of all of your programs—whether they use extended
or expanded memory. Whether your PC has 1 megabyte or 16, you can
benefit from new QEMM 7.

Instant Riches

What does more memory mean in a practical sense? It means that
your DOS and MS Windows programs run
faster, smoother and more reliably. It means
you can continue to add valuable utilities,
drivers, TSRs and new capabilities to your
PC. Whether its workhorse drivers like
LAN utilities and fax drivers; productivity- \\
enhancers like disk caches and disk compressors; -

or fun and exciting capabilities like sound boards, CD ROM drivers,
graphics tablets, etc. The better vour memory is managed, the more
versatility and flexibility your PC has. QEMM 7 lets you have it all
without fear of ‘out of memory” messages o crashes.

Look
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We tested DOS 6 with and without MemMaker and with QEMM 6 and our new QEMM
7 runs away from all of them. See details of test conditions listed below.

DOS 6 Giveth; DOS 6 Taketh Away

The best feature of new DOS 6 is the stable of utilities it includes.
Trouble is, they all eat up memory. DoubleSpace file compression
needs 43K, Vsafe anti-virus needs 745K, Smartdrv disk cache needs

28K and even Undelete takes 10-14K as a resident —
program. Using Microsofts free memory utility, WEE]
MemMaker, vou could easily end up withanetloss ~ earrecsecs

of available ‘conventional’ memory in DOS 6, W s

New QEMM 7 takes the best of the new DOS 6 —

0K 100K 200K 300K 400K 500K 600K

The key to Stealth isits use of @ There's lots more to QEMM 7

64K reserved area above 640K called  « Tuned for MS Windows
i i * New ability to use Vidram inside
the page frame. Besides being used N iy i min
by Stealth, the page frame is used « DPMI Host
by Lotus 1-2-3 r2.x for larger  Pentium Support

* Laptop suspend/ resume support
* PS/2 micro channel adapters

* Compag support

* Fine tuning tools for power users

- spreadsheets and WordPerfect 5x
for larger documents, DESQview for
multitasking, Novell Netware, IBM
LAN Server and DECnet for reduc- * 32-hit architecture for speed
ing the network driver memory foot-  * Enhanced compatibility in response

: 8 3 8 to hardware needs of our milfions
print, plus games like Wing of users:

Commander, Car and Driver, Ultima Detects adapter RAM and ROM
. and bus-mastering hard drive
Underworld II, Wolfenstein and controllers
others for fast action. Monitors DMA access into

THE PC/COMPUTING . e . memory

’_ 2 You sacrifice all this Supports Shadow RAM

' when you turn off the
4 BUST PC PRODOCTS page frame (Wthh
—[W&%¥R]  other memory managers do to maximize available

CD ROM, sound board, a network such as Novell

: S . = E= memory above 640K). Its this use of the page frame by
features into account, finding ways to give you more %= Stealth that lets you set up our PC with a mouse,
free memorv for your program while taking full i P
N

advantage of DOS 6. One new QEMM 7 feature,
DOS-Up, moves the DOS 6 kernel, its data and
resources to memory above 640K (this feature also
works with DOS 3-5), freeing 770K. Another new
QEMM 7 feature, Stealth DoubleSpace, frees 40K of

DURELLES
XCELLERT
I’nor versions o[ OEMM won just about

NetWare, reserve 8-24K of extra memory for optimal

BYTE  MS Windows performance, use all of DOS 65

[‘,”,‘,\;‘ memory-hungry utilities and still have more than
630K available for your programs. (Compared to DOS
65 527K available in the same configuration, after

every competition in sight, as well as
remaining the #1 best-selling memory
manager 5 years straight.

the memory addresses used by DoubleSpace and
makes them available for other drivers and TSRs.
Both features ensure that the all-important memory

using MemMaker).

below 640K is free for your programs. And QEMM 75 seemingly
small feature of supportmg multiple configurations gives you the flex-
ibility and ease of setup that you expect. (MemMaker doesn't work
well with this important DOS 6 feature) Thats why it makes more
sense than ever to put your money on the best memory manager.

Page Frame: the Key fo Your Future

There’s been a lot of talk about our patent-pending Stealth technology.
Jealous talk, mostly. Because nobody else can touch its performance.
Our Stealth ROM feature, pioneered in QEMM 6, frees 48-115K of
ROM addresses for use by TSRs and drivers. Our Stealth DoubleSpace
feature, described above, frees another 40K. And as you might imag-
ing, there’s more to come.

Fosier to use for Novices
More Power for Experts; More Memory for All

Our seventh-generation thoroughbred QEMM has improved ease-of-
use, with Express Install and Help features. And for power users,
Advanced Install and editable parameters and troubleshooting hints.

And QEMM 7 comes with Manifest, the award-winning memory
analyzer—enhanced for more flexibility with Pentium testing, laptop
battery reporting, network analysis and editable configuration files.

The new and ever more exciting capabilities coming to your PC
will all compete for memory with your favorite apphcatlona TSRs
and drivers. And that makes QEMM 7 the front runner in your efforts
to get get the best performance out of vour PC today—and tomorrow.

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 3929851 Fax (310) 314-4219

Quarterdeck International Ltd, B.LM. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 2844380
QEMM Users: upgrades are available from dealers.

You can also buy dimctﬁ'om Quarterdeck. Call (800) 354-3222 ext. 1D7 and ask about our special Game Pack offer with your upgrade!

Ho ot the chart numbers CPU—48633 ALR P um\n \nul

ipped n'f’\i' nm of RAM
requil r\rl cach memony manager, the tollowin I-“

d running MS-DCO 6, Comparisons were done ust ug w following memorv managens; QEMM 7, QFMMA(H.M\DU%M emMaker In addition to the drver (or drivers)
MParse n the CONFILSYS hl SETVER LXLI)\)" HIGH, FILES-20, BUFFERS=10, STACKS=0.0, MVSOUND SYS, SNDBK12SYS, SLCDSYS, DOS SHELL statement, an the
ALTUF\H Ilr\ﬂlk VSAFE, MSC l)}\ l,\DH ETE L5L COM, NE2000 COM, IP? \ODILOM NETX OR EMSNETX, MOUSE.COM, SMARTDRV.COM, PRTSCCAP COM

1993 Quarterdech Office Systems, Trademarks are property of their respective owners.
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COMMUNICATIONS

E-Mail Unplugged by Wireless WANs

Wireless WANSs (wide-

area networks) have been slow-
ly chugging toward mainstream
business use. But the wireless-
data movement is picking up
steam, and the engine that’s
driving the demand for wire-
less WANS is convenient ac-
cess to the E-mail systems that
people depend on through the
wired-phone network.

“E-mail is the logical first
application for wide-area wire-
less networks,” notes Eric Ar-
num, editor of Electronic Muil
and Micro Systems, a newslet-
ter published by BRP Publica-
tions ( Washington, DC). “E-
mail works, it’s easy, and it's
become an all-purpose data
transfer system.”

People wanting wireless E-
mail have a few choices and
will soon have more. Intel re-
cently introduced three pack-
ages that put all the pieces—
hardware, software, and net-
work—into a reasonably priced
bundle. The products are de-
signed to work with RAM Mo-
bile Data’s radio-packet net-

month. The Intel packages cost
$795 apiece.

“We think E-mail is the
most-wanted application in the
wireless field, and that people
would prefer to use what they
already know to get it,” says
Tom Jackson, wireless mar-
keting manager at Intel.

Intel is not the first company
to offer a coordinated solution
for wireless E-mail. Ericsson
GE is selling a $995 bundle
called Mobidem Kit, which
works with RadioMail’s wire-
less service. Motorola, which
currently operates a one-way,
pager-based E-mail service
called Embarc, says it plans to
introduce two-way E-mail
products in 1994, perhaps using
the Ardis wireless network it
runs with IBM. Many other
companies are working on
wireless products for delivery
late this year and in 1994.

The next step in the evolu-
tion of wireless E-mail will be
reducing the size of the hard-
ware from a bulky external mo-
dem to a thin card that slides

PACKAGES FOR WIRELESS E-MAIL

INTEL'S WIRELESS MODEM:

¢ wireless modem—a Hayes-compatible
radio modem (also sold by Ericsson GE as
the Mobidem)

o wireless version of Lotus’s cc:Mail or

Microsoft's Mail

Both packages require a $795 server
version,

| WIRELESS MODEM (EASYLINK):

found in many note-
books and hand-held
PCs, including Ap-
ple’s MessagePad.
Motorola and Mega-
hertz have announced
their intentions to pro-
duce wireless modems
on PCMCIA cards in
1994. **Until the PCM-
CIA two-way trans-
ceivers for RAM and
Ardis come out, there
will be limited acceptance,”
says Mark Eppley, chairman
and CEO of Traveling Soft-
ware ( Bothell, WA), which is
working on wireless products.

There are other obstacles, in-
cluding the fairly short battery

¢ wireless modem
» AT&T's Access Plus software (for use with
its public EasyLink network)
ERICSSON GE'S MOBIDEM KIT:
¢ Mobidem wireless modem
* Hewlett-Packard’s HP 95LX palmtop

o wireless E-mail software and gateway
service from RadioMail

RadioMail is also available for other DOS
systems and was recently introduced for
Apple's PowerBook portables.

life of most portable modems
and computers. But many be-
lieve it's only a matter of time
before people begin embracing
wireless E-mail as eagerly as
they have cellular phones.
—Christopher 0'Malley

COPD NETWORK EMULATOR FOR DEVELOPERS

Wireless communications may get a boost from a new Windows-based
development tool that emulates a complete CDPD (cellular digital

packet data) network. The software emulator, called CDPD Work-

bench, lets developers test their applications while simulating various
levels of network traffic, radio interference, vehicle speeds, and other
variables that are difficult to create under actual conditions.

Workbench was introduced in September by Cellular Data (Palo
Alto, CA, (415) 856-9800). Workbench emulates the entire CDPD net-

work, which charges $75 a  into the PCMCIA slot now

CELLULAR
Cirrus Subsidiary

Leads CDPD Push

Puciﬁc Communications Sciences, Inc., a subsidiary of Cir-
rus Logic located in San Diego, is playing a central role in the de-
velopment of CDPD (cellular digital packet data), the technolo-
gy that wedges bursts of bits into minuscule pauses in the analog
cellular-phone system.

PCSI was a key developer of CDPD technology and specifi-
cations, supplying prototype equipment to the nine-member
CDPD consortium and helping conduct field tests in 1992, This
past August, only days after AT&T revealed its plans to acquire
McCaw Cellular, PCSI announced that it had been selected by
AT&T to supply equipment for adding CDPD capability to cell
sites. PCSI's electronics will be bundled with other AT&T prod-

ucts and services and sold to cellular carriers upgrading to CDPD.
continued

DIGITAL
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work between the mobile-computing device (known as the MAS, or Mo-
bile Application Subsystem) and the host device (the F-ES, or Fixed-
End System).

“Given the alternative, which is to put an engineer in a car and drive
around a lot, the price [$3995] is exceptionally attractive,” says
Jacques A. Robinson, president and CEO of Cellular Data. Without rig-
orous testing, says Robinson, developers can’t be sure how their wire-
less applications will fare in the hostile environment of mobile commu-
nications.

Just before the official launch of COPD Workbench, as this article
was going to press, Cellular Data was informed that its key source of
funding would no longer be available. A spokesperson said the compa-
ny is seeking alternative sources. —Tom R. Halfhill

The Network Emulator Replaces...

e Mobll7 —_—
omputin, Modem
Device i |

CDPD Network Emulator



DEVELOPERS:

Have you been asked to produce a fast, open, [dl3a00aaca4 application
that is inexpensive to deploy and differentiates your company?

Then we have a suggestion...

<
use our engine.

The new Raima Database Server is a Raima Database Server

product designed for developers who Acctsec, sppcan als 1
o epe . as a front en a client/server

value flexibility along with speed and ANS! opec Oblect Record ¢\yom - Tl

s sQL Oriented Server
support for standards. Your application . " et
design is not constrained by the sondarss ~ TCP/IP LanMam  SPX  LanServer~ """ P

matter State-of-the-art

database interface. Why7 With RDS, we 3 Flexible Database Schemas

Multiple APIs Map your existing

begin with a multithreaded client/server Full Combined Network —  iccai o
0 0 . legacy data
architecture coupled to a high perfor- T
mance SQL processor/optimizer. Then Ports easily == Netware ready
ance SQL processor/op Nare  uNix  os/z  Windows

we add support for C++ objects, a fast
record-oriented API, and custom extension modules featuring remote procedure calls from
your client application to your server-hosted user defined functions. Further, your database
schema can be fully relational, network, or a combination of the two. It’s all there for you.

Supports Join the thousands of developers, from small vertical market ISVs to

stored industry giants like Hewlett Packard, who use our technology to set
procedures,

their applications and products apart.

LU  Call 1-800-DB-RAIMA for more information.
referential

integrity! R AI M A

Raima Corporation, 1605 NW Sammamish Rd., Issaquah, WA 98027 (206) 557-0200 Fax: (206) 557-5200

1993 Raima Corporation. Raima Database Server is a trademark of Raima Corporation. Raima is a registered trademark of Raima Corporation
Other computer and software names are trademarks or registered trademarks of their respective holders,

Raima Benelux - 31 (2159) 44738 Raima Deutschland 49 (7022) 9256 44 Raima Espafia 34 (3) 485 13 04 Raima Italia - 39 (49) 829 1285
Raima UK Ltd. - 44 (276) 685 761 Rhone-Alpes - 41 (21) 825 4800 France - 33 (1) 46 48 61 02




If patience is a virtue, it would be Performance Benchmarks Fortunately, there's a smarter alternative

tough to find anyone more virtuous s e Intel Cyrix 86| O the downward migration path pictured
performance) i386 U P
than a 386 user. pa™ | above. It’s called the 386-t0-486 Upgrade
Of course, you're not waiting to be oo 2L X | Microprocessor.” And it’s only available from
¢ 4 g MS Word 2.0 1.0x | 28k p : y

canonized. You just want to get your Cyrix? the smarter microprocessor company.

Micrografx Designer 3.1| 1.0x 2.6x

spreadsheet crunched, printed and Benchmar s i an 1B P2 Ml OO It's smarter because it's the only single-
e-mailed before your bosss boss calls ~ ~ The new Cyrix 386-10-486 Upgrade chip upgrade solution of its kind. And as

. / Microprocessor delivers application performance .
you looking for it. tha's tice as fast. And thats wice as smart. - SUCh,, the most cost-conscious way to replace

Now if you had a 486, you wouldn't have this the pedestrian 386 computer you have, with the searing
problem. But all that wishful thinking goes out the 486 power you want.
window when you consider the double-knots on Our upgrade chip acts just like a 486, and with good
your company’s purse strings. reason. It has Clock Doubling, a 1K on-chip cache

©1993 Cynx Corp Cynxisa d trademark, and Cyrix instead is a trademark of Cyrix Corporation




2. o .
v Y /
200

and enhanced Cx486 technology. | 1y /] even the stingiest bean counters.
Which means it delivers twice the b LS Every Cyrix upgrade chip
application performance, and 100 Juox comes with the reassurance of a
= e — e yr— L. s
percentcompat- = = limited lifetime warranty, toll-free
lblllty with all Talk cbout immediate gratification. Just use the chip removal tool [e]ephone support, and a money-
provided to pull out your 386DX chip (16, 20, and 25 MHz versions
5 your software. only at the moment), and plug our Cyrix Upgrade Microprocessor back guarantee.
WINDOWS Ne'\/\zlre Like DOS into the empty socket. Then get ready for screaming 486 power. So do the smart thin g
Windows and OS/2. Even Windows NT. It’s also Call us directly at 1-800-46-CYRIX. Quick. Before

certified software compatible in Novell, Banyan and your old 386 computer inadvertently takes flight.
Lan Manager nodes.

; o : : . ® )
What's more, it's easy to install (it takes all of 15 min- ‘ ix" In s'ea d
utes),and costs under $400. So it’s also easy to justify to yr
All other brand or product names are trademarks o regstered trademarks of therr respective holders
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News &Views

Cirrus Subsidiary

Leads CDPD Push

In addition to its work on the
infrastructure side of CDPD,
PCSI is providing products for
the subscriber side. The com-
pany was awarded a contract
in November 1992 to supply
IBM with CDPD modules for
mobile computers; IBM was
expected to announce this fall a
model of the ThinkPad with
PCSI1's CDPD modem built in.
The company is also working
closely with Apple to develop
wireless-communications fea-
tures for next-generation Mes-
sagePad systems.

Brandon Nixon, product line
manager for wireless commu-
nications at PCSI. says that tri-
als of real CDPD systems will
begin this month, with many
areas rolling out in the first half
of 1994. National coverage and
roaming agreements between
carriers likely won't be in place
until 1995. Nixon believes that
there will be a strong link be-
tween CDPD and the use of
hand-held computers like the
MessagePad. “CDPD will re-
ally come on strong with PDAs
[ personal digital assistants},”
he says.

On the other hand, he notes,
the technical problems of im-

DATA STORAGE

Sony’s MiniDisc for Data: Future Floppy?

S()ny’s recent decision to adapt its 2.5-inch
audio MiniDisc for computer data storage pos-
es a new alternative to conventional floppy disks.
which are falling far behind the curve of today’s
mass-storage requirements.

MD DATA, as Sony’s new MO (magneto-
optical) format is called. offers a promising com-
bination of storage density. economical mass
duplication, and cross-platform compatibility.
MD DATA disks come in three variations:
writable, read-only, and a hybrid that’s partly
writable, partly read-only. They all store 140
MB of data per disk. and all disks are readable on
the same drive. The disks are protected against
physical damage by a shuttered cartridge and
are more resistant to stray magnetic fields than
conventional floppy disks, according to Sony.
Because MD DATA has its own file system,
disks are interchangeable between PCs, Macs,
and other supported platforms.

Writable MD DATA disks can be erased and
rewritten any number of times. Blanks are ex-
pected to cost about $20. That's nearly as much
storage as a hundred 1.44-MB floppy disks at a
much lower cost per megabyte. For software
publishing, read-only versions of the disks
(called MD-ROMs) can be mass-produced using
the same premastering process as CD-ROMs.
In quantities of thousands, they
could cost only $1 or $2 each.

Hybrid MD DATA disks are
intended for interactive applica-

replacement for CD-ROM because it offers only
about one-fourth the storage capacity. It also
won't replace hard drives because the data trans-
fer rate is only 150 Kbps, the same as most CD-
ROMs. But MD DATA could fill the need for a
writable, removable storage medium that match-
es the growing demands of today’s PCs.

The shortcomings of floppy drives are be-
coming more apparent as PCs accumulate mega-
bytes of memory, hundreds of megabytes of
hard disk space, and applications software that
ships on a dozen or more disks. Years ago, flop-
py disks could store two or three times as much
data as the computer’s RAM. but today that ra-
tio is reversed. Many files—such as those pro-
duced by page-layout programs—are too large to
fit on a single floppy disk, even when com-
pressed. Hence the popularity of removable hard
drives for sending files to service bureaus and the
widespread use of tape cartridges to back up
hard drives.

MD DATA could provide a universal solution
that’s small enough for mobile computers. The
nearest likely competitor is floptical technology.
which stores 21 MB on a 3'.-inch magnetic disk
and offers backward compatibility with exist-
ing 3'/-inch floppy disks.

—Tom R. Halfhill

Overwriting Technique Used for 2.5-inch MiniDisc

1010101

plementing a cellular radio, es-  tions in which some information

Magnetic | 1’1" )

pecially in a PCMCIA form is read-only and the rest of the Head = ——t Writing to a
factor. are quite challenging.  disk is writable. Like conven- ‘§ Magneto-Optical Disk
because electromagnetism  tional MO formats, MD DATA “ Now Data_ Ol 0e8 = mo Laser

from the screen interferes with  uses a laser to heat selective lo- v LW/ W WiLayer | Optical et
the signal. PCSI's product for  cations on the disk to their Curie | _ Disk ik __Optical Disk
IBM will be embedded in the  point—a temperature at which | Rotation Attt

Objective

—— Magnet
Lens .

system, not on a PCMCIA
card, but the company expects
to deliver card-size products
later, as does Motorola.
CDPD offers an attractive
business opportunity for carri-
ers. because they will be able to
realize greater profits from their
existing cell sites. A study by
IBM and McCaw Cellular
found that even at peak usage,
roughly 30 percent to 40 per-
cent of the total bandwidth at a
site is idle; these holes can be
filled with data packets billed at
510 7 cents each.
—Andy Reinhardt

the magnetic material can be eas-
ily altered by the drive’s read/
write head. But MD DATA dif- a
ters from conventional MO tech-
nology in two important ways.
First, the drive can erase and
rewrite data in a single pass; reg-
ular drives require two passes.
Second, this direct-overwrite
technology allowed Sony to
greatly simplify the optical head.
thus reducing cost, size, and
power consumption.

Sony hasn’t announced prices

Sonv gets single-pass writing by using three new techniques. First, the
luser and the magnetic read/write head are positioned on apposite
sides of the disk, and the laser remains constantly on during reading
and writing. Other MO drives repeatedIy turn the laser on and off
while erasing and writing the magnetic signal (see the figure inset). By
leaving the laser constantly on, Sony was able to simplify the design of
the optical head. Normally, this would require a powerful magnetic
field, but Sony also invented a new magnetic laver (i.e., terbium ferrite
cobalt), whose polarity can be changed by using only one-third as
much magnetic coerciviry as conventional MO drives. This allows a
weaker magnetic field, which in turn reduces the size, complexity, and
power consumption of the head. Sony claims the new head is more

for MD DATA drives, but Mini- | efficient than regular heads and requires only about 100 nanoseconds
Disc audio recorders now sell for | 1o reverse the polarity of a spot on the disk.

about $700. MD DATA isn’ta L

32 BYTE NOVEMBER 1993



INTRODUCING FRAMEMAKER 4

~We wrote & published,
edited & organized & designed,
formatied & indexed,
cross-referenced & distributed
the book on writing and publishing.

Writing is a breeze with

our high-speed WYSIWYG

word processor, which " 2

includes a spell checker Chapter 9: The D mum:s

and thesaurus. of Vo S i
Refed i by some ashe molker &/
pL T i r i

Create custom colors e et

with CMYK, RGB, I11.S, =

and PANTONE® color

paleltes, and prodice

4-color process or spot

color separalions.

Build complex documents

referencing, running headers
and footers, plus multiple indices

easily using automatic hypertext
markers, mullichapler cross- \
and lables of contents.

A sophisticated math editor lets you create
and edit evervthing from simple arithmetic

lo calculus equations.

\‘,:b;
62
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FrameMaker4

TN
pEAdl

Page layoul tools enable
rolated text and graphics,
dashed and dolled lines,
multiple columns, auto
side heads, even portrail
et . and landscape pages
- in the same document.

Conditional text lels you
store or display multiple
versions of a document
in a single file.

= —— Qur advanced table

= editor lets you build
multipage tables with
unlimited paragraphs,
straddled cells,
rolated text, even
graphics.

Create your own graphics with a
full set of drawing tools, or import
24-bit color images.

Frame Technology presents the best way Lo write and publish demanding business and technical documents: Introducing
new FrameMaker® 4.2 FrameMaker 4 dramatically increases your productivity because it automates much of the publish-

ing process. Which makes it faster and easier to produce everything from simple business reports to complex multichapter
manuals.Z> Only one program handles it all, FrameMaker 4. Which means you don't have to switch back and forth between

word processing, graphics, and page layout programs, and you won't lose any of your data or formauing.@ FrameMaker 4 is loaded with

7
7

over 100 new features including context-sensitive help, automatic side heads, document compare, even ad hoc formatting. 2 Best of all,

you can share your FrameMaker 4 documents with your colleagues across the most popular hardware platforms. Including Windows,
Macintosh, and /Motif. 2 So when you need to write, publish, design, edit — the works — make

sure you use the one program that does it all: FrameMaker 4. For a free guide to writing and
publishing, or information on our special upgrade offer, call 1-800-14-FRAME, Ext. 926.

2 Frame

©1993 Frame Technology Corporation. All rights reserved. International customers please call (408) 433-3311. Frame., FrameMaker, FrameViewer, Frame Technology, and the Frame logo are
registered trademarks of Frame Technology Corporation. Other brand or product names are trademarks or registered trademarks of their respective companies.
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AMBRA.
WE COSTOM-BUOILD. 50 YOU DON'T HAVE TD.

Complete customizatio.n — at no extra cost.

L ]
Sorry to disappoint all you ha'ru.js-on, do-it-yourself types.
Likewise, you people who insist'o.n paying for every
service that comes your way. Whéﬂ. it comes to

customizing AMBRA™ computers, yo.u.can leave your

Prompt service and support —

no empty promises.

Now, for you savvy buyers: We know you're looking for

more than a mere computing "bargain." Quite rightly,

you want to be sure of receiving rapid service and ready

support. That's why we've contracted with IBM to back
AMBRA systems with rock-solid

tools in the box and your money .'.

in the bank. Just send us your .“
specs. We'll build you a ready-to- .°,
run computing solution including .‘.

everything from your choice of
processor to your choice of word
processor. Plus your choice of
options, preinstalled. And you
won't pay an extra penny for the

service, or wait an extra day.

ceesssccssssccssscsscssssscssscascduans ol
High-powered technology —
without high prices.

- HI-.I-I.IJHJGHJ’

B

one-year warranties. You can count
on expert technicians nationwide to
deliver onsite service within two
days of your call, Monday through
Saturday.! You can also rely on a
toll-free support line for answers
any time you need them

technical representatives are
standing by to assist you 24 hours a
day, every day.

A word to the power-hungry: You

can put away that huge purchase order. AMBRA offers
the latest and leading industry-standard technology -
like blazing-fast IBM® Blue Lightning™ processors,

Intel® Pentium™ complexes, advanced video
subsystems, high-speed local bus architecture, and

lots more — for lots less.

Here's how: Sourcing worldwide from the best
suppliers, we buy smart and bargain aggressively. And

because we keep our overhead low, when you buy

direct from us, we pass our savings directly along to you.

i 00

\\ Money-back guarantees —
s not gimmicks.
\
Finally, to all our ne%v and soon-to-be-new friends: We

absolutely want you ta be satisfied with your customized
AMBRA system. If, for}my reason you're not, you can
simply return it within 30 %i@ys for a full refund."” We're
committed to delivering exactly the computer you want,
exactly the way you want it, at a price that's only
surprising in terms of its thriftiness. We build it your
way. To meet your needs. And, if you're not happy,

we'll give your money back.

AMB R
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OMBRA invites you to design
the world’s most important computer.

SLIMLINE (3x3)

Processor [1486SLC2, 50 MHz [1486SX, 25 MHz

[1486DX, 33 MHz

Memory 4MB [18MB OI16MB OOther___ MB
Hard disk [J120MB OJI70MB [1240MB [J340MB

DESKTOP (5x5)

Processor [1486 Blue Lightning, 66 MHz
[1486DX2, 66 MHz

Memory [J4MB O8MB O6MB (032MB [164MB
Hard disk [JI170MB (J240MB (J340MB [J1440MB

MINITOWER (8x6)

Processor [1486 Blue Lightning, 66 MHz
[1486DX2, 66 MHz

Memory [J4MB (J8MB [116MB [132MB [eAMB
Hard disk [70MB []240MB [1340MB [J440MB

EISA DESKTOP (8x6)

Processor [1486DX2, 66 MHz [Pentium, 60 MHz
Memory [18MB Oi6MB (J32MB [J64MB
Hard disk [J170MB [J240MB [J340MB

[(J440MB [1540MB SCSI-2*

EISA TOWER (8x12)

Processor [1486DX2, 66 MHz [Pentium, 60 MHz
Memory [18MB OleMB [(032MB [164MB

OOther MB

Hard disk [J170MB [1240MB [J340MB
[1440MB  [J540MB SCSI-2

*Not available with 486DX2, 66 MHz processor.

Yours.

MONITORS

14-inch

15-inch

17-inch

2l-inch

OVGA color [SVGA color
OUVGA color

OJAMBRA Flat Square Tube
CONEC Multisync 4FGE

OAMBRA Flat Square Tube
CONEC Muiltisync S5FG

CONEC Multisync 6FG

OPTIONS

CD-ROM

Modems

Tape backup
drive

Graphics
accelerator

Printers
& scanners

Olnternal drive and software
Multimedia Kit

[ Data/Fax intermal (12400 bps internal

[J120MB internal/external
[J250MB intemal/external

OATI Ultra Pro Graphics VL

[(JIBM Personal Printer Il (24-pin)

OJIBM LaserPrinter 4039 (12 ppm)
OIBM LaserPrinter 4029 (10 ppm, 6 ppm)
[Calera WS Complete PC Scanner

SOFTWARE

Word
processing

Accounting

Spreadsheet

Graphics/
presentation

Comm/fax

OLotus Ami Pro [OMicrosoft Word
IWordPerfect

|Quicken

OMicrosoft Excel® OLotus 1-2-3
[ Quattro Pro

OLotus Freelance Graphics
OMicrosoft PowerPoint

WinFax Pro



@ustomized computers at uncommonly smart prices.
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Slimline SuperSavers Do-More Desktop

* 486SLC2, 50 MHz * 486 Blue Lightning,

* 4MB RAM max: [6MB 66 MHz

* 64KB processor cache * Upgradeable to Pentium
* 35" 1.44MB diskette drive technology

* 120MB (19ms) hard disk 8MB RAM max: 64MB

* 3 16-bit ISA slots 256KB processor cache

* Windows™ accelerator 35" 1.44MB disketze drive

with |™MB video memory 240MB (15ms) hard disk

* 14" VGA Color Monitor Onboard SCSI
* Slimline casing (3 x 3) 5 16-bit ISA slots (2 VESA
» MS-DOS® 6.0, on local bus)

Windows 3.1, mouse * Windows accelerazor wth

IMB video memory
* 5" Flat Square LR color

$1,179

* 486DX, 33 MHz monitor, NI

* 4MB RAM max: 36MB * Network-ready

* |28KB processor cache (Ethernet 10BaseT)

* 35" 1.44MB diskette drive * Desktop casing (5 x 5)
» |70MB (17ms) hard disk » MS-DOS 60,

* 2 VESA local bus slots Windows 3.1, mouse
* Windows™ accelerator

$ 1,979
(For 8 x 6 mintower, add $50)

with [MB video memory
14" SVGA LR Color Monitor
MS-DOS 6.0,

Windows 3.1, mouse

$ 1,539

Multimedia Minitower Pentium Processing

o Powerhouse
* 486 Blue Lightning, 66 MHz .
= . * Intel Pentium processor,
* Upgradeable to Pentium
60 MHz
technology * 64-bit processor complex
« 8MB RAM max: 64MB np ~comp
» 8M3 RAM max: 64MB
» 256KB processor cache
" . . » 256K3 processar cache
* 35" 1.44M3 diskette drive p . .
+ 440MB (12ms) hard disk » 35" |.44MB diskette drive
* 540MB SCSI hard disk
P Sl S S * Onooard dual-channel
* 8 [6-bit SA slots (2 VESA
8 fast SCSI
on local bus)

* 8 32-bit EISA slots
(2 VESA on local bus)
* ATI Ultra Pro Mact 32,

* Windows accelerator with
IMB video memory
* CD-ROM drive

S . 2MB VRAM
* Media Vision | é-bit * {5" Flat Square LR color
sound card .
monitor, NI

* Stereo speakers

* |5" Flat Square LR color
monitor, NI

* Network-ready
(Ethernet [0BaseT)

* Minitower casing (8 x 6}

» MS-DOS 60,
Windows 3.1, mouse

$ 2,549

* Desktop casing {8 x é;
convertible to minitower)
+ MS-DOS 6.0,
Windows 3.1, mouse

$ 3,999

OFPECIAL OFFER: GET THE BIGGER PICTURE!

* We're upgrading the view on every AMBRA model with a 66 MHz or Pertium processor — without raising the price! With these systems,
instead of the standard |4-inch SVGA, you get a |5-inch Flat Square color monitor. At no extra cost. Lim ted-time offer. Call for details

In Canada? call 1-800-363-0066, ext. 87|

CALL 1

i 00

800-252

{4

6272, EXT.295

AMAR

1 Please call 1-800-252-6272 for delails regarding AMBRA's money-back guarantee and limited warranty. Onsite se-vice
may not be available in certain locations.

2 Re!um shipping and insurance charges are the responsibility of the customer.
3 Qfferings may citfer in Canada

©1993 AMBRA Computer Corporation

AMBRA is a trademark o ICPI Ltd. and used under licsnse therefrom. The AMBRA logo and logotype are trademarks ol

AMBRA Computer C IBM is a regi and Blue Lightning 1s a trademark ol internatianal
Business Machines T ion. Intel is a regi and Pentium is a of Intel Carporat on.
Microsolt Word, Mcney Excel, PowerPoint, and MS-DOS are registered trademarks and Windows is a trademark of

Microsoft Corporation  Alt other product names are or of their ive suppliers
Offerings, prices an preducts are subject to change or withdrawal wnlhoul prior notice. Prices do not nclude shipping




WILL RUN ON MAC, WINDOWS, AND UNIX

First PowerPC Systems

Hit the Street

ll looks as though the first
system to use the PowerPC 601
processor will come from—
drumroll, please—IBM. The
company's Advanced Work-
stations and Systems division
plans to ship four PowerPC-
based systems by the end of the
year, including a server that
will cost about $9000. Any fu-
ture single-chip RS/6000 mod-
els that AWS will introduce
will be based on the PowerPC.
The company claims that the
Model 250, one of the four new
RS/6000s, will run two to three
times faster than its older sib-
ling, the Model 230.

The Model 250 will run the

same AIX 3.2.5 applications as
the current single-processor
RS/6000s (Models 220 and
230), which use IBM’s RISC
processor. IBM says that its
version of the PowerOpen en-
vironment, expected to ship
this year, will also let you run
Mac and Windows programs
on the Model 250. Other oper-
ating systems being ported to
the PowerPC platform include
Apple’s System 7, Microsoft’s
Windows NT, SunSoft’s So-
laris, IBM’s OS/2 (perhaps in
the form of Workplace OS),
and Taligent’s Pink.

“We’ve been criticized a lot
for not being first to market

Sharing the PowerPC  Three separate arms of IBM are currently devel-
oping PowerPC-related products. An additional suspect—IBM PC Co.—is
sticking instead with the Intel 80x86 platform, which includes IBM
variations on Intel processors, like the 486-based Blue Lightning from IBM
Microelectronics. Following is a rundown of the players.

IBM PC Co.

Somers, New York
Robert Corrigan, president and CEQ

At least for now, this division will develop
systems based solely on the Intel 80x86
platform, despite earlier public
statements to the contrary.

IBM Advanced Workstations

and Systems

Austin, Texas

Bill Filip, president

This division will have introduced the first
PowerPC-based RS/6000 system, the
Modet 250, by the time you read this.
Early next year, it will bring out a 5.5
pound Tadpole-developed notebook
based on the PowerPC. It will eventually
replace the entire single-chip RS/6000
product line with PowerPC-based
systems running AIX and PowerOpen.
Multiprocessor systems will be based on
POWER?2 processor modules.

IBM Power Personal Systems

Somers, New York
Nobuo Mii, president

Formed with the mission of developing
and marketing PC-ike systems based
exclusively on the PowerPC, this division
expects to introduce its first products by
mid-1994, which will compete with Intel-
based systems.

IBM Microelectronics

Fishkill, New York
Michael J. Attardo, general manager

Formerly called IBM Technology
Products, this division is the sole
supplier of PowerPC 601 chips. It
manufactures and sells the 6XX series to
system makers and next year will
introduce the PowerPC Embedded
Controller 4XX series. It also makes I1BM
processors under a technology-sharing
agreement with intel.

—E.P.
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with technology that we in-
vented,” said AWS’s worksta-
tion marketing director John B.
Holz, “so here’s a case where
we’ ve been working real hard.
We invented it, we want to be
first, and, unless something
strange happens, we will be
first.”

For people who need multi-
processor RISC systems, IBM
offers POWER2, a replacement
technology for the POWER
chips now implemented across
the SMP (symmetric multipro-
cessing) part of the RS/6000
line. While the PowerPC 601
is capable of multiprocessing,
Holz says that the multichip
POWER?2 processor module is
far superior to any multipro-
cessor array of PowerPC chips
that could now be built.

At the Unix Expo show in
New York, AWS also pre-
viewed the PowerPC-based
notebook computer that Tad-
pole developed for IBM. The
5.5-pound notebook, boasting a
9.3-inch color TFT (thin-film
transistor) display, is finished,
said Holz, but IBM will not an-
nounce it until early next year.

The real trick for IBM will
not be selling RS/6000 cus-
tomers on the PowerPC. It will
be persuading customers who
use Intel-based systems that a
PowerPC-based computer will
run their DOS, Windows, and
0S/2 applications. Another di-
vision of IBM’s Personal Sys-
tems line of business, Power
Personal Systems, came into
being solely to develop Pow-
erPC-based computers. The
first of these will be client-lev-
el machines.

—Ed Perratore

IBM'S POWER2 SYSTEMS

For many customers of IBM's Ad-
vanced Workstations and Systems
(AWS) division, the PowerPC just
doesn't cut it—at least not in its
present incarnation. For these
high-end AIX users, whose needs
rise to the level of massively paral-
lel systems, there's the new POW-
ER2 architecture and two systems
to employ it.

POWER2 uses an eight-chip
processor module that includes
several processors and support cir-
cuitry (e.g., 1/0 and cache con-
trollers). Because of the integra-
tion of these chips, IBM claims, a
module will execute six instruc-
tions in one machine cycle. It looks
like a uniprocessor to the operat-
ing system and any applications.

By contrast, an operating system
dispatching instructions to an
eight-processor PowerPC configu-
ration would do so knowing there
are eight processors. POWER2
modules can be implemented in
the hundreds, while the PowerPC’s
efficiency quickly falls short be-
yond eight to 12 chips. Hence
AWS's plans, at least for now, to
limit PowerPC to single-chip imple-
mentations.

Along with the debut of POW-
ER2, IBM has announced two sys-
tem families that will use this ar-
chitecture. The 990 replaces the
RS/6000 970B and 980B. It may
be rated the fastest RISC system in
the industry, until new high-end
systems appear. The new 58H and
590, running at 55 and 66 MHz,
respectively, are replacements for
the RS/6000 580. Existing systems
are field-expandable to POWER2;
no prices were yet available.

IBM is expected to announce mas-
sively parallel systems using POW-
ER2 by the end of the year.

—E. P.



Extraordi
Exo-Upgrade.

Upgrade To CA-Clipper 5.2 For $299 And Get A Copy Of
New CA-Clipper /ExoSpace” And Your Choice Of
Another Product Absolutely FREE!

CA- Chpper

er Application
snent System

09

Competitive Upgrade!

Break Through
The 640k Barrier With
New CA-Clipper/ExoSpace!

CA-Clipper’/ExoSpace™increases directly
addressable memory by up to 2,500% —

T from 640k to 16
BATABASED | ([ ooC % megabytes 5
N N Eliminate virtual
memory swapping,
greatly improve per-

formance and run your Clipper applica-
tions in protected mode. Existing 5.2
users can get CA-Clipper/ExoSpace for
only $99!

Circle 77 on Inquiry Card.

CAClipper/ExoSpace” l CA:Clipper Tools’

i
l 599

) Value
o =

$695
) Value

Break through the 640k barrier with

the ultimate extended memory man-

ager! Increase directly addressable
memory, from 640k to 16 megs.

Over 550time-saving, problem-
solving functions in one high-perfor-
mance package. Raise your produc-
tivigy with this valuable library.

CA-Clipper 5.2: The Complete,
Professional Programming
Environment.

CA-Clipper°5.2isa Do
robust language, an M
efficient linker, a s
flexible preproces-

sor and a high-per-
formance compiler. It includes: an editor,
debugger and make utility for creating PC-
and LAN-based applications.

Feature CAClipper | FoxPro | dBASE IV

| CAClipper/Compiler Kit CA-dBFast’

e

C r:pllr almost any dBASE IV dBASE apps come alive with new
jon in three casy stey nd A dmz.«z O~ the first dBASE.
produce executable (.(EXE) files with P database and I
the efficiency of CA-Clipper. Sfor Windows.

New RDDs For FoxPro,
Paradox and dBASE 1V.

Replaceable database drivers for all the
most popular development systems. Plus
you can customize CA-Clipper with user-
defined commands and functions. And
seamlessly integrate modules from lan-
guages such as C, Assembly, dBASE and
Pascal. There are no runtime fees, no addi-
tional licenses, no LanPaks.

So what are you waiting for?

Call right now
and upgrade to the OMPUTER
SSOCIATES

new standard in
Xbase development Software superior by design.

Lexieal Verfable Sooping YES NO o
User-defiaad Commands YES NO NO
Code Blocks YES NO NO
Nestied Multidimensional Arrays YES NO NO
Pradefined Cjec Classes YES NO NO
Vartubles Modiflable in Debugger YES NO NO
Custonizable Reactive Ermor Handling YES NO NO
Reads and Writes FoxPro [ CDX) Files YES YES NO
Reads ans Writes dBASE [V { MDX) Flles YES NO YES
Reads ane Wrizes Parador | D/ #X) Files | VES o 0

Comparison basedon FoxPro Version 2.5_for DOS and dBASE IV Version 1.5.

New CA-C

SEE YOUR LOCAL
DEALER TODAY OR CALL
COMPUTER ASSOCIATES AT
1-800-225-5224, Dept. 20500.

lipper5.2.

© Computer Associates International, Inc., One Computer Associates Plaza, Islandia, NY 11788-7000. 1-800-225-5224. All product names referenced
herein are wademarks of their respective companies. Free copy shipped direct from Computer Associates when you register product.



And you
were told Pentium
was powerful.

If you've heard the Pentium" microprocessor was powerful, it’s time you see the PowerPC"
Microprocessors from Motorola. To be perfectly candid, Pentium is fairly powerful, but its not
nearly as powerful as the PowerPC family of microprocessors.

The first of Motorola’s PowerPC Microprocessors, the PowerPC 601 Microprocessor will bring
workstation-like performance to low-cost PCs. Its integer performance (how fast it handles basic
computer functions) is equal to Pentiums. In floating point performance (the speed you need to
crunch numbers, run graphics, video, voice and the like), the 601 is a full 40 percent faster than
Pentium, with no loss in integer performance.

While the 601 outruns Pentium, it actually runs cooler. The 601 draws only 8.5 watts of power
to 16 watts for Pentium which, incidentally, leads to lower overall system costs.

The 601, of course, is only the beginning. Over the next eighteen months, we'll ship ever

| PoweRED BY
MOTOROLA

®1993 M I, Inc. M la and M are registered trademarks of Motorola, Inc. PowerPC, PowerPC 601, PowerPC 603, PowerPC 604, PowerPC 620 and the PowerPC logo are trademarks
of IBM Corporation. Pentium is a trademark and Intel is a registered trademark of Intel Corporation. All rights reserved. Speed comparisons are based upon press reports of performance of the
66MHz version of the Pentium as ed by Intel,and M la’ imulati formance of the 66MHz version of the MPC601. Thermal comparison is based upon preliminary

s ed
Intel specification for the 66MHz Pentium, and the performance of samples of the 66MHz version of the MPC601

Circle 177 on Inquiry Card.
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more powerful versions of the PowerPC microprocessor. The low wattage PowerPC 603" Micro-
processor will bring unprecedented performance to battery-powered computers. The PowerPC
604" Microprocessor will push high end PC and server performance to new highs.
The PowerPC 620" Microprocessor will run at 200 to 400 SPECmarks in high
end workstation, server and supercomputer applications.
To take a closer look at the future of computing, call Motorola today at
1-800-845-MOTO. We'll be happy to provide you with more information, includ-
ing our free PowerPC Information Pack.

PowerPC Microprocessors from Motorola. They have the power to take you further into the

future than the competition.

PowerPC Microprocessors. Changing the course of computing For the better.

@ MOTOROLA

'World Radio Histo



HIGH

H-SPEED MODEMS

At Your Own Risk:

Faster Modems Now,
Standards Later

U sers accustomed to buy-

ing new high-speed modems
within a year of their last up-
grade will have to cool their
jets for nearly another year-—or
risk gross incompatibility prob-
lems. Two years after the first
V.32bis (14.4-Kbps) modems
came to market, manufactur-
ers are still waiting for the ITU-
TSS (formerly known as the
CCITT) standards committee
to release the specification for
the next set of improvements,
known collectively as V.34
(formerly called V .fast) and
promising data-pump speeds
of up to 28.8 Kbps.

But the manufacturers of the
chip sets that control the mo-
dems are forging ahead with
products that close the gap be-
tween 14.4 and 28.8 Kbps. The
problem is, these chip sets do
not conform to any universally
recognized standard. Users
shelling out money for more
speed are likely to find that the
new modems will not connect,
even with other superfast mo-
dems, at speeds greater than
14.4 Kbps.

AT&T and Rockwell, two
central players in both the mo-
dem market and the ITU-TSS
committee, are among the rene-
gade chip-set vendors. As of
this summer, the ITU-TSS, at a
major impasse, had not ex-
pected to release the V.34 spec-
ification until 1995. Chip-set
vendors jockeying for both
market share and political pow-
er on the committee announced
their plans to release superfast
modems over the next year:
AT&T developed a V.terbo
modem with 19.2-Kbps speed,
while market leader Rockwell

38 BYTE

readied a “V .fast” 19.2-Kbps
chip set with a 28.8-Kbps ver-
sion to follow by 1994. Mo-
torola Codex also sells a non-
standard, 24.4-Kbps modem.

Unfortunately, these chip
sets used different algorithmic
schemes, in accordance with
the companies” views on how
the ITU-TSS specification
should eventually develop. The
practical result was that an
AT&T 19.2-Kbps modem
would not communicate with
a Rockwell 19.2-Kbps modem
at more than 14.4 Kbps.

This sort of incompatibility
would have undercut years of
industry effort toward *V-dot ™

DOCUMENT INTERCHANGE

SPEEDS:

THE LONG AND WINDING ROAD BACK TO COMPATIBILITY

Just as modem vendors have supported the ITU's specifications for mo-

dem speed through the V.32bis specification, both AT&T and Rockwell
| have committed to supporting the V.34 specification when it is re-

leased. But until then, both companies are introducing nonstandard

specifications.

1TY-TSS AT&T ROCKWELL
14.4 Kbps V.32bis  V.32bis (ITU) V.32bis (ITU)
19.2 Kbps — V.terbo (AT&T, shipping) 'V.fast (R, late this year)
24 Kbps — — TBA (R, early 1994)
28.8 Kby Viak V.34 (ITU, after 6/94, V.34 {ITU, after 6/94)

standardization. The V-dot
standards were developed so
manufacturers and buyers could
count on chip-set compatibility.
Since many manufacturers use
various brands of chip sets in-
terchangeably, incompatibility
loomed as a market disaster.
In late August, progress was
made toward averting this de-
bacle. The ITU-TSS said that
the final version of the V.34
specification would be released
in June 1994. With the market
window for proprietary chip
sets much smaller, both AT&T

and Rockwell will support the
new specification.

For the moment, however,
AT&T is still releasing V .terbo.
USRobotics is burning the
specification onto Texas In-
struments chip sets and offering
it in the latest additions to its
Courier line. And Rockwell is
still developing V .fast. It’s ex-
pected that both alternatives
will appeal mainly to buyers
able to control which modems
are used on both ends of the
data connection.

—Noa Schoenfeld

Send Your Font Worries ElseWare ...

When sending an electronic document

egorizes fonts by style and shape. Given the

NOVEMBER 1993

from your machine to another, it used to be suf-
ficient to send it as plain ASCII text, or to make
sure the recipient had the same word processor
you did. Now you also have to pay attention to
the fonts you use in your document.
ElseWare’s Font Works software, expected
to ship in December, promises to make the tran-
sition from ASCII less painful. Font Works
($129) installs into your Windows environment
and uses ElseWare's Infinifont technology to
synthesize hundreds of fonts on-the-fly. When
you open a document that uses a TrueType,
Adobe Type 1, or Agfa Intellifont font, Font
Works will step in and generate the font for you
from a description in its extensive database. Ac-
cording to ElseWare, the database and Font
Works software take only 2 MB of hard disk
space for the 220 fonts included in the package.
Font Works uses ElseWare’s PANOSE type-
face-matching system to find the best match for
any font you don’t have installed. PANOSE cat-

PANOSE description of a font, the Infinifont
generator can create any of the fonts included in
the Font Works package. PANOSE is currently
supported in packages from Lotus, Aldus,
Adobe, Bitstream, Microsoft, and others.

Font Works incorporates an extensive help
system that assists you in picking the right type-
face for a job. Font Chooser lets you build
groups of related fonts that you can switch in
and out of your Windows installation at will.
You might have one group of fonts that you like
for Ami Pro. while you want a second set for
PageMaker work. Font Chooser lets you manage
these font groups without hand-editing files or
restarting Windows. Type Tutor lets you select
a document style and then gives you sugges-
tions for appropriate, complementary typefaces.

—Howard Eglowstein

Contact: ElseWare Corp., 101 Stewart St., Suite
700, Seattle, WA 98101, (206) 448-9600.



HOW TOBUY A
DOUBLE-SPEED CD-ROM....
WITHOUT GETTING
TAKEN FOR A DRIVE

Introducing Creative OmniCD.
If you've been thinking about adding the power and excitement of an internal CD-ROM to your PC, here’s some great

news: thanks to our exclusive Creative Double-Speed Technology,” double-speed CD-ROM performanice is

now available at about the same price you'd expect to pay for a single-speed drive.
And we're not talking about just any CD-ROM here. This is a full-featured, MPC 2 compliant,
XA-ready, 300KB/second, multi-session photo CD drive with a blistering fast 320ms access time:
The all-new Creative OmniCD.
WORKS WITH ANY SOUND CARD.

Of course Creative OmniCD works with your

Lre Lre
Sound Blaster — after all, it is the industry standard C R .'_AT I v R
for PC audio. But what if you've already got —

another sound card?

PHONES VOL. BUSY
come
No problem. Because Creative OmniCD O é - @Dg

works perfectly with just about every major brand of

audio card...or even without a sound card for applications that don’t use audio.
Best of all, Creative OmniCD opens up a whole new world of CD-ROM applications. Like photo CD—we've even
included Aldus' Photostyler”SE image enhancing software right in the box. And also games,
OMNIC D multimedia and business applications education, and more.

Sure, there’s plenty of other manufacturers offermg double-speed CD-ROM drives. But as part of a

complete package with an SRP of less than four hundred dollars?” Now that's Creative.

For more information and the name of your nearest Creative Labs dealer, call 1-800-998-5227.

Sound CREATIVE

BLAST:R CREATIVE LABS, INC.

"SRP §399.95
e © Copvright 1993 Creative Technokogy Ltd Creative Double-Speed Technology, Creative OmniCD, Sound Blaster and the Sound Blaste e logos arks of Creative Technology Ltd All other trade
W Multimedia F marks are the pmpmy Hlmrm'span owners, LS nsuines. Creative ubslmmszz of 1-406-428-6600 In lm tio ml inqul lnm(nl T«h Iogylld ‘; ingapore, TEL osmm ruor-rmuu

Circle 153 on Inquiry Card.
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NOW
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HOW? AMBRA. WHAT MORE CAN WE SAY BESIDES "CALL SOON™?

Computers powered by Intel® Pentium™ processors are here!

And a fast-moving company puts them directly within your reach, right now! We're AMBRA™ a new IBM® subsidiary
committed to bringing you the very latest — like full-fledged 64-bit Pentium technology— for less. We think you'll agree our

specs and prices speak for themselves. Loud and clear.

Model DP60E/VL

* Intel Pentium processor, 60 M-z

Power times two —
today and tomorrow.

* 64-bit processor complex
* 8MB RAM, max: 64MB
® 256KB processor cache
® 35" 1.44MB diskette drive
® 540MB SCSI hard disk
® Onboard dual-channel fast SCSI
® 8 32-bit EISA slots
*® 2 local bus VESA slots
® ATI®Uitra Pro Mach 32, 2MB VRAM
® |5"Flat Square LR color monitor, NI
® Desktcp casing (8 x 6; convertible
to minkower)
® 200-watt autoswitching power supply

* MS-DOS®6.0, Windows™ 3.I. mause

e AMBRA

2 Tel E\ AMBRA's dual-processor complex
I’! 'de delivers double Pentium
'“" processor power in one
computer — taking advantage of
multi-processor support in such
operating systems as UNIX® and
Windows NT®

Model TP60E/VL'

* Intal Pentium processor, 60 MHz;
upgradeable to dual processors

® Dual 64-bit processor complex

* |6MB RAM, max: [28MB

® 51 2KB processor cache

® 35" 1.44MB diskette drive

® 540MB SCSI hard disk

* Onboard dual-channel fast SCSI

* 8 32-bit EISA slots

¢ 2 local bus VESA slots

® |25 S3 805 video accelerator,
IMB DRAM

® |5"Flat Square LR color monitor, N

® Tower casing (8 x 12)

* 350-watt autoswitching power supply

* MS-DOS 6.0, Windows 3.1, mouse

$4,639

Complete customization.

The Pentium processor-based
systems presented Fere are just
the beginning of your choices with
AMBRA. We custom-configure to
your exact specs — preinstalling
and/or preloading your pick. of
memory sizes, hard disks, opticn
cards, and more — with no extra
service charge and no delay.

Complete confidence.

AMBRA covers every computer
with a 30-day money-back
guarantee, and we've contracted
with IBM to provide one-year
onsite warranties™* You can count
on expert technicians nationwide
to deliver service within two days
of your call, Monday through
Saturday. And you can rely on
toll-free technical support 24 hours
a day, 7 days a week,

In Canada.' call 1-80C-363-00%6, Ext. 889

CALL 1-800-252-6272

- § 010 -

2%

Complete convenience.

To get more information or place
an order, just call. AMBRA's lines
are open every weekday 8am to
9pm, and Saturday 10am to 6 pm
(ET).We accept American Express®
Visa® and MasterCard® — as well
as purchase orders from qualifying
businesses. So pick up the phone,
and get a direct line to Pentium
processing power today.

EXT. 313

1 FCC Clags A system. for Lse in 2 commercial ervironneent only. 2Please call 1-800-252-6272 for details regarding Al
3 Retumn shiipping and insurance ct-arges are the :esponsubility of the customer. 4ﬂllcrlng3 may differ in Canada
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Intel’s VDI Speeds Up -
Video, Miffs Microsoft

lnlel and Microsoft are at
odds over a new way to dra-
matically accelerate Video for
Windows. Although it’s likely
the two giants will resolve their
differences before they cause
problems for users, some of the
smaller companies are scram-
bling to avoid getting trampled
in the fray.

Atissue is Intel’s new Video
Device Interface, a software
extension to video drivers that
roughly doubles the speed of
software-only playback in
VIW. A PC that plays VIW
movies at a jerky 15 frames per
second could attain true full-
motion video at 30 fps at the
same resolution without any
additional hardware. Intel says
VDI also improves overall pic-
ture quality and, once installed,
is completely transparent to ap-
plications and users.

What's wrong with that?
Plenty, says Microsoft. To
achicve its magic, VDI by-
passes the Windows GDI
(Graphical Device Interface)
and writes directly to the video
controller’s frame buffer. Al-
though Microsoft acknowl-
edges that direct access to the
frame buffer is a legitimate
way to accelerate software-only
video playback. it argues that
Intel’s implementation is pre-
mature and overcomplicated.
Microsoft says VDI conflicts
with a similar mechanism it
plans to introduce this year.

“The technique is not rock-
et science,” says Carl Stork,
Microsoft’s director of Win-
dows platform definition. *We
could demonstrate our tech-
nology now, but we're not
ready. We don’t understand
why Intel decided to announce
the VDI specification [in late
August]. They should have
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waited until we had the spec
finalized and then made an an-
nouncement together.”
According to Stork, codecs
can’t use VDI without under-
standing the frame buffer’s in-
ternal structure, such as
whether the buffer is arranged
in banks and how large those
banks are. Too complicated, he
says: Codecs shouldn’t have to
know anything about the frame
buffer but its starting address.
Likewise, the new VDI driv-
er (which can be integrated
with the video driver or in-
stalled as a separate DLL) can
perform such functions as clip-
ping and scaling. Redundant,
says Stork: Those tasks are al-
ready handled by the GDI.
Intel contends that VDI is
intended to complement the
GDI, not replace it. The GDI
is fine for regular graphics,
says Intel, but it adds too much
overhead to video playback and
doesn’t let codecs directly ac-

How Intel's Video Device Interface Works
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| How Intel's Video Device Interface Works
| 1. Video for Windows sends the encoded data stream of compressed video to the

[ video codec

]

The codec queries the video driver to see if it supports VDI or checks to see if VDI

Is implemented as a separate driver. If there's no support for VDI, video is handled
normally through VIW and the GDI. Otherwise, the codec queries the driver 1o see
which VDI functions are supported (e.g.. color-space conversion, color-keying,

clipping. and scaling)

L

After detarmining which VDI functions are supported, the codec decompraesses a

video frarme, opens a channel 10 the VDI/video driver. and hands off the approprnate

tasks

ol

and 5. The VDI/video driver BitBlts the video frame onto the screen by directly

addressing the video controller's frame buffer, bypassing the Windows GDI

How Video for Windows Works Now
1. Video for Windows sends the encoded data stream of compressed video to the

video codec

2. The codec decompresses a video frame, converts YUV color 1o RGB, and sends it

back to VIW

3. VIW calls Windows GDI routines to handle such tasks as window management,

clipping, and scaling

4, The GDI sends the video frame to the video board's driver

8. The video driver transfers the BitBits to the video controller's frame buffer to display

the trame on-screen

cess the frame buffer in video's
native format, YUV (lumi-
nance-chrominance).
Although Intel’s announce-
ment was joined by ATI Tech-
nologies. Brooktree, Matrox,
Tseng Labs, Western Digital,
and S3, a few vendors quietly
avoided the press conference.

A spokesman for one company
that declined to participate told
BYTE: “We don’t want to be
forced to choose sides between
Intel and Microsoft. We're just
a small company, and we can’t
afford to get stepped on by a
pair of 800-pound gorillas.”
—Tom R. Halfhill

BEAM MY FILES UP, SCOTTY

Infrared technology is poised to do for the office what it's done for the living room’s entertainment center. In-
stead of being used to change TV channels, infrared light beams will make it much easier to exchange data
between desktops, PDAs (personal digital assistants), and other devices. For swapping data to become as
easy as changing channels, however, an infrared standard must be built into products from many companies.
A nonprofit group called the InfraRed Data Association (IRDA) says it has a way to ensure that happens.

IRDA has agreed on a short-range, point-to-point standard for two-way infrared links. The group hopes
these links will soon replace cumbersome cables for simple tasks such as moving a spreadsheet from your
desktop to your laptop. IRDA’s high-profile members include Intel, Microsoft, Apple, and Compag.

Using infrared beams in place of cables is not new, of course. Infrared-leashed mice have been available for
several years now, as have a handful of infrared-based LANSs. Infrared has crept into newer products as well.
But because they operate at different speeds and use varying protocols and data formats, they won’t commu-
nicate with devices outside their immediate families. The new standard is expected to change all that. Based
on the same technology already used in HP's products, the IRDA standard is a baseband system that zips
along at 115 Kbps. HP's approach was chosen over competing systems from Sharp and General Magic due to
its superior speed, circuit simplicity, low power requirements, and minimal cost, according to Steven Harris,
an engineering manager at Crystal Semiconductor and chairman of IRDA’s technical committee.

Whether or not there will be any provision for compatibility with previous infrared systems remains to be
seen. Harris notes that it's possible to support the IRDA standard and a proprietary infrared system on a single
chip. New products using the IRDA standard could begin appearing by the end of this year, with many more ar-

riving in 1994,

—Christopher 0'Malley
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The HP100LX palmtop PC keeps
you in touch wherever you go.

It packs cutting-edge computing and
communications features. All wrapped
up inasleek 1-ounce package. Includ-
ing one-key access to:

cc: Mail“Mobile, the market-

leading e-mail software,
Today’s new card moderns fit neatly
into our PCMCIA 2.0 slot, connecting
you to your corporate or office e-mail
systeins. Talk about portable com-
munications! This e-mail solution fits
right in your pocket.

Take most of your office with

you. Built-in MS-DOS* 5.0
means you can run optional PC soft-

ware, such as Quicken, Microsoft
Project Manager and ACT! No other
palmtop comes close.

With equal ease, you can create cus-
tom databases. And sort through a
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sheet heaven!
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tor. Flexible phone book. And much,
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road armed with all the right answers.
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INTELLIGENCE

Al Saves Money
and Time

.n a market dominated by
drastically reduced profit mar-
gins, hardware and software
companies are eager to use
technology that will help them
reduce costs while maintaining
their standards for quality and
customer service. One tech-
nology they are turning to is
Al. The recent Innovative Ap-
plications of Artificial Intelli-
gence conference featured 16
award-winning applications
built at companies like IBM
and AT&T. They saved be-
tween $1 million and $20 mil-
lion annually. The programs
spanned a range of areas: in-
telligent CASE tools, customer
support, product quality man-

agement, troubleshooting, and
configuration.

Compagq’s Windows-based
QuickSource typifies new
products that offer knowledge
publishing. Through a help-
desk-on-a-disk program that
Compaq ships with all its net-
worked printers, Compaq has
shrink-wrapped its statf’s trou-
bleshooting expertise and put
it in the hands of its customers.
The result, according to Com-
paq. is a savings of $10 mil-
lion to $20 million annually in
customer service operations.
The company believes that 20
percent of all problems are now
handled directly by customers
themselves with QuickSource.

Compagq used CBR (case-
based reasoning) techniques, a
branch of Al, which enables
programming by example.
Knowledge is stored in the
form of experiences, or cases.
that are written in conversa-
tional-language style. When a
new case is described to the
CBR system, it retrieves simi-
lar past cases. This technique
is proving valuable for help-
desk applications, enabling
users to store the expertise of
its best specialists. Quick-
Source captures about 500 cas-
es with three levels of detail:
for internal Compagq use, for

ERGONOMICS

Software Eyes Health Concerns

LONDON—When it comes to ergonomics
and health issues regarding the use of desktop
computers, Europe is often several steps ahead of
the U.S. The Scandinavian countries’ long-stand-
ing insistence on low-radiation monitors and the
emergence of the EC’s VDU directive that is
now law in all member states exemplify a height-
ened awareness of how computers atfect us.

The regulations and guidelines regarding the
use of monitors in the workplace have created an
opportunity for European software firms that
develop products that help companies comply
with the law. Two products focusing on eye test-
ing on a user’s machine and the wider implica-
tions of the EC’s VDU law show that compa-
nies are taking advantage of the opportunity.

City Visual Systems (+44 71 837 3388) has re-
leased a product called Vision Screener. It makes
us¢ of a clause in the EC directive allowing op-
tometric software to perform eye tests, with em-
ployee consent, on a user’s machine. The soft-
ware runs under Windows 3.1 and contains a
series of tests aimed at spotting any eye problems
experienced by the user.
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Vision Screener does not replace the need for
employers to arrange physical eye exams by a
trained optometrist for employees. But it can
help cut down on unnecessary testing. The pack-
age is also useful in charting a person’s recovery
from a VDU-related complaint after treatment.

The other Windows package is ErgAware
from UserData (+44 71 243 2925). Through a
question-and-answer process, the program as-
sesses how well your company complies with
European VDU health and safety provisions.

“There is a perception in Europe that every-
thing must be more advanced in the U.S., but
this is not really the case in ergonomics,” says
Chris Hunt, managing director of City Visual
Systems. “The country the U.S.] is so vast and
has so many variations between state govern-
ment and employer attitudes that things are frag-
mented, with no common guidelines.” However,
this state of affairs could change in the U.S. if
regulations regarding the use of monitors in the
workplace are attached to the U.S. Health and
Safety Reform Act now wending its way through
Congress. —Dom Pancucci

service providers/dealers, and
for end users (printer cus-
tomers). The system also in-
cludes rule-based reasoning,
the hallmark of expert systems,
to help focus the case searches.

Other companies with award-
winning applications that use
Al to save money include Ny-
nex and 1IBM. Nynex, the Baby
Bell serving the northeast U.S.,
has developed the Outside
Plant Engineering and Re-
source Administration appli-
cation, which assists more than
350 engineers in planning and
installing sophisticated elec-
tronic equipment. Nynex re-
ports a significant productivity
gain and S5 million annual sav-
ings.

IBM’s Diagnostic Yield
Characterization Expert pro-
vides automated data interpre-
tation and process diagnostics
for semiconductor manufac-
turing. It looks at product qual-
ity and yield loss. The compa-
ny says the program reduces
diagnosis time from several
hours to minutes. IBM esti-
mates DYCE saves hundreds
of hours per month of engi-
neers’ and technicians’ time.
In addition. early detection has
saved additional products from
being manufactured with a de-
fective process. This has ineant
a savings of several million
dollars.

Interest in Al declined after
an initial flurry of interest in
the middle 1980s. However, in
today’s highly competitive at-
mosphere, companies are look-
ing for solutions that give them
an edge over their competition.
Al is proving to be one such
solution. —Sara Hedberg
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Communicate

Faster & Easier
Close-Up' lets you
communicate faster &
easier with five
exciting tech-

WinBench™ 3.11 by Ziff-Davis Labs
Tests Remote Windows™ Speed

This graph shows the speed of the three leading remote control
programs when transferring Windows screens. As you can see,
Close-Up handles more pixels, faster, meaning you spend

less time waiting for Windows screens.

The industry standard test, WinBench 3.11, is perfect for
testing the speed of remotes. It is an accurate measure of video
throughput. Video throughput is the limiting factor in remote
operations, because remote programs must transmit Windows
video functions from one PC to the other.

New Remote Software Sets
Windows Speed Record

Technology Firsts

Why Is Close-Up So Fast?

Close-Up learns as it works. It uses Al
(Artificial Intelligence) to compress all
Windows video function calls. That's why
Close-Up does so well in Windows
Benchmark tests (see
WinBench 3.11 chart).

nology ﬁrStSf- 1. AT Video Compression Close-Up uses its
Close-Upis | Photographic Memory revolutionary Photo-
| the only remote | 2 ygn-/ntrusive Technology | graphic Memory™ so
600,000 ::.ommurgtxca- 4. Expert System ' that once Close-Up
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PC Magazine's coveted
“Editors Choice” and PC
World's “Best Buy”
awards. Now Close-Up
has a new faster & easier
version that allows you
to view and control
another PC by modem
as if you were there!

WinBench scores
(averageof 10 runs):
Close-Up 1,613,118

peAnywhere 194093
CarbonCopy 168,397
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for Windows 20~

a Windows screen, it's memorized. Then
as screens change, Close-Up only transmits
new unmemorized data. Incredibly, with

this technology Close-Up gets faster &

aster the longer you use i

What Remote Companies

Haven't Told You

Other remote programs permanently slow
Windows and usually reduce your video
resolution and depth of color, even when
they are not in memory. That's because
they permanently change your system.ini
file. Close-Up's breakthrough Non-
Intrusive Technology does not modify any
of your sensitive Windows files including
the system.ini. Close-Up is the only remote
that when not in use, allows Windows and
your PC to run at normal optimal levels.

For Both
Windows & DOS

NEW
50

Expert System Makes

Communications Easy

You don't have to be a communications
expert to get the results of one. Close-Up
has an Expert System that automatically
analyzes system components and config-
ures your system for optimal speed.

Video Translation

With Close-Up, dissimilar PCs can easily
connect, because Close-Up senses the
video capabilities of both PCs and
automatically displays Windows

in a video mode compatible
with both sides.

Risk-Free Offer! 3]
Try Close-Up. If you're &

not absolutefy corz,vinced that no¥
Close-Up 5.0 is the fastest remote

program, we'll give you your money back!*
Order Close-Up Host & Remote, a
complete system, for only $199.%

Upgra

de your current or competitive
remote program to new Close-Up 50. Get
both sides, Host & Remote, for only $69.%

Order Today 805-964-6767
Norton-Lambert

We ‘nvite you to reproduce this test. We used two identical Gateway 4DX2-66V's with 66-MHz Intel 486DX2-66 CPUs, 16 MB RAM, 256KB RAM cache, 34 MB HD, IDE cortroller, no hardware disk cache. Video: Local
Bus AT! Ultra Pro with 2MB VRAM, 640 by 480 pixels, 16 colors, VGA.DRV dated 3/10/92. Monitor 72 Hz. MS-DOS 5.0, SMARTDRV 2 MB cache. Modem-: two 14,400 baud V.32bis. WinBench 3.1 is available on ZiffNet

accessible via CompuServe. Test performed without verification by Ziff. All products are shipping versions. WinBench trad
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ications Co. Wendows trademark of Microsoft Corp.

*60 day money-back guarantee if purchased directly from Norton-Lambert. Offer expires 12/31/93. Al prices in US Dollars. Prices exclude shipping
© 1993 Norton-Lambert Corp. P.O. Box 4085, Santa Barbara, CA 93144 USA Phone (805) 964-67+7 Fax (305) 683-5679
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TREVOR MARSHALL

PCs and Printing Plates

I n the world of desktop
computing, every day brings
a new technology that makes
current technology obsolete.
Compared to the fast-paced
world of desktop computing,
the prepress industry changes
at an almost glacial-like pace.
But based on observations at
the International Printing Ex-
position, or IPEX, it is clear
that this industry has begun to
fully embrace the computer.
“This industry has seen lit-
tle change for decades,” says
Andrew Low of Genix Imag-
ing, the London-based dis-
tributors for Cactus plotting
systems. “But this show is to-
tally different from the last
IPEX. There were very few
PC-based prepress computers
at the last show, just a lot of
mechanical printing presses.
In the last five years, this in-
dustry has been thrust into the
computing age, and many of
the artisans and craftsmen are
finding it difficult to cope
with the new concepts.”
Some major industry play-
ers are managing better than
others to understand the dy-
namics of this new market-
place. Mitsubishi announced
the formation of MC-Imag-
ing, a company that will mar-
ket Mitsubishi’s prepress
products worldwide, as well
as those of other manufactur-
ers; thus, it can provide cus-
tomers with solutions tailored
to their own requirements.
MC-Imaging has also de-
cided to sell directly to the end
user, bypassing the distribu-
tion channels that Mitsubishi
has previously used. Compa-
ny officials say the reason for
the direct-sales effort is that
its customers increasingly de-
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mand better value for their
money and the expert advice
that only a specialized pre-
press company can provide.

Brussels-based Dainippon
Screen is also restructuring its
operations. Roger Mattalon,
Dainippon’s European gener-
al manager, says the company
now sells open systems. “If a
customer wants to use Photo-
shop on a Mac or PC, we will
not try to sell him our own pro-
prietary solution but only those
parts of it that he needs,” Mat-
talon says.

The most interesting new
technology at IPEX is called
direct-to-plate printing. Cur-
rently, when a page has been
prepared on a PC, it is trans-
ferred as a PostScript image
to an imagesetter, which plots
the page to high-resolution
film. That film is then put into
a photographic platemaker,
and the aluminum plates that
the printing press uses are ex-
posed and etched.

Direct-to-plate systems let
the actual plate material be
created in the imagesetter, by-
passing the inaccuracies in-
herent in the old process. Agfa
Compugraphic demonstrated
its Lithostar process, which
creates aluminum plates that
have a service life of 100,000
copies. Mitsubishi Paper Mills
has Silver Digiplate, a lower-
cost alternative in which the
plates are made with paper or
polyester substrates.

Although MPM’s plates are
good for only 20,000 copies,
the media can be used in stan-
dard imagesetters and costs
only about $1 per square foot.
This system could consider-
ably lower the current cost of
short-run color printing.

Perhaps the most
interesting direct-to-
plate technology was
shown at the NewGen
booth. There, Plazer
Ltd. (Tel Aviv, Israel)
was generating print-
ing plates using stan-
dard laser printers. In
Plazer’s new process,
special polyester ma-
terial is fed into a laser |
printer. A person then |
etches the resulting
image using nothing
more technical than
cotton swabs of etch
solution. The sheets
were then put into a
small Heidelberg T-Offset
press, which can generate
prints at an alarming rate of
10,000 copies per hour. Plaz-
er says that the life of a typical
plate is 15,000 copies. The
product can be bought in the
U.S. from Anitec. The cost of
this polyester “plate” materi-
al is about $1 per square foot.

Plazer’s new technology
might give new meaning to
desktop publishing, as you
can run what would normally
be a plain black-and-white
image several times through
the press to produce prints
with color spots. The plazer
film is also transparent, so it
can generate screens for silk-
screen printing.

Autotype International
showed a laser platemaker
system called NovaDom that
is similar to Plazer’s, but Au-
totype processes its plates in a
toner-fusing machine prior to
putting them in the press. The
fuser costs $450. Autotype is
more conservative, claiming
that each plate will last for
5000 or so copies, as com-

to-plate
technology, a highlight of the
International Printing
Exposition, will bring printers
into the digital age.

pared to Plazer’s claimed
15,000-copy life. Both sys-
tems are capable of resolu-
tions in excess of 1200 dots
per inch.

At the last IPEX, which
was held in 1988, heavy ma-
chinery represented 90 per-
cent of the exhibit space. This
year the electronic prepress
exhibits have expanded to oc-
cupy nearly half the total floor
space. What a difference five
years make. B
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For millions
of dBASE
developers,
this is a fairy
tale come

true: new CA-dBFast 2.0, the first and only
dBASE-compatible database and language

for windows.

CA-dBFast meets two giant
needs: movingexistingdBASE  *
applications toWindows and ~ {{moos.
developing dazzling new applica- COMPATIBLE
tions in record time. 1t's the one solution
that lets you take advantage of Windows
while protecting the huge investment
you've made in Xbase technology.

With CA-dBFast 2.0, you get a proven,
stable environment that's more visual and
more intuitive than anything you've ever
used. And there’s no need for Microsoft’s
confusing, intimidating SDK, so creating
applications with CA-dBFast is - true to its
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CA-dBFast includes Windows interface objects for pu:l-down menus, push buttons, radio buttons.
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CA-dBFast's report writer, CA-RET, lets you mix text, graphics and data to producc great-looking reports in minutes.

The Visual Application Designer (VAD)
makes creating pull-down menus, push
buttons, radio buttons, check boxes,

scrolling list boxes

o 2222, and other Windows
gquct[s asdealgyka'l's
] “pointand click” or
\\/ “drag and drop”

wiawaeo  The VAD generates
the required source code, saving you hours
of complex programming. You also geta
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CA-dBFast 2.0 also includes CA-RET
an outstanding Windows-based report
writer that lets you mix text, graphics and
data on the same report in a full WYSIWYG
environment.

Creating great-looking tabular reports,
formletters and labels is as easy as using a
word processor.

FOR A FREE DEMO DISK,
CALL 1-800 CALL CAL, Ext. 190.

With CA-dBFast applications, there are no
license fees, royalties or key diskettes to
bother with. And recipients of runtime
programs don't need CA-

dBFast to run the application | Free
—just Windows. CA-dBFast is [JRsCuEINES
also compatible with CA-CLIP- [

PER, dBASE 111 Plus, dBASE _ “
1V, and FOxBASE.

So whether you want to wake up old
applications or build brilliant new ones,
there's only one way to marry Windows
beauty and Xbase power.

Check out CA-dBFast today.
OMPUTER
SSOCIATES

Software superior by design.

New CA-dBFast Release 2.0

puter Assoqiates Pla;
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RICH FRIEDMAN

Walt Disney Knew a

(Good Interface

The home of Disney World
was a befitting place to hold
the 5th International Confer-
ence on Human-Computer In-
teraction, or HCI. Disney en-
gineers believed in muitimedia
long before the coniputer in-
dustry. As conference partici-
pant Lewis Branscomb, a Har-
vard University professor and
former IBM chief scientist,
noted, it was Walt Disney’s
people who created human-
machine interfaces that have
induced millions of people to
travel long distances to visit
theme parks and pay big bucks
to be entertained by friendly
machines.

Some 2000 academics and
computer scientists from 43
countries came to the city Dis-
ney built to exchange ideas
and research notes on how to
make computers easier o use
during the next 10 years. Sev-
eral presenters showed or re-
ferred to that deceptively sim-
ple Knowledge Navigator
video that Appie produced in
1987 to demonstrate what
kind of computers we might
be using in the future.

In the Knowledge Naviga-
tor video—set half jokingly
in the “era of the 40-minute
work week”—a young pro-
fessor tells his computer,
which looks like a small flat
notebook, to rearrange his
schedule, converse with a col-
league, search disparate data-
bases for “‘a certain paper that
was written about two years
ago on the effect of logging
on the Amazon rain forest,”
and perform other perfectly
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natural tasks you'd love your
PC to do.

So how close are we to such
a vision? Not very, but by the
turn of the century, experts
predict that desktop PCs will
be humming along at between
256 MIPS to | GIPS. The av-
erage PC will hold about 4 GB
of data, and networked data
access will be counted in ter-
abytes. This means that if the
hardware engineers continue
to extract their miracles, there
will be enough bandwidth and
speed to take graphical in-
terfaces far beyond today’s
menu- and mouse-driven ap-
plications. Welcome to much-
improved speech and 3-D ges-
ture recognition, virtual reality,
agents, and eye tracking.

Jakob Nielsen, a research
scientist at Bellcore in Morris-
town, New Jersey, who gave a
day-long seminar on next-gen-
eration user interfaces, be-
lieves that future computers
will play a much more active
role in terms of what they pre-
sent on their screens to users.
For example, a PC might au-
tomatically change the size
of a screen font to accommo-
date a user who sits further
away from the screen. Object-
oriented software will let the
document, rather than the ap-
plications that created it, be-
come the primary focus of the
user’s attention. In fact, plug-
and-play software modules
will replace applications alto-
gether, thus eliminating, for
example, the need to store—
and use—six different spell-
ing checkers that come with

six different applications.

According to Nielsen, as
multiple spelling checkers
tade away, so, too, will our
current notion of files. In the
age of gigabyte hard drives,
information retrieval will not
be based on simple files but
rather on interlinked informa-
tion objects that let you ma-
nipulate associations between
your data.

Although much work is yet
to be done, agents will in-
creasingly anticipate a user’s
needs and take over many
tasks of operating a computer.
If an agent senses that a user is
having trouble, it can suggest
a solution. An agent can learn
fairly complex patterns, for-
ward data to various locations
depending on where a user is,
and even, in some circum-
stances, DWIM (do what 1
mean) instead of DWIS (do
what [ say).

With its increased ability
to recognize patterns and
work habits, the computer
will take on more program-
ming tasks. By observing a
user, the computer will be
able to write programs that
automate such behavior in the
future. This will be more far-
reaching and universal than
the arcane scripting and
macro languages contained in
present applications.

Everyone’s question, of
course, is, When will the
next-generation interfaces
happen? Some are already in
use, such as pen and voice
recognition, but they are
handicapped by today's hard-

ILLUSTRATION: MANUEL KING

Experts
in human-
computer
interaction pre-
dict computers will play a much
more active role, taking the GUI
far beyond today’s point-and-
click method of interaction.

ware limitations. Researcher
Nielsen does not believe we
will have a very practical
next-generation interface be-
fore the year 2000. He says
that the hardest hurdle to
overcome will be standards
for advanced data interchange
and system integration.

In 1986, a group of Danish
computer professionals was
asked how computer inter-
faces would change by the
year 2000. A third mentioned
speech [/O; 16 percent cited
the increased use of graphics,
mice, and icons; 12 percent
thought the “system would
adapt to the user’s level,” and
7 percent thought we would
progress to the point of self-
explanatory systems and elim-
inate the need for manuals.
Yet an equal number believed
“the past will survive.”

COBOL lives. ®

Rich Friedman is BYTE's executive
editor. You can reach him on BIX as
“rfriedmman.”
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SMART PLAYBACK. minute of video and

DESKTOP VIDEO.
NOW PLAYING
ON YOUR PC.

. Indeo™ video

Indeo Technology is reguires nmassive storage HOW TO RECORD
scalable. That is. 1t auto- capacity. AND PLAY BACK VIDEO

matically determines SMART USING
COMPRESSION.

what hardware is
available and opti- Only Indeo video uses
mizes playback for muluple types of “lossy”

that conliguration. and “lossless™ compres-

inde

INTEL VIDEO TECHNOLOGY

video recording format. It

sion techniques. (See -
diagram this page.) With VIDEOJRECORDING. VIDEO

PLAYBACK.
lossless compression, no INDEO VIDEO LETS YOU

is a dlgltal For LtXill]?plC. il. will
aive taster trame
INPUT AND CONVERSION.
ANALOG VIDEO IS RECEIVED

rates to machines

. . o7 . . vy Bl P . 2 LA ACK A VIDE!
turns your PC into a video player, SO with more pro- information is lost. It is TR 0 OIS R, R 'REGA:DLYE:S Zr w:lﬂ;:;

imstead encoded into a OR LASERDISK IN ANY STANDARD

FORMAT SUCH AS NTSC (BROAD-
CAST TV). A VIDEO CAPTURE

QIO a
cessing power. As NOT YOU RECORDED IT. BEFORE THE

shown 1n the chart FILE CAN BE VIEWED, IT MUST FIRST BE

you can vicw traming tapes, recorded format that occupics less
DECOMPRESSED. INDEO VIDEO REVERSES

on back. good
THE COMPRESSION PROCESS, REASSEM-

quality sion carefully removes

Spucc' L()S.\.\ C()n]prcs_ BOARD—SUCH AS THE INTEL

SMAR1 VIDEO RECORDER—

interviews and other digital “movies.”

BLING THE VIDEO INFORMATION ON THE

With the appropriate hardware, it also

turns your PC into a video recorder.

In this brief, you’ll learn about

the technology behind the motion.

WHY DIGITAL VIDEO?
Due to its versatility.
digital video has several
advantages over analog
video. You can edit it.
store it and transmit it

small-screen video file is
typically SOMB. but it can
reach hundreds of mega-
bytes. On average. Indeo
video will reduce this
SOMB file to about YMB.

casily. However. the COMPRESS N only do com-

process of digitizing
video generates
massive amounts

of data. creating

a storage prob-
fem. That's
why you need
Indeo video.

INDEO TECHNOLOGY
DEFINED,

Developed by the Intel
Architecture Labs. Indeo
video is a software tech-
nology that reduces the
size of uncompressed
digital video files from

pressed files take up
less hard disk space.
they also process
faster. giving vou
better quality
plavhack.

How do
vou get Indeo
5 video? Its
included free in
products like Video for
Windows. OS/2 and
QuickTime (Mac and
Windows).

WHAT MAKES INDEO
VIDEO “SMART?"

video can
be achieved with an
Intel486™ DX2 processar.
A Pentium™ processor
gives even hetter quality.

SMART RECORDING.

To get the best quality
playback. you must first
capture as much video
data as possible during
the recording process.
Currently. Indeo video
allows capture in a
320x240 pixel window
at 15 frames per second
with 24-bits of color.
This ensures good quality
when video is played
back in larger windows.
A unique feature of
Indeo Technology is that
it compresses video in
real time. as it's being
recorded through a video
capture board. So the file
doesn’t have to be saved
to the hard disk then
later compressed—a
process which can

from video images
“excess” data which
won't be noticed by the
human eye. This atfords
greadter compression
ratios. and hence better
plavback performance.

CONVERTS THIS ANALOG VIDEO
SIGNAL INTO DIGITAL INFORMATION.

REAL TIME. UTILIZING THE FOLLOWING:

1486 MICROPROCESSOR—AGAIN IN
REAL TIME. SINCE INDEO TECHNOLOGY

IS SCALABLE, IT AUTOMATICALLY ADAPTS
PLAYBACK (TRAME RATE) TO THE HARD-

WARE IT IS RUNNING ON.

SINGLE-STEP COMPRESSION.
AFTER THE VIDEO IS DIGITIZED, INDEO VIDEO. RUNNING
ON THE i750 VIDEO PROCESSOR, COMPRESSES IT IN

INDEO VIDEO COMPRESSION TECHNIQUES.
* YUV SUBSAMPLING REDUCES A PIXEL AREA TO AN AVERAGE

¢ P{XEL DIFFERENCING AND TEMPORAL COMPRESSION SHRINK
DATA BY STORING ONLY THE INFORMATION WHICH CHANGES

STORAGE.

ONCE COMPRESSED, THE
DIGITIZED VIDEO FILE IS THEN
COMBINED WITH THE AUDIO INFOR-
MATION INTO A STANDARD FILE

FORMAT. SUCH AS MICROSOFT'S
AUDIO VIDEO INTERLEAVE (AV1),
AND STORED TO A HARD DISK. Now

THE FILE IS READY FOR USE. I.E.

take up to 15 10 PLAYBACK. EDITING. DISTRIBUTION

OR STORAGE ON DISK OR CD-ROM.

BETWEEN PIXELS OR FRAMES, LIKE A MOVING IMAGE

5 to more than 10 times. Indeo Technology has

30 minutes per « RUN LENGTH ENCODING NOTES A “*RUN’" OF IDENTICAL

This is impm'lunl. essentially three unique PIXELS AND RECORDS HOW MANY OCCUR

hecause a one-minute benefits: « VARIABLE CONTENT ENCODING REDUCES A VARIABLE
< D < b B

AMOUNT OF INFORMATION INTO A FIXED NUMBER OF BITS.

Histor:



FACTORS THAT AFFECT VIDEO QUALITY

WINDOW SIZE VS. FRAME RATE

Slow Frame Rate

FULL SCREEN
(640x480 PIXELS) Il

Fast Frame Rate

1/4 SCREEN ' 1/16 SCREEN
(320x240 PIXELS)E (160x120 PIXELS)

“}!I ®

: ddow Small Window

MICROPROCESSOR PERFORMANCE

Processor** Full Screen 1/4 Screen 1/16 Screen

i486 SX-25

i486 DX2-66

Pentium
Processor

INTEL VIDEO

ADVANCEMENTS.
There are three ways in
which Intel is continuing
to improve desktop video.
First. faster video starts
with faster computers. so
we're developing faster
CPU 1echnology.
Second. we're working
with leading graphics
card vendors to optimize
their software drivers for
Indeo video. And finally.
we're developing more

efticient compression

10 fps 30 fps 30 fps

FACTORS THAT AFFECT VIDEO PLAYBACK.
THERE ARE ESSENTIALLY THREE FACTDRS THAT AFFECT
VIDED PERFDRMANCE:

~1 fps* 15 fps 30 fps * MICRDPRDCESSOR SPEED

¢ PLAYBACK WINDOW SIZE

* FRAME RATE

SMALLER PLAYBACK WINDOWS RESULT IN SMOOTHER.
MORE NATURAL VIDEO IMAGES. A FASTER MICRO-

20 fps 30 fps 30 fps PROCESSOR SUPPORTS BIGGER PLAYBACK WINDDWS

AND HIGHER FRAME RATES.
ot
1

and decompression 1o add video capabili- tiles between operating
(codece) teehnigues to give  ties to their appli- syslems—even
video higher quality. All cations. because /o . between PCs and
of which will help yvou ol its high quali- meT? Maes. Look for
understand why Intel and ty and interoper- the Indeo video
Indeo Technology mean ability between dif- logo whenever you
higher-quality video. ferent platforms. So you buy multimedia hardware
can interchange video and software.
How DO | GET
INDEO VIDEO?

Indeo video is included FOR MORE INFORMAHON ON ][NDEO
in Most operating systems. V][DEO CALL 1-800-955-5599.

S0 you get it [rec. We've prepared a complete package of
Addivonally. most leading information including an Indeo Video Technical
soltware developers are Overview. Simply ask for literature packet #71.
using Indeo Technology The materials are free. So is the call.

©1993 Intel Corpe sducts mentioned

¢ trademarhs of thew clive compame
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Big Blue Tales
P\U-L CMOLL ANDY REINHARDT

N o matter how closely you’ve followed the in-

exorable decline of IBM over the last few years,

or how voraciously you’ve devoured every revelation

in the public and bitter divorce™ between 1BM and its

} erstwhile ally Microsoft, you're bound to find new

and fascinating details in Big Blues: The Unmaking

“]tJ l Illll(lklll“ (il ”B\] of IBM by Wall Street Journal reporter Paul Carroll.

Densely researched and richly detailed, it chronicles the

;(,—\_T: fall of IBM. from the heady highs of the early 1980s—

- when the company posted a $6.6 billion profit in a

single year, the most ever earned by any corporation—to the nightmare of 1993,

when IBM ousted its chairman, broke its policy of no layofts to jettison thousands
of workers. and posted the largest corporate loss ever recorded.

Carroll covered IBM for seven years for the Jotrnal and was especially admired
for the quality of his sources. He minces no words in analyzing the factors that led
to IBM’s fall: thick layers of bureaucracy, excruciatingly slow development cy-
cles, a mainframe mentality and lack of vision about the PC market, an inability
to deliver good software, and, most of all, rampant complacency that obscured how
bad things had really gotten.

The fast-paced marrative is full of juicy anecdotes; some have appeared else-
where, but many more are published here for the first time. Carroll’s access and
knowledge are evident throughout. He covers a huge range of subjects. from
the underlying trends that have shaped and altered the computer business over the
last two decades, to the personalities of key executives inside and outside IBM,
to fly-on-the-wall descriptions of key battles in the long-simmering feud be-
tween IBM and Microsoft.

Indeed. the strongest aspect of Big Blues is its anecdotes. Carroll reveals, for
example, that IBM tried and failed to create a custom version of the 286 that
would fix the chip’s inability to switch from protected mode back into real mode.
He also discloses that Lotus founder Mitch Kapor tried and failed to interest
IBM in an exclusive marketing deal for 1-2-3. The latter is one of dozens of ex-
amples Carroll cites of opportunities squandered by IBM.

I found especially interesting the discussion of the “bus wars™ of 1989, in
which Carroll concludes that with the PS/2"s Micro Channel architecture, ~1BM
had staked the future of its PC business on an irrelevancy.” Another fascinating
section is his description of the events leading up to the fateful 1989 Fall Comdex
press conference ir which IBM and Microsoft tried to clarity the relationship be-
tween OS/2 and Windows and succeeded only in confusing the market.

The book's main weakness is that its assessment of IBM may prove to be too
unremittingly harsh. Carroll subjects the company and many of its executives to
breathtaking criticism: those especially mauled are former chairman John Opel
and former PC division head Bill Lowe, whom Carroll describes repeatedly as
wooden and upon whom he heaps the most blame for IBM’s PC market-share loss.
Carroll accords most tavorable treatment to Don Estridge. the head of the IBM
PC skunk works, who was killed in an airplane crash in 1985. Microsoft chairman
Bill Gates comes off surprisingly well, a notable change from the pasting he has
taken in a wave of recent biographies.

The book’s organization varies between chronological and thematic, which in-
troduces redundancy and sometimes confuses the order of events. Readers who
are not well versed in computer technology will appreciate how clearly Carroll
explains basic concepts. but sometimes his lack of technical detail obscures the
meaning of events, such as the battle between IBM and Microsoft in mid-1986
over whose GUI architecture should be used on top of OS/2.

Carroll’s writing suffers from a problem common among newspaper-reporters-

Books & CD-ROMs

INFORMATION GALORE

MICROSOFT DEVELOPER NETWORK
CD QUARTERLY, s195

his powerful research tool. built
around a customized version of Mi-
crosoft’s Multimedia Viewer, is an in-
formation gold mine for the professional
software developer. One section presents
technical articles that address a wide range
of questions: How do I use the DLL version
of the Microsoft Foundation Classes? How
does the SQL Server query optimizer work?
How can my program exploit the Windows
palette manager? Microsoft programmers
answer these questions with surprisingly
literate prose, diagrams, and sample code.
Another section presents nothing but
code samples. You can view and in many
cases run these programs directly off the
CD. When you want to tinker with them,
you can just click on a transfer button to
move the complete sources onto your hard

disk.

A third section presents the full text of a
number of key specifications, including
those for NDIS, DPMI, MAPI, ODBC,
Windows Sockets. and Windows Tele-
phony. A fourth section contains technical
notes and bug reports for nearly 40 prod-
ucts, including Visual C++, FoxPro, MS-
DOS, and various SDKs and DDKs. Al-
most all entries include illustrative code
fragments. Bugs still outstanding are so
noted. and workarounds (if available) are

described.

A fifth section offers books and period-
icals. notably classics on DOS and Win-
dows programming by Charles Petzold and
Ray Duncan and the Microsoft Systems
Journal. A sixth section contains documen-
tation for products such as the MSCDEX
DDK, the Excel SDK, and the Windows
3.1 DDK and SDK, along with the Win-
dows 3.1, Windows for Workgroups. and
Windows NT resource kits. If your liveli-
hood depends on Microsoft’s growing fam-
ily of operating systems, programming
tools, and applications, you probably can’t

afford not to subscribe.

—Jon Udell
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Circle 159 on Inquiry Card.

PROTECT YOUR
SOFTWARE

FREE!

Avuthorization Button.
Call 800-258-506.1 \

NO BUTTON,
NO ACCESS.

Dallas Semiconductor is re-shaping the world of software
protection and distribution control with a new family of
microchips called Buttons. We put the lid on software
piracy by packaging microchips in button-shaped, stainless
steel cans. The chips contain missing but critical
information to make the software run.

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

Security Continuum

Unique |Read/Write| Password | Expiration| Decoy

Button Type Serial #| Memory [Protection| Timer [Responses
DS1420 1D Button X

DS1427 Time Button X 4K bits X

DS1425 Multi Button X 2K bits X X

Snap In, Snap Out

Authorization Buttons interface to the installed base of
100+ million PC’s via the DS1410 Button Holder. They
simply snap in and out. The DS1410 accepts two Buttons
concurrently.

Toward a Dongleless World

New computers that accept Buttons directly, including
palm and notebooks, are being designed at OEM’s today.
Our Dongle Trade-In Program will help in your transition
to this world. With an approved
application, we’ll pay you $7.00

for each dongle that you Dongle
trade in for an Authorization Trade-In
Button and Holder. This offer Program

is good until December 31, 1993
The one-piece price for the
DS1420 is $4.35; volume
discounts apply.

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

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

DALLAS

SEMICONDUCTOR
4401 South Beltwood Parkway, Dallas, Texas 75244-3292

Telephone: 214-450-8170 FAX: 214-450-3715
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turned-authors: a tendency to rely too much on stories strung to-
gether with generalizations and foreboding phrases. Thus, de-
scribing IBM’s decision to pull the PC group back into the cor-
porate structure, he says, “ The move would not only doom IBM’s
PC business but would eventually put Don Estridge on a plane that
would cost him his life.” ( The millions of IBM PCs and PS/2s sold
since then suggest that the business was far from doomed.) The
glibness reaches a peak in Carroll’s frequent assertions that main-
frames are dinosaurs and OS/2 is a failure, before the final verdicts
have been rendered.

Although he doesn’t offer a unique or especially profound
analysis of the recent history of IBM, Car-
roll's story-telling skills justify reading Big  BIGBLUES:
Blues. If you’re hungry for a peek inside THE ARG 0 By

the walls of IBM, you’ll soak up every  Paul Carroll
page. Crown Publishers
ISBN 0-517-59197-9

Andy Reinhardt is BYTE's West Coast bureau chief. $24
You can reach him on BIX as “areinhard:.”

CLONING TRENDS

TECHNOTRENDS by Daniel Burrus and Roger Gittines
HarperCollins, ISBN 0-88730-627-6, $25

I n 1982, John Naisbitt’s Megatrends launched a new subgenre
of business books with a formula that was simplicity itself:
Identify a handful of major trends, sketch out each in a highly
structured chapter, and pitch the result to baby-boomer corporate
business managers looking for a road map to the future. Mega-
trends wasn’t so much a book to read as it was a database to ac-
cess. Naisbitt’s 30-something audience could pick up the buzz-
words from the subtitles, dig a little deeper by scanning chapter
introductions and boldface keynote paragraphs, and check out
his statistics and other evidence at leisure. Not surprisingly,
clones of Megatrends soon started rolling off the presses. Nais-
bitt even copied his own success in Megatrends 2000 (which in-
cluded a prediction that there would be no recession in the 1990s).
At first glance, Daniel Burrus’s Technotrends seems to come
from the same genetic heritage, albeit with a high-tech spin. The
cover blurb promises “24 technologies that will revolutionize
our lives.” Pen-based and multimedia computers top the list, but
that’s just the start. Burrus identifies 20 core technologies, nine
revolutions new products will create, 30 rules for leveraging new
technology (“If it works, it’s obsolete™), and nearly 100 para-
digm shifts. If the genetic code for a Megatrends clone calls for
a short list of memorable trends identified by buzzwords, Tech-
notrends resembles a recombinant DNA experiment run amok.
Burrus is clearly no management pundit distilling the future into
a simple road map. He’s not a technologist, either; most BYTE
readers won’t learn anything new from the discussions of ob-
ject-oriented programming and distributed computing. Burrus’s
goal is to get readers thinking about how all these products, tech-
nologies, revolutions, and trends fit together—and how ordinary
people can create business advantages from technological change.
Unfortunately, the book’s dialogue is sophomoric. And while
Burrus’s thoughts are wide-ranging, they never go very deep.
— Frank Hayes
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WITH 400, MB OF
INFO AND FEAMPLS
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Multimedia Mania

Learn the basics from adding CD-ROMs and sound
boards to making an MPC system. Includes CD-
ROM with over 400 megabytes of sounds. graphics.
animations, samples and techniques. Experiment
with several commercial multimedia demos.
Valuable coupons from major software publishers
worth over $600 inside.

$49.95 with companion CD-ROM.

Learn the basics of data compression and then the
specifics of using the major shareware and freeware
programs. Covers features and commands for using
PKZIP, LHARC and others.

$19.95
DataCruncher Scftware-

Fail Safe way to save disk space
A Windows shell for using any of the above software.

$17.95.
AutoCAD 12 Programming

See how to integrate custom functions and commands
into AutoCAD. Learn batch file programming, for
userdefined startup; script files, for specific drawing
sequences; and custom commands with AutoLISPor
ADS. Diskette contains menus and programming
examples to help you learn fast.

$44.95 with companion disk.

lease rush me the following books:

EXCEL for Science & Technology

focuses onthe powerof Excel beyondthe spreadsheet.
Learn about Excel Solver, Scenario Manager,
Mathematics Functions. Physics. Chemistry.
Technology Conversion and many other topics.
This book and its companion disk allow you to
immediately apply what vou learn by using the
macros and worksheets on the disk. Excel for Science
and Technology is more than a book; it’s an
indispensable professional work tool.

$34.95 with companion disk.

The 486 Book

See why the 486 is the processor of choice; how it
works and how you can set up your system for
maximum performance — even with DOS 6.

Info on new Overdrives, DX2s and even the pentium.
Includes SystemnSleuth Professional and PCINFO
software on companion drskette.

$34.95 with companion disk.

Upgrading & Maintaining Your PC

Turn your PC into a high performance screamer!
Whether you’re adding memory or a hard drive, a
CD-ROM or a sound board or upgrading an XT to a
386 or 486. this book shows you how. Includes
companion diskette of utilities and System Sleurh™
diagnostic software that helps you analyze your
systems performance.

$34.95 with companion disk.

for advancing your business skills

1P -
HP DeskJet Companion

Hands-on knowledge necessary for running ink jet
printers efficiently. Provides solid supportincluding
how to select and download new fonts, how to
choose the correct Windows printer driver, tips on
using the color options and practical advice on how
to troubleshoot the most frequently encountered
problems. The ideal reference for HP DeskJet users,
whether they're looking for information about
connecting the printer, paper handling or
programming the HP DeskJet printer.

$26.95 with companion disk.

y ° .
OS/2 BIBLE
Tells you everything you want to know about IBM’s
latest and greatest Personal Computer operating
system. Learn all about the OS/2 Workplace Shell
and the fantastic programs IBM has included with
0S/2. See why OS/2 runs Windows applications
faster and better than Windows does. The appendix
contains a complete printed reference of all the OS/
2 commands, so you can find the info you need fast.

$44.95 with companion disk.

The SoundBlaster Beok

This bestselling book is the complete guide to Sound
Blaster™, from installation to custom programming.
Discusses different Sound Blaster™ cards,
commercial, public domain and shareware software
products available.

$34.95 with companion disk.

- For fast delivery Order Toll Free 1-800-451-4319 er1. 211, or FAX (616) 698-0325 i
Multimedia Matia ...........$49.95 ¢2. | Or mal this coupon to: Abacus, 5370 52nd Street SE, Grand Papids, M| 49512 |

_Excel for Science & Tech ... $34.95 ea. ! . |
Method of Payment: Viea [ Master Card O Am.Express [ Check / M.O.
Order Toll Free HP DeskJet Comparion .... $26.95 ca | v ‘ p : I
PKZIP, LHARC & Co $1995¢a |Cardtt| | | | | | L L L L L1t 1 |Expires [
1-800-451-4319 |
DataCruncher ..... $17.95 ez NEme!
Available at: B. Dalton, Barnes & Noble, Bookstar, AutoCAD 12 P $44.95 ez ’ —_— — “m
Bookstop, Waldenbooks, Crown Books, Software ——AutoCAD 12 Programming . $44.95 e. C !
Etc., CompUSA, Computer City Superstores, Fry's The 486 Book ..o $34.95 ea. | LOMpany: k. - = ws 9
Electronics, Computer‘Literacy, Tower Books, Uparading & Maintaining ...$34.95 ea Address: |
Stacey's, and other retailers natiorwics. 05/2 BIBLE ..o Y e ——— . Cem ~ <L 3 |
Bookshops, and London Drug. Calt or =rite for our SoundBlaster Book City: ———— __ State: ___Zip: __
free catalog of PC Books. Subtota P Phoned: _ g Fax#: A= 1 !
|

Abacuslii
Dept. B11, 5370 52nd Street SE, Grand Rapids, Mi 43512
Phone: (616) 698-0330 - Fax: (616) 638-0325
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Your PC goes Mac!
MacDisk*

for Windows

Reads, writes and formats
Mac 1,44 MB floppies.

File exchanges between Word.
Excel, PageMaker, XPress, etc.
without any hardware modification.

MacSQ*

for Windows
Reads/writes 44/88 MIB
Mac SyQuest cartridges.

Transfer of scan files, colour separations.
Supports Adaptec boards (ASPI), low-
cost adaBIers and paraliel port solutions
(Puma, D2-Para).

MacDisk* Pro

A superset of MacSQ, alsodrives 128 MB MO cartridges and 90 MB
Bernouillis and soon even bigger Mac SCSI volumes (600 MB MO).

Logiciels & Services DUHEM

21, rue La Bruyere - F-75009 PARIS (France)
Tél. (33.1) 49 70 04 55/Fax (33.1) 49 70 04 56
Free leaflet and demo disk. Offer good until supply lasts.

MacDisk 850 FF, MacSQ 1250 FF, MacDisk Pro 1450 FF (w/o S&H fees).
EEC residents, add French VAT (18,6 %). We accept most credit cards.
Dealers welcome. Software in French/English/German, Manual in French/English.
* Registered trademarks of LSD in France and trademarks of LSD elsewhere.

Ever seen a grown pirate cry ?
Just plug this in ... and watch

MEMOPLUG™

The amazing Software protection system based on a
hardwurcFlug Contains read-write programmable
memory. This system 1§ practical and easy to use for
both programmer and end-user. Supports various
programming languages, operating systems and
types of computers.

U-PLUG™

The premiere protection plug for UNIX systems
that connects the standard senal port of computers
and workstations.

LANPLUG™

Comprehensive network protection starts with
a single plug. The LANPlug lets you operate
protected software from any workstation on the
network, while supervising a number of
authorized simultaneous operation applications

CLOCKPLUG™

This unique Time-limited software protection system ix
based on a plug containing a real-time clock. It allows
users limited execution times for leasing and demonstration
applications.

A password system allows vou to rewind the clock by telephone

Design: Zamir studio

o ‘““;-

U.S. office:  Tel: 1 (800) 677 1587 . .

Tel: (407) 682 1587 Fax: (407) 869 1409
South Africa:  LionSoft Tel: 011 640 6002 EllaShlm
Holland MHP Tel: (31440612916 MICROCOMPUTERS LTD
France C.TJ Tel: (1)47 38 16 17 S Haganim, PO Box $69
Spain Economic Data Tel: (34) 1 442 2800 Haitu 35022 ISRAEL
Creck Republic: PC Kompas Fax: (42) 243 11 88 Tel: 972-4-516111, Fax: 972-3-528013

Currently looking for international distributors
See us at COMDEX Fall *93, Location S 3031
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Books & CD-ROMs

RUN ROBOT RUN

MOBILE ROBOTS: INSPIRATION TO IMPLEMENTATION
by Anita Flynn and Joseph Jones
A. K. Peters, ISBN 1-56881-011-3, $39.95

magine a robot in your future. It will clean the house, walk the

dog, wash your car, and take out the trash. Well, dream on, but
don’t expect reality to catch up with fiction anytime soon.

There are, however, extremely interesting projects currently
under way in the robotics field: interplanetary explorers, deep-sea
divers, and automated toxic-waste cleanup crews. In my opinion,
one of the most interesting trends in robotics is the move away
from the design of giant, all-powertul robots toward developing
groups of small, special-purpose machines. It’s the approach of
trying to build ants rather than anything even as complex as a
chimpanzee.

Another trend is the separation of intelligence from intelli-
gent behavior. As long as a robot does what you want it to do, why
bother wondering whether or not it’s really intelligent? Leave
that for the theorists and scientists. En-
gineers simply make things that work.

Mobile Robots: Inspiration to Imple-
mentation is a handbook for constructing
your own experimental robots. These
machines may be constructed of Legos
and other equally inexpensive compo-
nents, but they are more than simply
toys. They are fully functioning robots
with minds of their own.

The simplest machine, TuteBot,
doesn’t even require a microprocessor.
Its programmable, exploratory behavior
is controlled by a few transistors and po-
tentiometers. Yet, even being brainless, it can explore entire
rooms, wandering into remote corners and extricating itself for fur-
ther exploration. Believe me, a roomful of these little critters is
pure entertainment.

Rug Warrior is the more complex machine, complete with an
on-board 68HC 1| processor and software based on subsump-
tion architecture. The subsumption approach to robotics is the
simple yet elegant concept that behavior should be composed of
increasingly complex levels of control. For example, a low-lev-
el behavior may simply know how to move a leg. A middle-level
behavior could know about gaits. A high-level behavior could say,
“Let’s go through that door.”

Flynn and Jones provide more than just step-by-step plans for
constructing these robots. They include the basic mechanical,
electrical, and software background for making it all work, and for
designing your own machines. You'll find chapters on real-time
control, types of sensors and how to control them, motor dy-
namics, battery recharging, and the design of stable systems.
Appendixes provide complete plans for a 68HC11 control com-
puter, a parts source book, and a list of current robot-related pub-
lications (it even references my own newsletter).

Whether you are a serious explorer intent on creating a future
world populated with robot devices, or simply a backyard hobbyist
building machines to frighten the neighborhood cats, you’ll find
Mobile Robots an indispensable handbook. B

—Raymond GA Coré

0BOT

JOSEPH L JONES
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High performance 486"DX2. Optional Built-in 5.25”
Blazing 66MHz, backed by oar CD ROM. The medium
exclusive turbo cache, for unpar- with capacity for video

alleled workstation performance. clips, graphics, photo CDs,

or an entire set of manuals.

PCMCIA Expandability.

The T6600C offers a huge

wealth of cemmunication

and expansion options,

including a 16mm

PCMCiA 2.01
compiiant slot large

enowgh for a hard
drive!

Two Full-length ISA Slots.
Connections are everything
And this machine allows for
plenty—Ethernet, video.
you name it.

Built-in Stereo
Speakers.
Cuality audio adds
another dimension
to any program.
With Microsoft®
Microphone™
included, your
work can speak
foritself.

Take your entire show on the road. The new Toshiba T6600C Series represents BRIl OB ol
the most advanced technology and muscle we've ever put into a portable. Withits 4. sgroxosents

486"DX2 processor, dual ISA full-slot expansion, and huge storage options, the G RAM expandibie to A0MB RAM
: : : : * 10.4" color act:ve matrix TFT-LCD screen
T6600C Series delivers the power and capacity for the most demanding portable R
applications. From network analysis to software development to full-blown «S10MB HDD
multimedia, if you need to tour with a great deal of force, this is your system. ot o ol
Feel the force. For your nearest dealer, call 1-800 457-7777. o e
* Microsoft® Sound System™
- * 5.25" half height 200ms double speed CD-ROM
In Touch with Tomorrow e T T

* MediaShare®Mambo™ DV1®/Ethemet™ board
» (T3600C/CDV model only)

© 1993 Twshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. All products indicated by trademark symbols are tradarrarked and/or registered by their respective companies.
J26 is a registered trademark.

Circle 137 on Inquiry Card.

World Radio Histol



Q.g‘l EAI\‘:.

GAZ’/V@

~. The Computer That

Gives You The Most

Bang I

4 BANG

I The Buck.

&£
A $1500 5:,“
" v‘ ZEOS 486DX2-66...
b THE TOP GUN
OOV $299 5
~ . ® Genuine Intel 486DX2-66
£ 52,500 ":"“m o microprocessor, upgradable to
] ol P8 Pentium™ OverDrive™
g - — = 8MB RAM expandable to 64MB
B sasmT L0 L ZEOS o Y
¥ AR /33 Rl e -~ Smroneees e . M256K SRAM system cache
i; bl :c:mi - m528MB local bus IDE hard drive
Compoq 4/3%/ ot wn ; m Diamond Viper/VLB local bus video card with IMB VRAM
N | RO ® 1.2MB and 144MB floppy drives
§ e m 15" ZEOS color SVGA non-interlaced monitor, .28mm
ol | e g dot pitch
48873304 N m MS-DOS 6 with Enhanced Tools, Windows, and new
g Microsoft Mouse, plus choice of Lotus Windows applications
NCR 3350 m 14,400 bps V32 bis send/receive fax modem
& ¢ § m SAME DAY SHIPPING
S &
zc;o, e j_ B _Jmc'.w pertormance and Lw«ﬁ o a_:o

Others pale in comparison. There’s no way
to dispute it! The results are in, and the ZEOS
Upgradable 486DX2-66 is “the overall performance
winner.”

PC buyers expect low prices, top-quality, impec-
cable performance and prompt support. Basically,
they want the most bang for their buck. PC
Magazine recognized this and compared value-line
PCs with more traditional systems to see if they
were “truly good values or stripped-down machines
trying to pass for good buys. The re-

sults are overwhelmingly in ZEOS’
favor. In fact, PC Magazine said:

‘ZEOS doesn't sell a separate value

line, but the flexibility of its main

system may be the least confusing
solution of all”

Stacked against Gateway, Dell, Compaq, IBM and
others, ZEOS stood alone. Using the Benchmark Tests

as a guide, PC Magazine made these conclusions:

As DOSmark scores are heavily weighted for pro-
cessor and hard disk performance, the ZEOS garnered
the first-place position in that category as well.”

“The clear winner is...the ZEOS Upgradable,
which turned in an incredible score of 55.01 mega-
pixels per second.”

“The real highlight among tested hard disks was
the Seagate ST3600A, which has 12-ms access time
and 256K of built-in cache. The ZEOS 486DX2-66
Upgradable’s hard disk performance was almost
31 percent above the average in this roundup.”

Of the “systems that demonstrated the best agility
under strenuous exercise of all their components...
ZEOS (scored) 26 percent above average.”

The ZEOS local bus upgradable systems are the
perfect solution—the brand-new motherboard is
faster, more integrated, versatile and reliable than
ever. Plus, ZEOS is always thinking ahead to your



STANDARD WITH
EVERY ZEOS
UPGRADABLE SYSTEM

B Upgradable to Intel’s Pentium™
OverDrive™ CPU. Zero
Insertion Force (ZIF) socket
makes upgrading easy.

B RAM expandable to 64MB on
the motherboard.

B Two serial ports and one
parallel port integrated on the
motherboard.

8 Flash BIOS for easy
upgradability.

B Eight expansion slots: two
VESA local bus, five 16-bit
and one 8-bit.

B ZEOS six-bay desktop case
with two cooling fans for
increased reliability and
product life.

B High-capacity power supply
with built-in surge
suppression; switchable
between 115/230V.

B Socket for inexpensive
optional on-board SCSI.

PACKAGE 1

4865X-25 $1395
Lease $59/month

4865X-33 $1495
Lease $63/month

486DX-33 $1695
Lease $61/month

486DX2-50 $1795
Lease $65/month

486DX2-66 $1895
Lease $69/month

8 ZIF socket upgradability
to Pentium OverDrive CPU

8 2MB high-speed RAM

= 107MB local bus IDE

hard drive w/32K
cache
® Diamond SpeedStar Pro
Windows-accelerated VL
local bus video with IMB
RAM. 16.7 million colors.
BZEOS 14" 1024 x 768 N1
SVGA color monitor,

PACKAGE 2

4865X-25 $1695
Lease $61/month

486SX-33 $1795
Lease $65/month

486DX-33 $1995
Lease $72/month

486DX2-50 $2095
Lease $76/month

486DX2-66 $2195
Lease $79/month

8 ZIF socket upgradability
to Pentium OverDrive CPU

# 4MB high-speed RAM

8 214MB local bus IDE
hard drive w/128K
cache

8 Diamond SpeedStar Pro
Windows-accelerated VL
local bus video with IMB
RAM. 16.7 million colors.

BZEOS 14" 1024 x 768 N1
SVGA color monitor,

PACKAGE 3

4865X-25 $1995
Lease $72/month

4865X-33 $2095
Lease $76/month

486DX-33 $2295
Lease $83/month

486DX2-50 $2395
Lease $87/month

486DX2-66 $2495
Lease $90/month

8 ZIF socket upgradability
to Pentium OverDrive CPU

@ 8MB high-speed RAM

B 426M B, 13ms local bus
IDE hard drive w/128K
cache

® Diamond SpeedStar Pro
Windows-accelerated VL
local bus video with IMB
RAM. 16.7 million colors.

BZEOS 14" 1024 x 768 N1
SVGA color monitor,

PACKAGE 4

4865X-25 $2495
Lease $90/month

4865X-33 $2595
Lease $94/month

486DX-33 $2795
Lease $101/month

486DX2-50 $2895
Lease $105/month

486DX2-66 $2995
Lease $108/month

8 ZIF socket upgradability
to Pentium OverDrive CPU

B 16MB high-speed RAM

B 528MB, 12ms local bus
IDE hard drive w/256K
cache

8 Diamond SpeedStar Pro
Windows-accelerated VL
local bus video with IMB
RAM. 16.7 million colors.

B ZEOS 14" 1024 x 768 N1
SVGA color monitor,

® Shadow RAM support. .28mm dot pitch .28mm dot pitch .28mm dot pitch .28mm dot pitch
B ZEOS 101-key space-saving & Your choice of floppy ® Both 1.2MB and 144MB | @ Both 1.2MBand 144MB | @ Both 1.2MB and 144MB
keyboard, drives floppy drives floppy drives floppy drives
B FCC Certified Class B: ® MS-DOS 6 plus 8 MS-DOS 6, Tools, & MS-DOS 6, Tools, 8 MS-DOS 6. Tools,
UL Listed ’ Enhanced Tools Windows & new Microsoft Windows & new Microsoft Windows & new Microsoft
151e _— Mouse, plus choice of Mouse, plus choice of Mouse, plus choice of
] (Sla?m?letg zhgs l((;usmmer Lotus Windows application | Lotus Windows application | Lotus Windows application
tistaction Package.
FAVORITE OPTIONS 2400 bps V42 bis MODEM WITH COMPLETE MULTIMEDIA PACKAGE
9600 bps SEND/RECEIVE FAX ... ...$99  MPC compliant, multi-session CD-ROM,
426MB to 528 MB HDD UPGRADE ..........$190 W T o 16-bit/48KHz Cardinal Digital Sound Pro 16
256K SYSTEM CACHE .. .98 with Digital Signal Processor (Soundblaster
OAPTECGIROSCS] $ IMB VRAM: $149 2MB VRAM: $249  and Adlib compatible), and stereo speakers ......$395
CONTROLLER CHIP 15-INCH MONITOR UPGRADE Many oth dabl. e anl
For on-board SCSI. Includes drivers $49  SVGA non-interlaced, 1024 x 768, flat screen.......$95 o;’t’gms ::aax%{'l:le. Cz;;t}g?iezig

future needs and technological advances; therefore,
we include such features as CPU upgradability to
Intel’s Pentium OverDrive; a Zero Insertion Force
(ZIF) CPU socket, Flash BIOS for easy upgrada-
bility, and a SCSI upgrade socket for adding SCSI
without having to use a slot. We've even given you
room to grow with eight expansion slots and six
drive bays.

Choose from one of our money-saving packages,

or wée'll custom build a system to your specifications.

Feature for feature, no one gives you more than
ZEOS. At any price, anywhere. It is the biggest
bang for your buck!

Fax Orders: 612-633-1325, Government: 800-245-2449, TDD
Orders: 800-228-5389, Outside U.S. and Canada: 612-633-6131.
MasterCard, VISA, Am Exp, Discover, Z-Card;" COD and
Leasing programs. Open 24 Hours a Day, 365 Days a Year!

Purchase arders are subyrct 1o agproval. Business leasing programe avaitable Lease prices based on 2 36-month lease, N purchase aptun. All prces, specifications and avaiability are subyect 1o change without netacr, call to confirm these and

AWARD-WINNING SERVICE
We're the only company to
win PC Magazine’s Readers’
Choice for Service & Reliability
—for both desktops and
notebooks—twice!

TOLL-FREE SUPPORYT,
WARRANTIES & GUARANTEES.

We're here for you 24 hours a day, 365 days
a year, and always a toll-free call away. All
ZEOS systems come with a One Year Limited
Warranty, Express Parts Replacement Policy
and a 30-Day Money-Back Guarantee.

CALL NOW TOLL FREE

800-554-5226

24 HOURS A DAY

INTERNATIONAL LTD,

warrarty detais. Prices do not inciude shippeng, All pmcicts and comgny names are trademarks

are
or reggrstered trademarks of thesr respective holders. ZEOS 1s a resnstered trademark, Z-Card and Computers Now’ are regstered servicemarks of ZECS Internatonal Ltd © 1993 ZEOS Internatonal Ltd , 1301 Industral Bivd., Minneapules, MN 55413 USA. ZBUS 1 a publxcly traded company INASDAQ symbol ZEOS) UPGRBYT 50311
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ug and Play Tape Backup.

The Plug.

That’s it. Go Play.

ow, tape backup is easier than
N ever. Unpack Trakker and plug it

into your computer’s parallel
printer port. That’s it. No assembly, no
installation, no problem.

Trakker goes anywhere. It’s light
and compact, the ideal solution for
backing up notebooks and laptops. And
Trakker can back up unatrended, so you
can go anywhere, too. Trakker is
available in two models. At $348,

Trakker 120 (120 MB capacity, using
dara compression) is the price leader.
And Trakker 250 (250 MB capacirty
using data compression) is the fastest in
its class at up to 8 MB/minute. Both
give you QIC Industry Standard
Recording Format, as well as Novell

and LANtastic certification. %

For a FREE 88-page catalog,
¥

please call 1-800-451-0897
ext. 227 roday.

Tralker.

Backup so simple it's advanced ™

Mini datr cartridge sold separately. © 1992 Colorado Memory Systems Inc. Al rights reserved, Jumbo, Trakker und Colnrado
INC. are trademarks of Colorado Memory Systems, Inc. All other trademarks ure property of their respective companies. JTB-BYT051593
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DANIEL M. JOFFE

ata communications can

never be too fast or too

cheap. This is especially

true for demanding tasks
such as internetwork communications,
where vast amounts of data are ex-
changed on a constant basis. Using
even the fastest available modems for
this task can be slower and more ex-
pensive than you might like.

PC users battling the spiral of file
sizes and LAN traffic are becoming
aware of a digital telephone data-trans-
port service called Switched 56. Every
local and long-distance telephone car-
rier in the U.S. ofters Switched 56 dig-
ital service. It is a digital, dial-up data
channel with speeds of 56 Kbps syn-
chronous or 57.6 Kbps asynchronous.

Although installation costs are high-
er than for analog service, Switched 56
usage charges are basically the same
as for POTS (plain old telephone ser-
vice). This means that you can save
time and money with Switched 56 by
shipping more data in much less time.
At 9.6 Kbps, a modem takes 90 minutes
to send a 5-MB file. The same file at
57.6 Kbps takes 15 minutes; assuming
a long-distance call costs 25 cents per
minute, you save $18.75 each time you
transfer a 5-MB file at the faster rate.
Even modems running at 24 Kbps and
higher do not provide the speed and
value of Switched 56.

Needy Applications
Switched 56 got a boost with the ad-

vent of low-bandwidth videoconferencing. The digital service
made it possible to send acceptable sound and pictures using
only 112 Kbps, or two Switched 56 lines. As a result, every ma-
jor videoconferencing manufacturer today has embedded Switched

56 in its equipment.

In publishing, Switched 56 is used to transport high-resolu-
tion image files to and from editorial offices. And in medicine,

Switched 56
offers a happy
middle ground
in price and
performance for
high-speed data
communications

Get Your Kicks with Switched 56

Switched 56 has been tested as a way to send den-
tal x-rays to health insurers for preapproval of pro-
cedures or to consulting specialists for examina-

tion.

People who work at home with remote connec-
tions to LANs—an increasing population—find
that 9.6 Kbps can be painfully slow. As a result,
some companies use Switched 56 to connect home

machines to office LANs.

Switched 56 is growing as a tool for LAN inter-
networking. Until recently, LAN routers were linked
by dedicated digital lines running at speeds of 56
Kbps to full T1, if traffic warranted, or by dial-up

9.6-Kbps modems. But full-time leased lines are expensive, while
the performance penalties of 9.6 Kbps drove organizations to
dedicated digital lines even with light traftic.

With Switched 56, LAN routers automatically dial remote lo-

cations in response to requests for data from remote servers. To

NOVEMBER 1993 BY TE

accomplish this, router and Switched 56 CSU/DSU (channel ser-
vice unit/data service unit) vendors have standardized on V.25bis

57

JAMES YANG © 1993



TELECOMMUNICATIONS SERVICES COST COMPARISON

Although it can cost significantly more in installation and monthly fees for a Switched 56 line
than for a POTS line, perminute connect charges are almost the same. This could save mon-
ey considering the speed of Switched 56. The business daytime line rates shown here are
quoted from Ameritech, Nynex, and Pacific Bell. Per-minute rates are based on AT&T in-

terexchange rates.

NEW YORK NY T0 SF

POTS
Installation
Monthly
Per minute

$270
$23.11
$0.25

Switched 56
Installation
Monthly

| Per minute

$532
$82.35
$0.264

Dedicated 56 Kbps

Installation $1851.08

Digital 56 Kbps

Monthly $1645.93

* Fee waived for 24-month commitment.

as the synchronous dialing-command lan-
guage. V.25bis is to the synchronous world
what Hayes AT commands are to asyn-
chronous users. With V.25bis capabilities,
a router can dial anywhere using the same
path over which synchronous data is trans-
ferred. In the asynchronous world, PC
users can turn to 57.6 Kbps asynchronous
with AT-compatible dialing to speed their
data transfers. And since many Switched
56 CSU/DSUs provide a subset of the
Hayes Standard AT command set, PC
users do not need to change existing soft-
ware.

Speed on Demand

Switched 56 is bandwidth when you need
it. You only pay for the connection time.
Analog modems offer the same capability
but not the speed of 56 Kbps, nor the 99
percent error-free transmission accuracy
guaranteed by the telephone company. The
switched or usage-sensitive nature of the
channel delivers powerful bandwidth-on-
demand capability that opens up a new
range of applications that dedicated chan-
nels made cost prohibitive and analog al-
ternatives made too slow.

Just as a modem provides the data in-
terface to a standard analog phone line, a
CSU/DSU provides the data interface to
a Switched 56 digital phone line. Switched
56 calls are dialed and handled in much
the same way as regular telephone calls.
Each Switched 56 line is assigned a tele-
phone number that you can dial like any
POTS line. The CSU/DSU automatically
handles all telephone company mainte-
nance requests and changes the digital line
format to a format compatible with DTE

S8 BYYE NOVEMBER 1993

SAN FRANCISCO  NY TO CHICAGO CHICAGO
$165.75 $165.5
$11.85 $13.35

$0.23
— $750
$39.65 $83
$0.245
$1976.61
$903.85

(data terminal equipment). A CSU/DSU
has a street price of about $1000—Iless
than some V.Fast modems. You do, how-
ever, need a CSU/DSU at each end of the
connection.

Switched 56 replaces the local analog
access line with a local digital access line
and extends digital capability to a home
or business. The combination of Switched
56 access lines and CSU/DSUs keeps the
signal from your DTE in digital format
from start to finish as it travels through
the telephone company’s digital network.
In contrast, to transmit data using an ana-
log modem, the modem converts your
computer’s digital signal to analog format,
and then A/D converters residing in the
central office reconvert the signal to digi-
tal. The corresponding series of conver-
sions and related signal degradations occur
again at the central office and modems on
the receiving end.

Moreover, Switched 56 lines maintain
independent transmit and receive paths,
making the transmission faster and clean-
er. In analog transmission, transmit and
receive directions are combined onto the
one pair of wires running between your

COST-JUSTIFYING SWITCHED 56

home and the central office. The analog
modem has to separate these directions,
causing additional delays and potential for
errors.

Switched 56 offers true 57.6-Kbps asyn-
chronous speed for PC-to-PC file trans-
fers. “True 57.6 Kbps” means 1-MB file
transfers in just under 3 minutes (assuming
8 bits, no parity, 1 stop bit, and an effi-
cient file transfer protocol). You can send
even compressed files that fast.

How do you transmit 57.6 Kbps over a
56-Kbps line? Each asynchronous 57.6-
Kbps character is burdened by 1 start bit
and 1 stop bit. The meat of the character is
the remaining 8 data bits. The Switched
56 CSU/DSU transmits only these 8 data
bits using a more efficient way to mark
the beginning and end of groups of char-
acters—flag patterns similar to HDLC
(high-level data-link control).

BBSes and services like CompuServe
typically store large files in compressed
format. Compression algorithms such as
V.42bis, the CCITT data compression stan-
dard used on analog modems, do nothing
to speed transfer of aiready-compressed
files. So a V.32 modem with a DTE inter-
face set to 57.6 Kbps can provide a maxi-
mum throughput of only 960 characters
per second. In contrast, real 57.6 Kbps
provided by Switched 56 allows a maxi-
mum throughput of 5760 cps, regardless of
whether the file was compressed.

PC-Compatible

Some PCs cannot keep up with true 57.6-
Kbps speed; it depends on the IC that’s
being used for the asynchronous serial-
port UART (universal asynchronous re-
ceiver/transmitter) chip. PCs originally
came with 8250 UARTS and later changed
to 16450 UARTS. Both chip families share
the shortcoming of I-byte transmit and re-
ceive buffers.

With a single-byte buffer at 57,600 bps,
the CPU must collect the next byte every
174 microseconds or risk having it over-
written. The “missing” byte would be de-
tected by the communications program’s
file transfer protocol, and this would re-
sult in multiple block retransmissions,

Based on installation, monthly, and per-minute fees, Switched 56 becomes more cost ef-

fective than using a modem on a POTS line or a dedicated high-speed line. This table

1

shows at which point, measured in megabytes of data transferred per month, Switched

56 starts to save money

9.6-KBPS MODEM

37.85
23.47

New York to Chicago
New York to San Francisco

MEGABYTES PER MONTH FOR
14.4-KBPS MODEM

63.6
39.42

DEDICATED 56 KBPS

1064
1924



SINCE OUR UPS COSTS LESS,
LET'S FORGET ABOUT PRICE
FOR A MINUTE...MAN

BECAUSE WHEN THE
POWER DIPS, ITS
NOT WHAT YOU PAID
FOR YOUR UPS
THAT'S IMPORTANT,
ITS WHAT IT DOES

SO LET'S TALK ABOUT
FEATURES...

The MINUTEMAN ALLIANCE
A750 keeps your network
safe from brownouts, the most
common power problem. Our
line-interactive technology
continuously monitors and
provides an automatic boost
whenever power dips. This
important feature prevents
frequent battery usage, saving
the battery for more severe
power problems.

Other important features
that make the MINUTEMAN
A750 stand out are a 750 VA

rating, extensive status
indicators and a Test button so
that you can confirm
that the UPS is doing its
job. A Site Wiring Fault
Indicator is included to

MAKE THE COMPARISON YOURSELF

let you know if there is
a problem with

$429

grounding or other on-
site electrical wiring
problems that could be

' 750

catastrophic.
The Alliance A750 is

[ YES

L

compatible with
MINUTEMAN's
LanMaster unattended

iSimquIed)
'Sinewave IL

shutdown software for
all operating systems to
further protect your net-

‘ﬂ YES
4-1ED's

work, even when you're
not there.

If ail UPSs were priced
the same, the choice

YES

would be easy based

only on features. But

when you compare

prices, the choice becomes even
more obviaous.

We don't believe you'll pay
38% more for a product that
gives you less. Call our POWER
HOTLINE now and find out how
to get more UPS for less.

MINUTE.LMAN

UNINTERRUPTIBLE POWER SUPPLIES

1-800-238-7272

Minuteman's product line includes UPSs and
Voltage Regolators ranging from 300VA to 10 KVA.
International mod%ls are available.

1455 LeMay Drive
Carrollton, Texas 75007
214/446-7363 Voice
214/446-9011 Fax
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The Switched 56 Connection
Video

[eo
=

CSU/DSU

CSU/DSU

Bridge or CSU/DSU

router

SRR

teleconferencing

CSU/DSU j§ CSU/DSU

Switched
56 network

Bridge or
router

CSu/DSU

CSU/DSU

CSU/DSU

Video
. teleconferencing

Switched 56 connections can serve most applications that demand high-speed communications:
videoconferencing, network interconnectivity, or mainframe links. Each end of the connection must

have a CSU/DSU and perhaps a bridge or router.

dramatically reducing throughput.

The 16550 UART with its 16-byte re-
ceive and transmit buffers solves this prob-
lem. With a 16-byte buffer, the CPU now
has 16 times as long, or 2.77 milliseconds,
between reads of the receive buffer. This
affords sufficient time for the CPU to re-
spond and service longer interrupts from
drives or lumbering code. Even so, Win-
dows—particularly disk caching under
Windows—generates interrupts so long
that even the 16-byte buffer of the 16550
may not be enough. To handle this, some
companies have built communications
boards with larger buffers.

There are a few ways to find out if your
PC has buffered (16550-based) or non-
buffered (8250- or 16450-based) asyn-
chronous serial ports. The most direct way
may be to just look under the hood. Alter-
natively, you can download one of the
UART identification programs available
on most BBSes. These programs tell you
the quantity and type of serial ports in your
PC. If your computer has a buffered asyn-
chronous serial port, then you need only
make sure that your software knows how
to take advantage of the buffer.

Once you believe you’re ready, you can
run a final verification test by transferring
a few large files between PCs using a null-
modem cable. Most communications pro-
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grams give file transfer statistics showing
retransmissions and average throughput.
This data will tell you whether you’re mak-
ing the most of your 5760-cps potential.

In some extreme cases, you may find
that even with a buffered UART and ap-
propriate software, there are still some
block retransmissions, caused by an over-
written input buffer while the PC services
a long interrupt. Possible remedies for this
include using a serial port with an even
longer buffer (make sure the software can
take advantage of it—there is no de facto
standard for such a card) or pacing the
transmitter slightly (i.e., increasing the in-
tercharacter timing).

A more expensive alternative ($600 ver-
sus $60) to standard 57.6-Kbps asynchro-
nous serial ports comes in the form of syn-
chronous 56-Kbps serial communications
boards with large built-in buffers and sep-
arate processors. These cards off-load the
communications task from your main CPU
and typically provide an error-corrected
HDLC data link. However, they are not
that commonly used today, they have pro-
prietary interfaces, and they usually must
be interfaced to custom software. You
would probably use this arrangement only
if you were connecting to a mainframe in
a corporate synchronous network.

Large corporations often have T1 (mul-

tiplexed digital) lines. This offers the pos-
sibility of further Switched 56 savings
through bypassing the local telephone
company. A heavy calling volume can be
a factor in justifying this kind of arrange-
ment. To determine whether your calling
volume is high enough, calculate the cross-
over point in number of minutes by divid-
ing the allocated monthly cost of the ded-
icated access channel by 5 cents, which is
the per-minute rate the telephone company
charges for providing access to long-dis-
tance carriers.

Hooking Up

There are two ways to make a local digital
connection to a central office. The more
common is known as 4-wire. This uses in-
dependent pairs of wires for data trans-
mission and reception. A slightly less com-
mon arrangement is known as 2-wire, or
Datapath. This uses one pair of wires and
time-compression multiplexing to provide
both directions of transmission on a single
pair of wires. In time-compression multi-
plexing, the use of the single pair of wires
is reversed every millisecond. For the first
millisecond data is outgoing, and for the
second millisecond the data is incoming.
Which arrangement you use depends on
which type your local telephone company
offers.

Each telephone company calls its
Switched 56 service by a different name,
and a local telephone business office may
not be familiar with digital services. This
is why you should request a guide to ser-
vices in your area. You can download such
a listing of services, tariffs, and customer
contacts from various BBSes and from
BIX. [Editor’s note: For details on con-
necting to BIX, see page 5.]

Installation costs vary widely: In Cali-
fornia, Pacific Bell waives the installation
charge if you keep a line for two years; in
New England, the cost averages around
$300. Usage charges are basically the same
as for regular telephone lines. Monthly re-
curring charges are comparable to POTS
business-line charges, ranging from $10
to $90 per month.

ISDN-Compatible

ISDN is essentially two 56-Kbps (some-
times 64-Kbps) data channels carried over
a 2-wire technology called 2B1Q, which is
incompatible with the 2-wire Datapath
technology mentioned earlier. On top of
this is a separate 16-Kbps channel for call
control or X.25 packet data.

Switched 56 is compatible with ISDN
BRI (Basic Rate Interface). This compat-
ibility is important for companies with
global networks, since Switched 56 is not



The New Generation 21" Monitor.
ncredible Performance. Incredible Price.

ViewSontic continues its advacement inko the future with the power
ful and full-featured Viewsonic 21 This flat squeare 21 monitor offers
a picture-perfect image with unsumassed clarity and hrightness.

Designed for the discriminating user. the ViewSonic 21 offers some
ineredible features including i ultra-fine 0.25mm dot piteh, resolu-
tionup to 1,600 x 1,280 non-interlaced and amaximun refresh rate
of 152Hz. 1t also has a double dvinamic focus gun which provides a
crisp focus even in the corners.

Viewsonic has added the ARAG™ coating Lo reduce annoving sereen
alare and ViewMatch', a color control systen that tunes colors 1o
closely match printer output. Its two page display makes this monitor
the pertect choice for all windows, 3-D graphics and CAD/CAM
applications.
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FROM VIDEO OR FULL PAGE SCANNERS. BOOST YOUR PRODUCTIVITY IN
DESKTOP PUBLISHING AND MULTIMEDIA APPLICATIONS.

ColorSnap PC Pro

* Best Quality, real
time, image capture
for desktop publish-
ing and video digitiz-
ing.

* 16.7 million colors

* NTSC/PAL compatible

Artiscan-Full Page Color

* 16.7 miliion color flatbed
scanners with true hardware
resolution and Twain univer-
sal driver.

+ Top Media Ratings

+ FREE Image Processing
Software

+ 640 x 480, Max video resolution AS6000 (600 X 600 APi).....eueeeersecrersensneees 799.00
* Video-For-Windows compatible AS8000 (800 x 800 dpl) 999.00
+ Digitize movies at 15/30 frames per second [JAS12000 (1200 X 1200 dpi) ccccoreerrerreree 1499.00

Slide Scan Kit ........ccocceneeeee ...545.00/685.00

ColorSnap PC Pro ......ccuueenns $699.00

Recognita OCR Software........ccccceuee. ...call

LifeView Encoder
* Record your computer presenta-
tions to VCR or displayon TV.
* Flicker-Free, NTSC/PAL in one

249,00

LifeView Victor

» Best Genlock, overlay graphics

* TV Tuner combination with Video Authoring and
Image Manipulation software.

LifeView Victor and LifeView Tuner....349.00

unit. 800 x 600 resolution
PA-100 Personal Archiver
* 600 dpi, 256 gray-scale levels
* FREE 10-page automatic
document feeder
* FREE Image Processing Software, Archiving
database, Recognita OCR software $699.00

Gé_'mputer 14250 NW Science Park Drive - Portland, OR 97229
Friends, Inc. 1o order 1-800-547-3303 Tel (503) 626-2291 Fax (503)
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available in Europe and elsewhere but
ISDN probably is. Where the ISDN ser-
vice is not available, Switched 56 can step
up to build farge regional or national net-
works.

Among the problems that have delayed
ISDN’s deployment has been the cost of
converting central office and interoffice
facilities. Upgrading even existing digital
switches to ISDN can cost from $500.000
to $1 million per switch. With this cost
structure, some telephone companies have
been reluctant to convert a central office
without a guarantee of hundreds of sub-
scribers on the day the conversion is com-
plete. As a result, until recently, most tele-
phone companies offered only a Centrex
ISDN tariff. (Centrex is a multiline ser-
vice where a portion of a central office

Upgrading digital
switches to ISDN
can cost $500,000
to $1 million per
switch.

switch provides PBX-like functionality to
a business.) The majority of telephone
companies still don’t have single-line
ISDN BRI tariffs in place, although most
are planning for them by the end of 1993.

There is no existing standard for asyn-
chronous 57.6-Kbps communication be-
tween Switched 56 CSU/DSUs, or be-
tween Switched 56 CSU/DSUs and ISDN
BRI equipment. Some CSU/DSU manu-
facturers base their 57.6-Kbps asynchro-
nous format on a commonly available
Motorola DSI (Data Set Interface) that
changes the asynchronous 57.6 Kbps to
and from a synchronous 56-Kbps format
with HDLC-like frames. This HDLC is
available to the industry as a protocol de-
veloped by the 1SO.

Even as ISDN deployment continues,
there will be places where there is no eco-
nomic justification for upgrading the cen-
tral office. In these places, Switched 56
will remain the only way to provide high-
speed digital bandwidth on demand. m

Daniel M. Joffe is the director of nenvork uccess
equipment at Integrated Nenvork Corp. (Bridge-
water, NJ). You can reach him on BIX c/o “edi-
tors.”



Power Packed Upgrades.

POWER SUPPLIES SOLID-STEEL CASES CPU COOLER

“The premier power-supply maker”

John Dvorak, PC Magazine, March 30, 1993

“The only company to go to for a power supply”
Jerry Pournelle, Byte, April 1993

STANDARD UNITS

These UL/CSA approved, fully tested power
supplies are the best basic units available.
STANDARD 205 SLIM ..oovsensnsscsssnns $89
STANDARD 220 DESK/TOWER ........... $89

ULTRA-QUIET UNITS

Unrattle your nerves with
a Silencer power supply,
N recognized since 1986 as
o the industry’s quietest.
ﬁ They're cooled by custom,
b — high-efficiency fans that
PRSI PRSI are virtually inaudible!
A must for home office or multimedia applications.
SILENCER 205 SLIM w.cuurrrrrrrrrsssssssses §$119
SILENCER 220 DESK/TOWER........... $129
SILENCER 270 DESK/TOWER ........... $179

HIGH-PERFORMANCE UNITS

NOISE LEVELS (ab)

S TOWER AR

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

Give your computer a professional, high-tech look
with one of our premium-quality, American-made
all-steel cases. They're rigid—unlike light-weight
imports—so motherboards, cards, and drives are
always properly aligned and grounded. And, with
up to 18 drive bays, they offer real expandability!
Ideal for commercial and industrial applications.

CASE SPECIFICATIONS

Desktop Tower Monster

Exposed Drive Bays: 3 f 13
Total Drive Bays ] 8 18
Motherboard Capacity 1 | 2
Power Supply Capacity | ] 2
Cooling Fan Capacity 2 3 f
Filtered Aur Inlet Yes Yes Yes
Lackable Front Door Yes N\o Yes
Professional Controls Yes Yes Yes
All-Steel Construction: Yes Yes Yes
Beige or Black Finish Yes Yes Yes
Meets FCC-B Specs Yes Yes Yes
Made in USA: Yes Yes Yes
SOLID-STEEL DESKTOP CASE......... $295
SOLID-STEEL TOWER CASE ......... §395
SOLID-STEEL MONSTER CASE........ $895

It's a fact. 486 chips run hot, often exceeding 185°F!
Now, you can cool your 436 to a safe 85°-95°F with
our popular CPU-Cool. It prevents random system
errors and other heat-related problems. Consists of
a mini-fan embedded in a sculptured heat sink that
easily mounts on the CPU. Powered by a spare
drive connector. Effective, inexpensive insurance!
m cools CPU 70°- 10CF
CPU TEMP | F)

B prevents system errors
m adds vears to CPU life
m thinner, quieter, and

better-built than cheap

imported imitations.

"o l
m safe, simple instalfation e e

CPC-COOL $29

REDUNDANT POWER

Eliminare the risk of network downtime or data loss
due to power supply failure with the TwinPower 900
redundant power system. It delivers high-capacity,
fault-tolerant power to your entire network server.
Consists of two Turbo-Cool 450 power supplies
in parallel, utlizing a special power-management
interface module. A must for mission critical LAN.
m 900 watts peak power
= 100X more reliable
than a singie-unit

m load-sharing design
m hot-swap capability
m allows dual UPSs S
= monster-case compatible -
TWIN-POWER 900 ..ouunmrrmmesssssssssssssssss $995

PC POWER & COOLING, ING.
5995 Avenida Encinas, Carlsbad, CA 92008 ¢ (619) 931-5700 * (800) 722-6555  Fax (619) 931-6988

Most orders shipped same day, WWe accept Visa, MC, COD. or PO on approved credit. Turbo-Cool, TwinPower and CPU-Cool models guaranteed fur 2 years. All other products guaranteed for 1 year.
Hours: 7 am. - § pm. (PT) Mon. - Fri. Silencer, Turbo-Cool, ThermaSense, TwinPower, and CPU-Cool are trademarks or registered trademarks of PC Power & Cooling, Inc. ©1993 PC Power & Cooling, Inc.
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BUSINESSES ARE USING
MICROSOFT ACCESS
TO TRACK WORMS,
MOVE PEOPLE,
AND MAKE WISHES
COME TRUE.

HOW WILL YOU USE IT?

You may have heard
that the introduction of
the Microsoft Access:

$149

90-DAY

GUARANTEE

database management
system was incredibly

successful. In fact,
we've now shipped over a million copies.
What you may not know is that this
relational database for the Windows
operating system is being used worldwide
in a number of imaginative ways. Once
you hear these success stories, you'll want
to create one of your own.

Now everyone can get access to data.

The Commercial Office Supply Division

at 3Me is always on the lookout for new
product ideas. After all, the next Post-itw
note could be right around the corner.

But until recently, they were missing a

way to organize all of the “product wishes”
floating around their department into a
format everyone in the group could easily
share and use.

*Speaal ofter for users of competitive database products and Micrasott Office.

“*Plus frenght and apphicable sales tax when ordering direet from Microsoft. Reseller prices may vary. Offer expires lanuary 31, 1994, and 1s goad only i the 50 United States,

“Our information was in a variety
of locations: filing cabinets, notebooks,
peoplel heads,” recalls Bob Wolf, 3M
Product Development Engineer. “The
business problem we had was not being,
able to access our information effectively.”
They chose Microsoft Access to build
their database of ideas, maintain mailing
lists, generate surveys, and more. “It saves
time in training, in building the databasces,
and it saves time in accessing the informa-
tion.” Which leaves more time to con-
centrate on turning wishes into the
products people want.

Managing data and reporting are easier.

Scott Emmons, Professor of Molecular
Genetics at Albert Einstein College of
Medicine, spends a lot of time with
worms. Thousands of them. As a basic
rescarch tool, nematode worms are a
valuable part of learning how DNA forms
the blueprint for life. For Scott, managing
the variety of data associated with each
different mutant worm strain—and
being able to generate reports on his
rescarch quickly—is critical to keeping
his lab running smoothly. He turned to
Microsoft Access.

“A major part of the way I’m using
Microsoft Access is the reports that |
generate,” says Scott. “I can sort the data
anumber of ways, and the ease of use
means | can quickly scan these reports
to locate a particular strain.” And that
means a lot less strain on Scott.

The uses are endless.

Intercity Transit in Olympia, Washington,
recently moved from Paradox. because
of the superior reporting capabilitics in
Microsoft Access, and its interoperability
with other Microsoft applications. “To
go with our suite of Microsofts Office
products, we felt it was the best choice
for us,” explains Richard Madrid,
Intercity Transit MIS Specialist.

Today, Intercity Transit relies on
Microsoft Access to keep them run-
ning—literally. By using it to maintain

and generate timetables for bus riders
and drivers, they've all but eliminated
scheduling errors, and saved countless
hours of proofing and information-
transfer time. Plus, they can track rider-
ship by customer segment and keep tabs
on the productivity of every route. Now
they plan to use Microsoft Access to
help grow their rideshare program.

“Microsoft Access has given us a lot
of capabilities, not just report writing,
but access to the data, and configuring
it the way we need it for reporting and
tracking,” notes Richard. “Plus it easy,
so people are happy.” And that’s bound
to keep Intercity Transit headed in the
right direction.

Now everyone in your organization
can work smarter— if they work with
Microsoft Access. If you use another
database or any Microsoft Office
program, you can take advantage of
our special $149** offer today, which
includes a 90-day money-back guaran-
tee. Then you can create your own
success story. When you do, we'd love
to hear it—simply write to: Microsoft
Access Product Manager, One Microsoft
Way, Redmond, WA 98052.

For the name of your local reseller,
or to order by phone,
call (800) 894-6636, Dept. KS7.

Microsoft Office

Microsoft

1993 Microsoft Corporation. All rights reserved. In

the 50 United States, call (800) 894-6636. For mformation anly: In Canada, call (800) 563-9048: outside the 50 United States and Canada, call your local subsdiary or (206) 936-8661. Microsoft and Microsoft Access are registered
trademarks and Windows and the Windows logo are trademarks of Microsoft ¢ orporation,



e wasn't famous. He

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

Sitting in front of his

i computer,
a“. : i‘ drinki?g
QW i e, potso

A

coffee
~ and

& smoking

¥t ""cartons of

, cigarettes,

" he’d write pages

of code.

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

The Most Powertul

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

So he sold a few. Only
a few.

Back in Boston he
waited. After a long year

with only 13 orders he set
out to see what happened.
As he drove across the
country and
_ flew around
the world he
discovered everyone
knew about his program.
Everyone had it too.

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

Beaten, battered
and bruised he went
back to the drawing _g¥
board. This time he
would really
change the face of
the software industry.
He would develop a device
that would prevent
unauthorized distribution of
software programs.

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

Why do the
call it a dongle?

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

“Name it after you,
Don!”, urged his peers.
So he did. Soon
everyone was calling
the key a dongle, *
after Don Gall— ##
the lonely software
developer who did
what he had to do.

You've Come
A Long Way, Bahy
Today, dongles are different.
Fact is, they’ve come a long
way. Leading the
industry with

security solutions,

 Rainbow Technologies
has changed the face of

® hardware keys. They work
) with multiple applications,
are programmable and

A network versions control

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

Sentinel Family

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

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

Learn more about securing
your software

.U and how keys

% provide developers

with extra value.

Call for a free copy

of “The Sentinel

\ Guide to Securing

Software.” And see

just how easy it is to

install a hardware

key into your

application in just

minutes. Try it

with our low cost ~ frw®

Sentinel ,

Evaluation Kit. 159
=22

Order one for
your DOS, 0S/2, Windows,
Macintosh or UNIX based
application.

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

800/ 852-8569

FOR YOUR FREE GUIDE
TO SECURING SOFTWARE

SeElUINEL

Securing the future of software

Some call it a dongle. Those who know, call it Sentinel.
~#RAINBO

TECHNOLOG!ES

9292 JERONIMO ROAD, IRVINE, CALIFORNIA 92718 8 714/ 454-2100 ® fax 714/ 454-8557
International offices are located in the United Kingdom, Germany and France.
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In Good Electronic Form

BEN SMITH AND
HOWARD EGLOWSTEIN

ruth be told, there is no such

thing as the paperless office.

Today’s offices wouldn’t

function without forms—
contracts, supply requisitions, purchase
orders. And it’s not enough to fill out
the forms; somebody has to process
them. Even small companies often have
employees whose only job is to handle
insurance and tax forms.

For Cigna Insurance, the move from
paper to electronic forms not only sped
up the processing but also saved mil-
lions of dollars in printing costs, storage,
shipping and postage, and waste remov-
al. And it paved the way for even great-
er productive use of Cigna’s huge net-
work. For a relatively small company
like Trace Technologies (a San Jose,
CA, maker of magnetic-media dupli-
cating equipment), the motivation was
compliance with ISO9000 (a specifi-
cation for business organizations), but
again the immediate returns have been
increased productivity.

Moving Mountains

Cigna Insurance is an international
company whose services have depend-
ed solely on moving information, but a
major operating expense has been the
mountains of paper that hold that in-
formation. By reducing the amount of
paper without reducing the informa-
tion flow, the company stands to save a considerable amaunt.

Cigna’s corporate headquarters employs over 5000 workers
in a Philadelphia skyscraper. But the company has over 500 of-
fices spread over several continents, with a total of more than
45,000 employees.

That’s the scale of the company; the scale of the paperwork is
even greater. Internally, Cigna uses more than 300 different
forms. Externally, with its agents and corporate clients, it dis-
tributes over 35,000 different forms. This represents tens of mil-
lions of sheets of paper a year: warehouses of blank forms and of

A large insurance

company and a small
manufacturing firm save
time and money with
electronic forms

forms that have been filled out and filed.
When any of these forms become obsolete,
all the unused copies are discarded and new
forms are printed and distributed. This may
be good business for the paper industry and
printing companies, but it costs Cigna mil-
lions of dollars a year. Just moving the paper
forms to an electronic format would prevent
tremendous waste and reduce the expenses of
warehousing and distributing the paper forms.
But blank forms are only part of the expense. If Cigna could
also reduce the filled-out forms to electronic format, it would
realize tremendous savings from not having to file and archive the
paper. As a bonus, the company would retain the information in
the format needed to process it as computer data; normally, a
data-processing center rekeys the data from stacks of paper forms.

Big Changes in Three Stages
The project to automate forms at Cigna is an important case to
study, not only because of the scale of the company’s paperwork
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A lhree-Phase Approach to Electronic Forms

First phase

(automate form fill and print) | |

=

Deploy top 10-20 corporate [ |
forms via Cigna-Link.

Second phase
(automate, fill, and E-mail)

B - —
Electronic forms may be sent |
via E-mail directly from filler

Third phase
(reengineer/automate the process) |

Eliminate the need for printing
or viewing by sending and/or

software to their destination. processing the data directly to
L——I | | - database applications.
]
e L ——
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+ Forms always available
+Improves productlvitylaccuncy of data

+ Provides for additional (E-mail)
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+ Provides for ultimate productivity gains
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+ Electronic-signature (authorization)

| processing
+Provides many Red! need to pril
(feld valigation, automatic totaling, efc.) retain hard copy

[ L |

and capabilities

S— L - _ _

The three phases of Cigna's electronic-forms adoption. The first phase moves 10 to 20 forms onto
PCs. where users fill them out, print them, and mail them via traditional mail. The second phase
incorporates forms routing via E-mail. The final phase ties in a data-processing component with
electronic signatures and direct transfer of data to datahase applications.

and processing, but also because the com-
pany decided to take the project all the
way, eliminating aimost all paper handling.
Cigna planned the changes in three stages:

1. Automate the filling out and printing of
forms.
. Automate the transfer of the forms by
using E-mail.
3. Tie the forms processing directly into
data processing.

[N

Cigna had to implement each stage care-
fully so that the new process would not
interrupt the operations that were already
in place. First, the company selected a sub-
set of 10 corporate (in-house) forms to be
“electronified.” Of that set, one form, the
internal purchase-request form, was chosen
as the test of the technology.

This form had all the complexities in-
herent in the other hundreds of forms. In
particular, its approval path required both
electronic-signature verification and elec-
tronic-forms routing. This one pilot project
takes the original request from the Cigna
employee all the way through the approval
process, even (o the point of issuing the
order to the vendor.

Two groups brought these plans to fru-
ition: the forms management group, head-
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ed by Paul Ferrand, and the networking/
systems product-delivery group, repre-
sented by Mark Orthner. The entire project
was inspired by Ray Caron, the chief in-
formation officer, who started the search
for the technology eight years ago.

The Essential Link

Before Cigna implemented electronic-
forms routing, it had to establish a solid
infrastructure on which to build. Mark
Orthner and others of Cigna’s systems di-
vision (now more than 4000 strong) de-
veloped Cigna-Link, a huge enterprise net-
work and E-mail system.

Cigna-Link consists of more than 500
separate 1BM Token Ring networks loaded
with 386 (or better) PCs. Each office main-
tains a Token Ring network. For instance,
the Philadelphia office ties its 5000 PCs
together, along with 76 file servers, on a
16-Mbps Token Ring network. The To-
ken Ring networks talk to IBM main-
frames connected with an IBM SNA (Sys-
tems Network Architecture) network over
T1- and T3-grade leased phone lines. The
mainframes had been the data-processing
core of Cigna’s operations back when 1BM
3270 terminals sat on everyone’s desk.

Cigna-Link gives everyone in the orga-
nization a smooth, seamless link to the

system’s E-mail and file storage. Cigna-
Link workstations are also highly stan-
dardized. We saw a variety of hardware
vendors represented in the Philadelphia
office, but the software is essentially the
same on all 25,000 machines: Microsoft
Mail 3, WordPerfect 5.x, assorted com-
patible versions of Lotus 1-2-3, and IBM
LAN Server client software. Some ma-
chines run Microsoft Windows; some are
still running DOS.

Orthner is quick to point out that Cigna-
Link’s most significant attribute is not
its topology. but the fact that there is only
one LAN network operating system (LAN
Server 3 from 1BM) and one E-mail sys-
tem (Microsoft Mail 3) throughout the en-
tire enterprise. Cigna’s current electron-
ic-forms distribution system would be
impossible without this standardized, ma-
ture infrastructure, The painful process of
bringing an entire corporation under a sin-
gle set of standards was somewhat allevi-
ated because the standards were in place
before a PC-LAN anarchy developed. One
of Orthner’s suggestions (see “Tips from
the Experts” on page 76) is that you put
the network in place, get your E-mail run-
ning reliably, and make sure everything is
working before you attempt an electronic-
forms solution.

Eight Years of Electronic Forms
Eight years ago, Cigna adopted a main-
frame-based forms design product. With it,
sales agents could customize the neces-
sary forms 10 conform to their clients’ re-
quirements. The forms design program ap-
plied a set of preprogrammed rules to the
profile of the company (i.e., its size, the
kind of business, and so on) and created a
contract form with all the right clauses and
paragraphs for the customer. In addition, it
automatically generated additional forms
or contracts that might be applicable.
Cigna’s next step was to adopt form-
filling/data-entry software so that sales
agents could fill in forms at a computer. To
help make electronic forms more accept-
able, the electronic form looked, on-screen,
just like the paper version. However, the
data-entry fields incorporated some error
checking. The completed form could be
printed out or even sent directly to Cigna’s
database system. Cigna started working
with form-filling products in 1987, but
these early versions of forms software did
not have all the capabilities Cigna needed.
In 1991, Cigna began an internal pilot
program with 120 forms. This system pro-
duces health-care paperwork for large cor-
porate customers. With this project, the
electronic forms and design team learned
that the electronic form does not need to
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look identical to the paper form. It’s nice to
have the screen presentation look like the
paper form it replaces, but it’s not always
necessary, and sometimes it’s not desir-
able. Instead of letting the forms software
dictate the form’s appearance or simply
mimicking the paper form onto the screen,
the forms automation group goes through
a process engineering step: When the group
puts a form together, it determines how a
department plans to use the form and ana-
lyzes the current paper form’s layout.
One example of a reengineered form is
a purchase requisition. On a paper form,
you might have a section where you could
enter a long list of items. At the top of the
list are the headings that describe the dif-
ferent columns. But you can’t fit as many
lines of text on a 24-line computer screen
as you can on paper, so repeating the
column headings periodically throughout
the section makes it easier for end users
to remember where the data goes. For a
special comment section, where the paper
form might have room for several lines of
text, the electronic version could start out
with one line and expand as needed. Cigna
considers the user interface critical and
puts a great deal of effort into its design.

Questions about Routing

The next obvious step was to implement
electronic-forms routing—a form and
its data moving through the network via
E-mail. A basic premise of electronic-
forms routing is that paperwork doesn’t
necessarily flow in a straight line; de-
pending on conditions, it may be rerouted
or even returned to a previous status for
further processing. The form must some-
how maintain routing and status informa-
tion. Either the form can carry this infor-
mation with it, or the information can be
maintained in an external database.

Other concerns center around security:
Who can see the form? Who can modity
the form’s contents? How do you ensure
that only the authorized signer has signed
the document?

There must, of course, already be an E-
mail or other network service in place that
spans the entire network and is supported
by the forms-routing application. Fortu-
nately, the Cigna-Link network with its
Microsoft Mail already provided the in-
frastructure for the forms routing. The
more sophisticated database-structured
forms-routing packages were still in de-
velopment. So Cigna looked at the E-mail-

based systems. As it turned out, only Jet-
Form provided what Cigna needed: forms
design, forms filling, forms routing via
Microsoft Mail, and a secure electronic-
signatures database.

Cigna’s Solution—JetForm
JetForm's solution consists of three basic
parts: JetForm-Design, a Windows product
that lets you design the appearance and
function of your electronic form; JetForm-
Filler (DOS and Windows), for entering
data into the predesigned forms; and Jet-
Form for E-Mail (DOS and Windows),
to both enter data and transfer it through
E-mail to another networked location. A
fourth piece, JetForm-Server, runs under
DOS or OS/2 to provide client-server forms
handling.

Cigna’s forms solution is conceptually
simple:

« Use JetForm-Design to create both screen
and paper versions of the form. Include
the transfer information so that the form
knows how to move from one place to the
next.

¢+ E-mail the finished form to each site so
that it automatically installs itself onto
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This just in. Applications Manager, best known as
AM." has just added OS/2" 2.1 support. We repeat,
the flagship client/server application develop-
ment software from Intelligent
Environments is now available for
0S/2 2.1 environments.

For the latest-breaking devel-

America, where AM and OS/2 offer
a tried and tested mechanism for building 32-bit,
multitasking, line-of-business client/server appli-
cations. AMs visual programming environment
streamlines the development and maintenance of
mission-critical client/server applications by teams
of programmers. And Static SQL support makes
AM a real headliner.

'This recent news is becoming quite a feature
story. By interfacing with
MMPM/2, included
with 05/2 2.1, AM lets
programmers employ
innovative team
development
capabilities
like dynamically linked programming—simplifying
reuse and maintenance of program code. DDE Use AM to develop your own highly rated network programs.
support allows programmers to paste information,

including AM code, comments and AM-generated
documentation, into Windows™ 3.1 applications
easily. And there’s also quicker screen interaction .

and improved productivity through support for

0S/2’s new high-performance 32-bit graphics To order or to find out more about OS/2 2.1 or
engine. AM, call 1 800 3-IBM-OS2. In Canada, call

With AM and OS/2, you’ll never again have to 1 800 465-7999. . ™
return to your regularly scheduled programming. Operate at a hlghel' level.

IBM and OS/2 are registered trademarks and “Operate at a higher level” i1s a trademark of International
Business Machines Corporation. AM is a trademark of intelligent Environments, Inc. 2 Highwood Drive,
Tewksbury, MA 01876. 1 508 640-1080 or 1 800 669-2797. Windows is a trademark of Microsoft
Corporation. @ 1993 IBM Corp
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Anatomy of Cigna-Link
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A simplistic view of Cigna-Link, Cigna's WAN (wide-area network) infrastructure. Each office
runs PCs over a Token Ring network. The Token Rings talk to an IBM mainframe. The mainframes

are

each of the 25,000 machines.
* When a user fills out a form, make the
data available for printing on a local print-

connected with an IBM SNA network over Tl- and T3-grade leased phone lines.

er or for sending off electronically. Jet-
Form for E-Mail takes care of dispatch-
ing the data through the mail system.

« Obtain an approval/signature, if one is
required.
« Route the form on to the next site.

Two of these steps present challenges
worth mentioning. First, distributing the
form to each of the workstations on a huge
network requires a tight integration be-
tween your forms package and your mail
system. You also have to make sure that
you've tested out everything thoroughly:
You wouldn’t want to distribute 25,000
copies of a defective form. Second, ap-
provals/signatures, simple on a small net-
work, can be a significant problem on a
large network.

The typical way of handling electronic
signatures on a LAN-based forms system
is to use public-key encryption (see “Dig-
ital Signatures™ on page 309). When a form
requires your signature, you move the cur-
sor to the signature field. The forms soft-
ware presents a list of authorized people,
and you select your name from the list.
After you enter your password correctly,
the data on the form is secured and en-
crypted. From then on, anyone reading the
form can decrypt it, but not change it. Fur-
ther approvals work the same way.

continued

C e
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PKWARE's"” Data Compression Libraries™ allow software developers to add data compression
technology to software applications. The application program controls all the input and output
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transfer time. You can compress a single file or entire directory structures with a single
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compressed files as a single self-extracting
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when run. Only $47.00
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Electronic forms can alleviate many of the resource-intensive steps of forms processing. Traditional 1ypesetting and printing sieps are unnecessary.
Distribution and storage requirements are streamlined when handled electronically. And processing centers do not need 10 rekey data from paper-based
forms, since the data remains in electronic format thronghout the process.
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Elements of an Electronic Form

Derived data field

Input data field
FCRATE

| = =
Input data Calculated data Calculaled dala field

field field EXPAMT i f (EXPCAT="
FCAMT

TOTAL

+ EXPAMT, 0)

An electronic form cun prevent errors by
validating entries, and it can save time by filling
in parts of the form automatically. Along with
these embedded rules. the form can carry
routing and tracking information.
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The only disappointment with JetForm
was that the signature database didn’t scale
up to Cigna’s requirements—a distributed
database with 25,000 records. What Jet-
Form evolved for Cigna was an ability to
use the Microsoft Mail signature system
in place of JetForm’s. You have to log
onto the server and your mail system any-
way, and the server has to have your pass-
word handy. When you need to sign a
form, JetForm asks you for your network
ID and password: if you enter them cor-
rectly, the form is secured. This is not
as safe as the public-key method, but it
doesn’t require anything special from the
network.

In 1'/: years of work with JetForm, Cig-
na has moved 1800 forms over to elec-
tronic format. Of that set, 30 forms have
progressed all the way to electronic rout-
ing. Cigna is just beginning the process of
interfacing the routed forms directly to its
databases. Currently, the company is only

partially through stage two of the three-
stage program.

Pains and Gains

Despite the tremendous work that Cigna
has done and the accomplishments the
company has achieved, Paul Ferrand says
the project is still in the “*show me™ stage.
Cigna is committed to totally automating
all the appropriate forms, but offices with-
in Cigna still need to be convinced that
this is all worthwhile.

The forms automation group has in-
vested a tremendous amount of time in
“dog-and-pony acts” to demonstrate the
usefulness of electronic-forms routing.
This investment in time has really helped
smooth the way for change.

Cigna estimates that it can save 80 per-
cent of the cost of handling internal forms
with the system that is in place. That's a
pretty significant piece of change. While
Cigna wouldn’t put an exact dollar figure
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If you're considering an electronic-forms so-
lution, Cigna and JetForm have several sug-
gestions:

* Make sure your network and E-mail sys-
tems are fully implemented and stable be-
fore you begin looking at forms software.

* Don't be swayed by a large bundle of
prepackaged forms. It's not likely that
you'll want to use any of them directly;
you'll want to design your own.

* Instead of simply transferring your paper
forms to the screen, rethink the form. Is it
really necessary? Do you need all that
data? Don't ask your users to do any more
work than necessary.

* If your forms package lets you use the
same data in both screen and printed
form, the screen form doesn't have to
look exactly like the printed version. The
screen may need a different format to use
space efficiently.

* Once you select a product, switching to
another will be difficult. There are no
standard electronic-forms formats.

* Don't buy vaporware. If a vendor doesn’t
have a component you need for your
forms system, ask yourself if you can live
without it, or look elsewhere.

on the savings, any reasonable estimate
would easily be in the millions of dollars.
Of even greater value to Cigna is Cigna-
Link users’ change of attitude about us-
ing the network and E-mail system to au-
tomate other tasks. As Ferrand puts it: “We
are just touching the surface of the capa-
bilities of these systems.”

On a Smaller Scale
It isn’t just the huge paper-based opera-
tions like Cigna that have benefited from
electronic-forms routing. Trace Tech-
nologies has started moving its operations
over to electronic forms.

Trace is a leading manufacturer of dig-
ital-media copy equipment for the com-
puter industry. Its worldwide

tions at Trace, only one person, Felix
Camerino, has the responsibility for work-
ing out the move to electronic forms.

Trace is working on gaining 1SO9000
certification. ISO9000 is an international
standard for total quality management.
One of its elements is office automation
with electronic-forms routing (called au-
tomate with validation). Therefore, im-
plementing electronic forms has a dollar
value independent of the operation’s ex-
pense savings. And the expense savings
are considerable: Time-card automation
will bring savings of $30,000 per year, and
all five forms of the pilot project should
save about $250,000 per year.

Camerino considered other LAN-/E-
mail-based forms-automation paths, but
he, too, found that JetForm fit the needs
better than any other existing package.
One major consideration was that it worked
well with cc:Mail.

Camerino created and evaluated a pro-
totype system for payroll time sheets. The
evaluation period lasted six months and
required one JetForm-Designer license and
10 JetForm-Filler licenses—an initial in-
vestment of $15,000 for licenses. The orig-
inal time-sheet electronic-form design took
him roughly 80 hours, even though the
form had nearly 600 data fields, each with
an associate attribute or formula.

After the pilot program started, Trace
completely changed its processing and
policies for time cards, so Camerino has
made a second version of the electronic
form. The second version will be distrib-
uted to users along with the JetForm-Filler
licenses.

Now and the Future

In the next few years, we will see sophis-
ticated forms-routing products that will
reach beyond even what JetForm offers
now. These emerging products will man-
age and track all aspects of a company’s
work flow. Forms routing will be only an
element of this broader ambition.

But for now, the electronic-forms soft-
ware is sufficient for sophisticated opera-
tions. An electronic routing system can re-
duce expenses and increase productivity

for companies with only a

operation employs only 275 (RO RGN TTI few hundred employees on

people (tiny compared to
Cigna). Its network consists
of two HP 3000 database
servers and many MS-
DOS/Windows PCs mixed
with just a few Macintoshes.
It is a multiprotocol 10Base-
T Ethernet network, but with
a single E-mail system. Be-
cause of the scale of opera-

JetForm Corp.
(JetForm-Design, JetForm-
Filler, JetForm for E-Mail)
800 South St., Suite 305
Watermill Center
Waltham, MA 02154
(800) 538-3676

(617) 647-7700

fax: (617) 647-4121
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up to organizations tens of
thousands strong. B

Ben Smith and Howard Eglow-
stein are testing editors for the
BYTE Lab. You can reach Ben on
BIX as “bensmith” or on the In-
ternet at ben@bytepb.byte.com.
Howard can be contacted on BIX
as “heglowstein.”
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14" SVGA Monitor
(1024 x 768, .28mm, NI)
for Crisp Color Graphics

170M B Hard Drive
and 128K External Cache
for Plenty of Room

2
&ﬁ
Four Time PC World
Best Buy Winner
June 1993
February 1993
November 1992

October 1992

Sound Card for

Built-In Iligh Performance Multisession Quality Sound*

h('-I)-ROM Drive for ('D-{(O;:ll, r
Photo CD & Audio CD Playbac . .

and Desktop Ergonomics* T 1.44 & 1.2 Disk Drives for
e I Flexible Input Options

CD Software to Fit
Every Interest*

Built-In High Performance
Stereo Speakers for
Desktop Ergonomics*

.';..-@'MI'_'-
——

T S R v p— Ready to Run All
u LJ—“—‘ oo “ﬁ N Your Windows, DOS,

& 0S/2 Applications

SPECIFICATIONS , Your MPC Plus Systcm comes ACMA PC SOLUTIONS
with these CD-ROM software titles:

Intel 486 Processor 486SX/33 PC $1399
170M DB Hard Drives 486SX/33 MPC 81699
4MDB RAM Exp to 32MB
128K External Cache 486SX/33 MPC+ 81799
14" SVGA Color Monitor 486DX/33 PC 21499
VGA Card with IMDB Sound Library, King's Quest, 486DX/33 MPC $1799
IDE Controller Mixed Up Mother Goose .
}) 44;( & 1 -(‘2 Drives Microsoft Bookshelf: 486DX/33 MPC+ #1899

esictop Case American Heritage Dictionary, 1599
'I()I E"ha"“’fi Keyboard Bartlett’s Familiar Quotations, Z:gg;g/iz 11;(;)( §1:999
3 B'utton ‘Serzal Mouse The Concise Columbia Dictionary, /5 1 e
Built-In Stereo Speakers* The Concise Columbia 486DX2/50 MPC+  $1999
CD-ROM Drive* " .

Encycl .

Sound Card* T o i RS 486DX2/66 PC $1799
CD Software* Roget’s Electronic Thesaurus 486DX2/66 MPC $2099
*MPC & MPC+ Systems Only 486DX2/66 MPC+  $2199

The New Acma 486 Multimedia Computer.
The Latest Addition to the Family of Solutions From Acma.

Call & Order Today

—‘ Maste
COMPUTERS, INC. ® 7 ‘ =5 _

47988 Fremont Blvd., Fremont, CA 94538
Direct: (510) 633-1313, Fax: (510) 633-0818
Nat'l/Corp.: 800-786-6888

Prices & specifications subject to change without notice

Prices do not include shipping & hondlln% Cal to confirm configuration. Go"crnment: 800-5 78.1888

intel Inside logo is a registered frademark of intel Corporation.
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by Absoft Corporation
A globally optimizing ANSI
applications for NT. Compatible with MS C/C++, windbg. and
other NT SDK tools. VAX, Sun, Cray, Fortran 90 features aid in

Standard FORTRAN 77 with
porting. Source compatible with other Absoft F77s for

for adox F ﬂ
all DoD MIL-STD extensions.
Macintosh, DOS, NeXTSTEP & UNIX.

for Windows NT™
Intel486™ and Pentium™ optimizations produce the fastest F77
List: $995 Ours: $845 FAXcetern # 0012-8601

WindowsMAKER "2,
Professional 5.0 S
by Blue Sky Software oy,

Next generation of the most powerful
C/C++ Code Generator and Prototyper for
Windows 3.1, NT & Win32s. The fastest
way to create full-featured Windows apps.
This product stands out, does every-
thing—even a toolbar can be created with
1 click! Test run your design, make changes interactively, gen-
erate code for multiple platforms—ANSI C, MFC, OWL, etc.;
widest compiler support in industry. TrueCode technology—
user code 1s 100% preserved. Highly recommended!

List: $1,006 Ours: $899 FAXcetern # 2602-0003

New Version of Mathematica!
by Wolfram Research

A system for doing numerical, symbolic,
and graphical computation used both as an
interactive calculation tool and a program-
ming language. Numerical capabllities
include arbitrary-precision arithmetic and
matrix manipulation. Graphics are generat-
ed in PostScript form. On some systems,
Mathematica's front end supports
“Notebooks” that mix input, graphics, text, and sound.

Standard/Wind List: $595 $505
Enhanced/Wind List: $995 $845

st Prices!

0S/2 2.1
by IBM

0S/2 v2.1 lets you take advantage of the

award-winning features found in v2.0

and increase your productivity with new

enhancements. Includes support for MS

: OS/Z Windows v3.1 applications including

Lo enhanced mode and full 32-bit graphics

engine. Adobe and TrueType Font sup-

port gives you the best of both worlds. WIN-OS/2 setup icon

allows changes to default values of all Windows applications.
Start your DOS and OS/2 apps from a WIN-OS/2 Desktop!

List: $249 Ours: $139
|, Upgrade List: $199 Ours: $ 99
FAXcetera # 3142-0009

PRODUCT OF THE MONTH
Symantec C++

Professional 6.0

by Symantec

Reach new levels of programming
power with Symantec C++ for
Windows, DOS, and Win32s.
Breakthrough new IDDE revolution-

izes the way you work. Includes optimizations and tools,
OPTLink linker and Blue Sky visual tools, with MFC 2.0 and
Win32s, and 8000 pages of documentation. Your productivity

will increase so much you can go on vacation; an included
coupon for two travel certificates to Hawail will get you there.
Competitive Upgrade for Borland or Microsoft customers $199.95.

List: $499 $299
Comp. Upgrade List: $189
FAXcetera # 2132-0038

CA-Clipper 5.2
- Competitive Upgrade
by Computer Associates

Yes, the newly released CA-Clipper
version 5.2 is being offered to Xbase
language product owners at the low
retail price of $199. This competitive
upgrade is available for a short time
only! What a great opportunity to get
the power of CA-Clipper, at a super
price! And now when you buy, get your choice of dBFast,
Clipper Tools or dBASE Compiler Kit—FREE from CA when
you register!

CA-Clipper

Al

N

Features
by JENSEN-JONES, INC.

Commence 2.0, the most powerful and
flexible PIM for Windows, gives users an
easy way to store, organize, view—and
share information. Includes basic PIM
features: calendar, contact management,
task management, plus powerful new features for transparently
sharing Commence databases, views, categories, connections
and a unique database synchronization feature.

List: $395 Ours: $289 FAXcetern # 3015-0001

FAXceters # 2014-0001 List: $199 Ours: $149 FAXceen # 5400-0001
Commence 2.0 Adds LAN 2s10N! Q+E Database Library
Support, 50+ Major New \ VE by Q+E Software

Q+E Database Library 2.0
streamlines DBMS-
independent applica-
tions development by
providing transparent
access to major SQL and PC
DBMS from user's desktops with
automatic support for ODBC & IDAPI. QELIB2
i works with existing development tools and is simply the
best way to add complete DBMS access to applications today,
and tomorrow!

List: $699 Ours: 85659 FAXcetera# 2625-0003



MetaWare High C/C++
by MetaWare, Inc.

NEW RELEASE! High C/C++ version 3.1,
MetaWare’s 32—bit compliler is shipping.
Includes a 32-bit source-level debugger,
and a 32-bit Application Developers Kit
for Windows. The “Incremental
Strengths® feature enables gradual
migration from C to C++ one block at a
time. High C/C++ provides optional ANSI
conformance, eight levels of global optimization and a full
implementation of C++ templates.

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

tAotaware “

C++/Views for 0OS/2
by Liant Software Corp.

C++/Views is the best object-oriented
application framework for developing
multl-platform, native GUI programs
using C++. C++/Views includes a
library of over 100 C++ classes that
solve a broad range of software development problems including
interface design, data management, event processing, and
more. C++/Views includes C++/Views Constructor, a unique
development tool that lets you work visually with the
C++/Views class library. C++/Views applications are source-
code portable across MS Windows, OS/2 PM, OSF/Motiff, and
Mac. No royalties or run-time fees. Source code is free.

List: $749 Ours: $599 FAXceen # 1812-0001

;l.‘l'llr‘ -

WATCOM™ SQL for Windows l JATCOM

by WATCOM

WATCOM™ SQL for Windows is a complete 5( L
client/server DBMS including a standalone e ok
single-user SQL database server. WATCOM

SQL for Windows allows you to develop and

deploy single-user standalone applications, ”

and to develop applications for use within the

WATCOM SQL Network Server Edition.

WATCOM SQL for Windows includes support for the
Microsoft Open Database Connectivity (ODBC) standard for
database applications.

List: $395 Ours: 8299 FAXceen # 1683-0013

Get Help From
» o The Windows Help
T3 -~ ' Magician 2.0!
! === by Software Interphase, Inc.

- Develop Windows Hypertext Help

: Files! Doesn’'t require Word for
Windows and will import RTF flles. Has built-in editor. New
version 2.0 supports Help Compiler features such as non-
scrolling regions, secondary windows, macros, advanced
paragraph formatting, jumps to other help flles, no memory
limitations, spell checker and much more! Supports all

Windows languages.

“Certainly for Windows programmers it's indispensible.'”
—PC Magazine/July '93

List: $199 Ours: $169 FAXceera # 1767-0008

DataTable Spreadsheet Control
by ProtoView Development

NEW! Create sizzling database applica-
tions with ProtoView DataTable, a
sophisticated Windows spreadsheet con-
trol that will give your application the s
look and feel of Excel. It makes the per-

fect user interface for any database. [

With its output picture clause masking

you can edit and format data right in the ‘
cell as you type it! Works with any stan- G uf.f’ f.g;_‘i.‘.jﬂ
dard dialog editor for interactive setup.

Supports all C/C++ Windows compilers and Pascal.

List: $249 Ours: $224
w/source List: $498 Ours: $449
FAXcetera # 2553-0003
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WATCOM™ C/C++* v9.5 .
by WATCOM WATCOM C/C++*

eve e W i A ey
C/C++% is a professional, multl-platform C -

and C++ development system supporting

32-bit extended DOS, 0S/2 2.x, Windows
3.x, Windows NT, Win32s, and AutoCAD
ADS/ADI. The complete toolset includes:
C and C++ optimizing complilers, royalty-free DOS extender with
VMM support, licensed components from the MS Windows 3.x
SDK, interactive source-level debugger, linker, profiler,
Supervisor for executing 32-bit applications and DLLs under
Windows 3.x, 32-bit run-time libraries for extended DOS, 0S/2
2.x, Windows 3.x and Windows NT, and more.

List: $599 Ours: $349 FAXceters # 1683-0003
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INTRODUCING SYMANTEC
(++ PROFESSIONAL. DESIGNED BY
MICROSOFT AND BORLAND C+-+ USERS.

We asked questions.
We listened. And we took
what we learned from
Microsoft and Borland
C++ users and created
a better way for you to
develop applications.

The best compiler.
And the best linker.

Microsoft users hate
slow compilers. Borland
users hate slow, fat code.
So we made Symantec
C++ Professional 6.0
faster and more efficient.

But our one-pass compiler isn’t just
faster — it produces faster applications.
Thanks to powerful global and local
optimizations. And some unique C++
optimizations you won’t find anywhere
else. We've also included OPTLINK,
absolutely the fastest linker you can buy.

The best environment.

Symantec C++ is the first
development system to fully integrate
editing, compiling, debugging and
version control in a completely new
and graphical Integrated Development
and Debugging Environment (IDDE).
This breakthrough new IDDE is packed
with graphical tools, a great new
resource editor and drag-and-
drop capabilities.

The best visual tools.

Using technology developed
for Symantec by Blue Sky

Symantec C++ is avmlable in both
Professional and Standard versions.

[~ [nd Yom Do Lowe i Woich Chemihs Hosty I}
e

Software, Symantec C++ gives you the
world’s most sophisticated visual tools.
This is what Microsoft Visual C++
should have been.

Win32s from the leader
in 32-bit compilers.
Win32s is free in every box. Create
true 32-bit applications that run
unchanged under both Windows 3.1
and Windows NT. Develop and debug
apps on your existing Windows system.

It’s easy to switch.
Symantec C++ is highly compatible
with Microsoft and Borland C++. So
there’s no reason to wait.
We've also included the

+ ‘.‘\{‘\l\\llt "
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complete Microsoft
Foundation Classes 2.0
as well as support for
Microsoft Visual Basic
controls.

Order today.

Symantec C++
Professional 6.0 is now
priced at just $499*

But if you are already a
Microsoft or Borland
user, we have a special
upgrade offer of just
$199.95.%* A 60% savings.

See your dealer. Or
call 1-800-453-1077 ext. AP80 and
order now. Symantec C++ Professional
6.0 is everything a Microsoft or Borland
C++ user could want.

Get today’s best C++.
And two tickets to Hawaii.

Tuwo awesame environments in every box.
Along with our incredibly powerful
IDDE, you'l also find a coupon redeemable
Jor two airline tickets to Hawaii
in every copy of Symantec C++ Professional
or competitive upgrade.

This coupon is redeemable for a travel certificale that entitles
you lo receive frem Travel Reservations, roundlrip airline
tickets for two to Homolulu, llawaii upon the purchase of seven
nights hotel cccoramodations with an estimated total cost of
3826 to $1,806. Prices may be subject to reasonable changes
(i.e., inflation) prior to confirmation. Prices may vary
depending on times and dates of departure. Some restrictions
do apply. For complete FAX details, dial 1-800-554-4403, select
option #1, document #443.

SYMANTEC. §

*Suggested ratail price. Actual price may vary. **Upgrade offer plus
shipping, handling and applicable tax. Offer price in U.S. dollars.
Valid in US. and Carada only. For more information in Europe,
call 31-71-853111. In Australia, call 61-2-879-6577. In Canada, call |
800-667-8661. Everywirere else, call 408-252-3570. Symantec C++ isa
registered trademark of Symantec Corporation. All other products
are trademarks or registered trademarks of their respective holders.

©1993 Symantec Corpcration. All rights reserved
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Find out which one meets your needs

COVER STORY APPLICATIONS NETWORKING TECHNOLOGY

Is There a Better Windows ~ 0S/2 2.1: A User's 0S/2 and Windows Compilers:
Than Windows 317 ... Perspective . .., Networks = .... Essential Partners ...
Windows, 0S/2, and NT offer distinct One man’s view of life with 0S/2. IBM’s LAN Server and Microsoft’'s LAN  The processors behind operating
benefits and disadvantages. The right Manager have more similarities than systems like 0S/2 and NT need this
choice depends on your Partners Seek to Unite differences. essential piece of software.
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How 1o Mana

The Ultimate Combination Of Power And Ease-Of-Use.
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Introducing the
first project
manager your
entire company
can use.

For power
users, there are

W= dozens of new
features, functions and an internal
development language that makes

creating ad- g7
vanced macros ﬂ
quick and easy. %'D;C“ggow?g
For begm' cmg?zm:ne version,

ners, the easiest,  ger the other FREE.
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friendliest interface and shortest
learning curve in the industry:

The new graphics and reporting
options will make every user look

All producl namcs rcfcrcnced herein are trademarks of their respective companies.
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* agement software that can

The Future.

Now Available For Both Wmdows And OS/2.

like a genius. And since it

runs under Windows and
e 0S/2, you won't be burning
w2, any bridges.

FOR A FREE DEMO DISK
CALL 1-800 CALL CAI
EXT. 240.

Call today to test-drive the
award-wining project man-

W

100

help you

manage

the future.
Today.

OMPUTER
SSOCIATES

Software superior by design.

New CA—uoj ect 30,

, Inc., One Computer Associates Plaza, Islandia, NY 11788-7000.



coreL DRAW/

The Best in Gra

Get animated with CarelDRAW 41

CorelDRAW is renowned for
its powerful graphics
capabilities. CoreIDRAW 4
now leaps even further ahead
by adding page layouts,
animation and OCR, as well as
hundreds of other feature
enhancements. It’s the best
value in software today-and
it’s still the easlest to use!

CorelDRAW 4 is the ideal desktop
publishing tool! It includes
illustration, charting, photo-editing,
tracing/OCR and presentation
capabilities...and so much more!
There are advanced word processing
features, multi-page layouts and
dozens of artistic and special
effects. It's packed with more fonts,
more clipart images and symbols,
more graphic tools and business
applications. And now CorelDRAW 4
also includes CorelMOVE, a brand
new animation module.

ALSO INCLUDES TWO
BONUS CD-ROMs
—featuring a complete CD
version of CorelDRAW 4 plus
libraries of clipart images and
symbols, fonts, animation
elements, sound effects, and

a Video for Windows enhanced
QuickTour.

phics

llw!

alb.

0

PAGE LAYOUT 5

CHARTING "
ILLUSTRATION __ 2 N
PHOTO-PAINT
TRACING/OCR
PRESENTATIONS
FILE MANAGEMENT
ANIMATION

® Comprehensive DTP Features
©® Flexible Multi-Page Layouts
©® Enhanced Word Processing

©® Advanced Direct Scanning

©® Powerful OCR
{Optical Character Recognition)

® Single-Step Business Forms Tracing
©® Thousands of Fractal Textures and Fllis
©® Dazzling Artlistic Tools and Speclal Effects

©® Convenlent Spreadsheet and
over 80 Chart Styles

©® Object Data Management

©® Over 5,000 “Drag and Drop” Symbeols
and Shapes

©® Over 18,000 Clipart Images and Symbols

® Over 750 Fonts
(650 Bitstream and ITC)

©® Complete Color Separations
©® Onine Help

©® 20 Photo-Paint Fliters and
14 image Correction Fllters

@ 37 import/Export Fliters
©® 21 Transition Effects

® Over 200 Animated Flics
® Over 400 Cartoons

® Over 750 Actors, Props
and Sounds

18,000
CLIPART

images and symbols

750
FONTS

ONLY

479

us FUNDS
Registered User Upgrade $249
CorelDRAW 3 ~ Now Only $149

Craste Dazzling
INustrations

--------
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Order Now!

1-800-421-8006
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Is There a Better Windows

Windows FERE YN

OS/2

3.1 Than Windows 3.17

Windows, 0S/2, and NT offer distinct benefits and disadvantages. One of them excels at running
standard Windows applications. But the best choice depends on your requirements.

JON UDELL

et’s get right to the point:

The answer is no. I ran the

BYTE Windows applica-

tion benchmarks and the
BYTE Windows low-level benchmarks
on five fast Intel systems under Win-
dows 3.1, 08/2 2.1, and Windows NT
3.1 (and on two RISC systems under
NT alone). For applications, the hands-
down winner was Windows 3.1.

That’s a result that should surprise
no one. Running 16-bit Windows soft-
ware is not the primary mission of
either OS/2 or NT. These are robust
operating systems built to run 32-bit
Presentation Manager and Win32 applications, respec-
tively. Of course, if you adopt one of these systems to run
mission-critical line-of-business applications, you won’t
want to forgo standard productivity applications like the
ones in our application suite—Excel, Ami Pro, and Su-
perbase. And since PM and Win32 versions of these aren’t
yet available (Ami Pro for OS/2 was imminent but missed
our deadline), that means you’ll be leaning on the Winl6
support built into OS/2 and NT.

The good news is that your Win16 applications will run
on the Winl6 subsystems of both OS/2 and NT. The bad
news is that they will run more slowly there than under
straight Windows 3.1.

There are, of course, a number of ways to qualify that
statement. For starters, note that Windows 3.1 posts the
best marks when running in standard mode, not 386 en-
hanced mode. Windows 3.1 narrowed, but clearly did not
climinate, the performance gap that made many Windows
3.0 users prefer standard mode. Despite that gap, how-
ever, 3.1 users need enhanced mode to multitask DOS, to
run virtual device drivers such as the 32-bit FastDisk driv-
er and the Windows for Workgroups network components,
and to run 32-bit Windows-extended applications.

WIN
0S/2/o[1]1/o[1]o]1

1]1j0j0j1/0

oj1jojijo[1

If you don’t rely on any of these features, you might as
well run Windows 3.1 in standard mode. On three of the
four systems for which the comparison was possible, the
averall applications index for standard mode was 12 per-
cent to 15 percent better than for enhanced mode. If you're
like most Windows users, however, you do rely on en-
hanced-mode features. Note that while both OS/2 and NT
lag behind Windows 3.1 in Win16 application perfor-
mance, they lag enhanced mode by less than they lag stan-
dard mode.

Tales of the Triple Boot
Despite horror stories you may have heard, Windows,
0S/2, and NT can coexist peacefully on the same hard
disk. Once you install all three, switching among them is
straightforward. However, there is no master boot utility
that can control the whole show. OS/2 provides two mech-
anisms: a simple dual-boot utility and the Boot Manager,
which can switch between an operating system that boots
from drive C and an arbitrary set of operating systems that
can boot from other partitions. NT offers only the equiva-
lent of OS/2’s dual-boot utility.

Ideally, you would let Boot Manager (or an equivalent)

NOVEMBER 1993 BY TE
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handle everything. Launching from its ac-
tive 1-MB partition, it would present three
choices: DOS/Windows on primary par-
tition C, OS/2 on a logical partition, and
NT on another logical partition. Unfortu-
nately, NT, like DOS, wants to boot from
partition C. That dictates a two-tiered boot
strategy. You first make a C partition on
each system—reserving space for a D par-
tition and Boot Manager—and install DOS
5.0 and Windows 3.1 on C. You can then
install OS/2 and NT in any order.

If OS/2 goes on first, say on drive D,
add drive C to the Boot Manager menu as
usual. Then, while booted to DOS from
C, install NT. The only complication is
that NT will make C the active partition.
To recover Boot Manager and gain triple-
boot capability, use FDISK or NT’s Disk

Manager to set NTs partition active again.
(NT informs you that you need to reacti-
vate Boot Manager if you want to use it.)

Alternatively, you can instalt NT on top
of DOS/Windows and then add Boot Man-
ager and OS/2 into the reserved space on
the disk. Either way, use Boot Manager
to control a primary choice between DOS
and NT on drive C and OS/2 on drive D.
When you choose C, you’ll land in NT’s
dual boot, which controls your secondary
choice between DOS and NT.

On one system, an IBM PS/2 Model 90
XP 486, 1 forgot to leave room for separate
0S/2 and Boot Manager partitions. Stuck
with OS/2’s dual boot, I used the boot
command to switch to DOS. Next, I in-
stalled NT with its dual booter. The system
was then switchable between DOS and NT.

REPORT

If OS/2’s dual booter switched to OS/2
and then back to DOS, would it restore
NT’s dual booter faithfully? Half expect-
ing to find that I had sawed oft the limb I
was sitting on, I tried the experiment...and
it worked just fine.

The moral is that, while triple-booting
DOS, 0S/2, and NT may not be an exer-
cise for the casual user, you shouldn’t run
into any trouble if you’re inclined to test
these operating systems head to head—
assuming, of course, that your disk can
hold them all. Don’t forget that NT’s hefty
swap file (28 MB on a 16-MB Intel sys-
tem) makes it a voracious disk hog.

Into the Starting Gate
While OS/2 won points with me for its
wonderfully flexible Boot Manager, NT’s

Win-0S/2 Subtleties: Enhanced-Compatibility Mode and DDE

Windows 3.1 uses one kernel for standard
mode (KRNL286.EXE) and another for en-
hanced mode (KRNL386.EXE). Win-05/2, how-
ever, uses only an IBM derivative of the en-
hanced-mode kernel. Win-0S/2 KRNL386.EXE
can, confusingly, operate in two modes that
IBM calls standard (the default) and enhanced
compatibility.

In standard mode, Win-05/2 KRNL386.EXE
always runs with the standard-mode flag set. In
enhanced-compatibility mode, it loads with
the enhanced-mode flag set, switches tem-
porarily to standard mode to suppress the
loading of virtual device drivers (since 05/2
doesn't support virtual device drivers), and
then switches back to enhanced mode.

Why bother with this rigmarole? Applica-
tions like Mathematica, FoxPro, and Interleaf
Publisher use Windows extenders to gain ac-
cess to linear extended memory, and the ex-
tenders depend on enhanced mode. Why, then,
isn't enhanced-compatibility mode the default?
“| lost that battle,” says Win-0S/2 architect
Ayo Anise.

Probably IBM should have listened to Anise,
because users of 32-bit Windows 3.1 software
under Win-0S/2 can run into some strange
problems, the causes of which are not imme-
diately apparent. Ordinarily, when you run mul-
tiple Windows 3.1 applications under Win-
0S/2, they share a single VDM (virtual DOS
machine) that supports either a full-screen or

86 BY'TLE NOVEMBER 1993

seamless display in Win-05/2 standard mode.
To run an extended program like FoxPro, how-
ever, you have to set its WIN_RUN_MODE to
386 enhanced compatibility. it’s not obvious to
the user, but that means FoxPro will run alone
in one VDM while other applications using the
default settings will share another VDM.

You might argue, as IBM loudly does to any-
one and everyone who will listen, that this
isolation of Windows 3.1 applications into sep-
arate VDMs means greater robustness: A Win-
dows spasm in one VDM won't affect Windows
programs running in another. That's true, but
the multi-VDM scenario causes problems for
DDE. In the single-VDM case, applications
share common address space; to perform a
DDE data transfer, they need only exchange
a handle. In the multi-VDM case (or in the case
of Windows~to—Presentation Manager DDE),
DDE messages and transaction data must move
from one address space to another. IBM solved
this problem by building a mechanism to relay
DDE traffic across process boundaries. Unfor-
tunately, it doesn't work as well or as reliably
as it should.

To test DDE under Win-05/2, | modified the
DDEML (DDE management library) samples
provided in the Windows SDK (Software De-
velopment Kit) to time a 1-MB data transfer be-
tween a DDE server and a DDE client. Under
Windows 3.1 and single-VDM Win-05/2, the
transfer works reliably and (since there's no

memory-to-memory copying) in a negligible
amount of time. Under multi-VDM Win-05/2,
though, | ran into the same set of problems
on several test systems. First, | had to tweak
the transaction time-outs to make the transfer
work. Second, transactions took an order of
magnitude longer than they did under Win-
dows 3.1 and single-VDM 0S/2. Third and most
troubling, the connection invariably broke af-
ter one successful transfer, and no further
DDE transactions were possible without restart-
ing both client and server.

IBM has gone to great lengths to portray
multi-VDM Win-05/2 as a robust alternative
to the DOS multitasking of Windows 3.1. In
general, it is. But— despite IBM’s insistence to
the contrary—you pay a price for that “crash
protection.” DDE across VDMs (or between
Win-05/2 and PM) is wobbly. OLE, which rides
the DDE transport, also suffers.

If you use 32-bit Windows software under
Win-0S/2 and also rely on DDE, you should
probably use enhanced-compatibility mode for
all your 16- and 32-bit Windows applications.
That way they’ll share a common VDM, and
you'll avoid DDE hassles.

What about NT? The Win32 subsystem han-
dles DDE calls from both Win16 and Win32
applications evenhandedly. 16-bit DDE and
OLE clients interoperate smoothly with both
16- and 32-bit DDE and OLE servers, and vice
versa.
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BYTE WINDOWS APPLICATION AND LOW-LEVEL BENCHMARKS FOR WINDOWS, 0S/2, AND NT

Note: Windows enhanced-mode results on the IBM PS/2 Model 90 serve as baseline for all application and low-level indexes.
Bilue = Worst

Insufficient RAM to run NT on this machine.

Machine IBM PS/2 Model 90 XP 486 Machine Everex Step 486DX2/50 Machine ALR Flyer 32LCT 4DX2/66
Processor 4860X/33 Processor 486DX2/50 Processor 486DX2/66
Secondary cache 256 KB Secondary cache 256 KB Secondary cache 256 KB
RAM 16 MB RAM 16 MB RAM 8MB
Drive controller 1BM SCSI-2 Drive controller Adaptec 1742 Drive controller  Ultrastor 15C
Video controller XGA-2 Video controller STB Horizon (Cirrus Logic 5426) Video controller VGA
<o
s 5 £ s s S/ g s FJ g £
s s/ §F ¢/ = S s Fy e £ &5 s y @
£ / £ =5 s/ £/ £ £ I s £ £ £ S s
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Ami Pro 2.0 (times in seconds)
Load 1.33 130 1.80 1.80 1.53 0.90 0.95 1.65 1.70 1.25 0.80 0.77 187 1.03
Search and replace 8.83 5.77 5.67 5.67 597 4.18 4.20 435 4.35 445 3.13 337 337 333
Last page 3.50 347 3.57 3.60 3. 290 2.90 2.90 2.95 3.10 213 2.10 220 217
Paragraph moves 10.93 1043 1140 13.80 18.33 6.30 6.30 12.10 11.70 11.50 573 553 643 6.03
Spelling check 210 2.20 257 243 8.07 1.78 1.85 245 2.20 5.80 1.40 197 203 1.50
Save file 1.97 1.80 2.50 2.37 2.70 145 148 220 2.20 255 1.23 1.10 283 210
Excel 3.0a (times in seconds)
Open savage 1100 1100 1133 1100 1233 .00 6.00 8.50 900  10.00 6.00 6.33 7.00 6.00
Recalc savage 1000 10.00 1067 1000 13.00 7.00 7.00 8.00 7.50 10.00 533 8.00 587 587
Goalseek 10.33 10.67 11.67 1200 17.00 8.00 8.00 13.50 13.50 11.50 633 633 7.00 6.67
Superbase 4 1.30 (times in seconds)
Insert 8.00 8.00 8.00 8.00 9.00 4.00 5.00 8.00 8.00 9.00 3.00 4.00 6.00 6.00
Index 4.00 4.00 4.00 4.00 3.00 3.00 3.00 4.00 4.00 3.00 2.00 2.00 3.00 3.00
Scroll 1633  16.33 1400 1300 1687 8.00 8.50 16.00 17.00 1850 7.00 687 9.00 7.00
Remove 1100 1267 1500 1500 11.00 9.50 10.00 13.50 13.50 10.00 733 9.00 133 11.00
Sorted query 1.00 1.67 2.00 200 1.00 1.00 1.00 1.50 150 100 1.00 1.00 1.00 1.00
Word Processing index 0.98 1.00 0.69 0.67 0.82 2.08 1.73 0.82 082 0.9 333 2.59 1.08 1.86
Spreadsheet index 101 1.00 0.94 0.96 0.76 138 138 1.09 1.09 1.01 1.80 1.00 1.62 1.73
Database index 1.03 1.00 0.91 0.92 0.96 138 1.27 0.90 0.89 0.96 1.68 1.54 1.18 1.24
Overall index 101 1.00 0.84 0.85 0.78 180 1.46 0.94 0.93 0.96 227 1.98 129 1.61
WINDOWS LOW-LEVEL
Primitive operations per second
Pixels 8128.00 7910.00 3943.00 5872.00 2664.00 924200 875200 5810.00 7987.00 3076.00 2300500 21116.00 9688.00 21230.00
Lines 4641.00 4589.00 2272.00 4681.00 1335.00 9063.00 3774.00 2707.00 2924.00 2504.00 275800 2576.00 2165.00 2570.00
Rectangles 3424.00 23436.00 2534.00 1670.00 §31.00 300000 3716.00 129550 1304.00 1460.00 1452.00 1444.00 131200 1425.00
Polygons 151.00 14000 41500 15300 149.00 18800 186.00 13350 139.00 298.00 233.00 231.00 150,00 217.00
Ellipses 187.00 187.00 182.00 18200 279.00 83.00 7700 16850 165.00 731.00 227.00 218.00  211.00 213.00
BitBit 1436.00 1437.00 1711.00 121800 1373.00 413700 4153.00 20050 206.00  198.00 218.00 212.00  204.00 208.00
Text out 67400 569.00 552.00 407,00 459.00 1456.50 158850 30250 303.00 358.00 2175.00 2250.00 1910.00 228200
Draw text 376.00 399.00 42700 389.00 37.00 426.50 1250 37200 361.00 371.00 94500 74200 813.00 844.00
Local memory 13.00 13.00 13.00 13.00 12.60 18.50 18.30 16.80 17.33 17.73 25.00 25.00 24.00 25.00
Global memory 1.50 0.40 0.37 0.39 0.08 182 0.54 0.47 0.41 0.04 093 0.69 050 0.56
KBps
Sequential /O 373.00 34200 66200 668.00 939.00 432.00 41450 66750 67550 9828.00 368.00 349.00 551.00 540.00
Random I/O 1808.00 2221.00 2126.00 2147.00 §134.00 2521.00 2067.50 140000 1546.00 2788.00 267000 251400 1204.00 11986.00
Graphics index 102 1.00 0.63 0.78 0.38 128 1.22 0.59 0.72 048 1.68 1.54 0.88 1.5
Memory index 1.08 1.00 1.00 1.00 0.94 150 1.41 127 1.32 1.33 194 1.92 183 1.91
File IO index 0.89 1.00 1.09 1.10 233 1.15 0.97 0.81 0.87 141 1.18 1.12 0.68 087
Cumulative index 1.00 1.00 0.90 0.96 1.2 1.30 1.20 0.89 0.97 1.07 1.50 1.53 113 1.38
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Windows PR K.

SGIMips Magnum 75SC

Mips R4400/75-150
1MB

32MB

NCR 53C9X

SGI G346

1.00
4,00
2,00

5.27

6359.00
3338.00
1808.00
479.00
815.00
1047.00
336.00
917.00
8.86
0.16

2482.00

9994.00
0.81
0.67
487
212

Windows 3.1 applications did not
execute. Excel results are for an

Machine Gateway 2000 4DX2-66E Machine Unisys 5606e Machine
Processor 4860X2/66 Processor Pentlum/60 Processor
Secondary cache 256 KB Secondary cache 256 KB Secondary cache
RAM 16 MB RAM 40 MB RAM
Drive controller Ultrastor 24F Drive controller Adaptec 7770 Drive controller
Video i Di d Speedstar 24x (WD S0C31A) Video controller ATl Mach 32 Video controller
: s a s x /
§ & s 3 N/
s & § 3 & 5§ F =
s 5 & & & 5 & £ 5
§ § & & § £ & & £
0.63 0.73 1.43 1.37 1.63 047 0.80 0.60 0.70
353 3.53 3.40 3.53 3.50 2,27 2.00 2.03 1.97
233 243 2.53 2.50 257 1.07 1.13 1.13 147
6.13 6.67 11.37 9.50 12.50 3.83 5.10 5.40 6.77
143 1.50 2.00 1.80 4.77 0.83 1.00 0.90 2.30
117 1.30 1.60 1.73 1.87 0.70 1.27 1.00 0.93
6.33 7.00 7.00 7.00 8.00 4.00 4.00 4.00 4.00
5.00 5.50 5.33 5.67 8.00 3.00 3.00 3.00 4.33
7.00 7.00 10.67 10.67 11.67 4.00 4.00 4.00 5.67
3.67 4.00 6.00 8.00 7.00 2.00 3.00 3.00 4.00
2.00 3.00 3.33 3.00 2.00 1.00 1.00 1.00 1.00
7.00 7.33 13.00 12.33 18.00 4.00 6.00 4.00 8.00
8.00 10.00  11.67 11.00 8.67 4.00 6.00 6.00 4.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2.99 2.49 1.08 1.19 0.77 6.26 3.40 4.56 3.09
1.74 1.63 143 140 1.16 2.90 290 2.90 229
1.59 1.36 1.06 1.0 1.14 264 2.07 2.25 2.00
2.1 1.83 1.19 1.21 1.02 3.94 279 3.24 246
14787.00 11499.00 8276.00 9861.00 3305.00 18517.00 10640.00 20080.00  7070.00
4892.00 4222.00 3791.00 4042.00 3369.00 21303.00 12060.00 22106.00 12715.00
5426.00 4847.00 1864.00 1883.00 1715.00 12496.00  6520.00 8837.00 12741.00
255.00 251.00 151.00 157.00 151.00 525.00 321.00 467.00 669.00
214.00 198.00 223.00 222.00 959.00 319.00 226.00 226.00 1468.00
211200 2084.00 273.00 284.00 241.00 4464.00 3957.00 4076.00  3048.00
911.00 766.00 433.00 436.00 453.00 1947.00 1296.00 1378.00 605.00
546.00 466.00 484.00 460.00 461.00 1112.00 1083.00 1165.00 301.00
18.86 1883  19.65 19.50 19.55 41.76 38.07 40.97 38.65
1.30 0.69 0.52 0.50 0.09 0.54 0.79 0.77 0.09
467.00 42300 629.00 623.00 974.00 §37.00 1015.00 1027.00  5620.00
2496.00 2813.00 2037.00 1757.00 6245.00 4713.00 3934.00 4170.00 9653.00
1.56 1.30 0.83 0.93 0.57 325 1.93 3.13 207
1.50 1.46 1.51 1.49 1.47 3.16 2.90 an 2.89
1.16 1.26 1.04 0.93 2.82 2.05 1.93 2.03 5.96
1.41 1.34 1.13 1.12 1.62 2.82 2.25 2.76 3.64
No standard mode; video driver requires
enhanced mode.

experimental Mips version of Excel
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extensive device support scored a knock-
out. In the first week of its commercial re-
lease, I installed NT on four Intel systems:
a Unisys 60-MHz Pentium-based 5606e, a
Gateway 2000 4DX2-66E, an Everex Step
486DX2/50, and the 33-MHz PS/2 Model
90 XP 486. (A fifth machine, the ALR
Flyer 32LCT 4DX2/66, lacked the RAM
to run NT; with only 8 MB, it ran DOS/
Windows and OS/2.) NT detected and au-
tomatically configured for every drive con-
troller, video adapter, network card, and
CD-ROM it encountered, with one ex-
ception—the Unisys-brand CD-ROM in
the Unisys machine.

With OS/2, 18 months after the release
of its first 32-bit version, the situation was
quite different. On the Gateway machine,
for example, OS/2 appeared to install hap-
pily but then turned in suspiciously poor
benchmark results. There were two prob-
lems.

First, OS/2 does not, by default, detect
and configure for SuperVGA controllers
like the Diamond Speedstar 24x (Western
Digital 90C31A accelerator) that came
with the Gateway machine. You have to
run a separate utility, dspinst1, to con-
figure advanced video support.

Second and more troubling, OS/2 silent-
ly used its generic INT 13-based SCSI
support to substitute for the Ultrastor 24F
driver that didn’t come in the box. That
worked, but slowly, and precluded access
to the Toshiba 3401 CD-ROM drive in the
machine. The correct .ADD driver is avail-
able from Ultrastor; | downloaded and in-
stalled it, and then everything was fine.
But the burden was on me, the user, to no-
tice a problem with disk performance and
take steps to correct it.

Why was the Ultrastor driver, if avail-
able, not bundled with OS/2? An Ultra-
stor spokesperson expressed frustration
with IBM on this point, but also said that
IBM’s procedures are changing and that
future versions of OS/2 should come with
more complete bundled device support.

I also had to use dspinst1 to activate
0S/2 support for the embedded ATI Mach
32 controller in the Unisys Pentium ma-
chine and for the STB Horizon adapter
(Cirrus Logic CL-GD 5426 accelerator)
in the Everex system. Further, I had to ac-
quire the .ADD driver for the Adaptec
7770 in the Unisys machine (which, in
fairness, wasn’t available in March when
0S/2 2.1 shipped), and I learned that Ul-
trastor no longer offers specific OS/2 sup-
port for the 15C caching IDE controller
in the ALR machine.

Finally, OS/2 did not, of course, even
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Windows

X OS/2

attempt to make use of the Ethernet adapt-
ers that were available in all the test ma-
chines. With OS/2, as with Windows 3.1,
installation is all too often just the begin-
ning of what can be a long and complicat-
ed journey. Although NT does not initial-
ly target the mass audience of desktop
users that Windows and OS/2 do, it puts
both those systems to shame when it comes
to easy and comprehensive installation.
Ironically, the system administrator who
installs NT to run server applications for a
department will probably have an easier
job than the administrator or user who in-
stalls Windows 3.1 or OS/2 to connect to
that server.

A Closer Look at 0S/2

I began by running the OS/2 tests four
times on each machine to account for all
combinations of modes. There are a num-
ber of possibilities to consider. You can
run a Windows 3.1 program seamlessly—
that is, side by side with PM programs on
the OS/2 desktop—or full-screen in a ded-
icated Windows screen session. Each Win-
dows program can also run in standard
mode or in what IBM calls 386 enhanced-
compatibility mode. Finally, Windows
programs can share a common VDM (vir-
tual DOS machine) or run in their own
separate VDMs.

Since our application suite doesn’t re-
quire that multiple Windows programs
be concurrently active, I ran all the tests in
a single shared VDM. However, 1 sepa-
rately uncovered problems with DDE
across OS/2 VDMs; for a description of
these problems, see the text box “Win-

| Seamless versus Full-Screen Win-0S/2

REPORT

0S/2 Subtleties: Enhanced-Compatibility
Mode and DDE” on page 86.

Although I initially tested both standard
and 386 enhanced-compatibility modes
for both the seamless and full-screen cases,
the standard/enhanced differences turned
out to be insignificant. After IBM ex-
plained that the two modes are effectively
the same, I settled on just one test for
seamless display and one for full-screen
display.

Seamless display does mean extra work
for OS/2, so you’d expect that full-screen
display would be best for graphics-inten-
sive tasks. Interestingly, the five Intel sys-
tems cluster into two groups when you
compare ratios of the low-level graphics in-
dex under seamless Win-OS/2 to the same
index under full-screen Win-OS/2 (see the
figure “Seamless versus Full-Screen Win-
0S/2”). For the Unisys with its ATI Mach
32 controller and the ALR with its stan-
dard VGA controller, seamless display had
no better than 60 percent of the perfor-
mance of full-screen display. For the re-
maining three systems, seamless perfor-
mance was 80 percent to 90 percent that of
full-screen.

The word processing indexes, which
register these variations in video perfor-
mance, suggest that for systems with less
capable Win-OS/2 drivers (like those in
the first group), the seamless penalty when
running an application like Ami Pro can be
significant. By contrast, for systems with
better Win-OS/2 drivers (like those in the
second group), the penalty can be rela-
tively insignificant.

Looking at the Windows application

ALR Flyer
\ (4860X2/g6)

Unisys (Pentium/60)

Gateway (486DX2/66)

Everex Step
(486DX2/50)

IBM PS/2 (486DX/33)

0 01 02 03

04 05 06 07 08 089 1.0 11

I Seamiess word processing index, where full-screen word processing index = 1

‘| [l Seamless graphics IO index, where full-screen graphics I/O index = 1
[

1
. !

Ratios of seamless to full-screen Win-0S/2 performance for five systems cluster into two groups.
Systems with relatively weak seamless Win-OS/2 display drivers pay a significant penalty for
seamless operation. Systems with stronger seamless Win-OS/2 drivers pay little or no penalty.
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WATGOMN SQI. for Windows is a high-performance

SQL database engine for Windows applications. The package includes Q

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 C/C+ + (using compilers from
WATCOM, Microsoft or Borland) is also included.

Insta"aﬂon in lhdel’ 10 Mlnutes The easy installation and setup reduce
the time and expense traditionally required by client/server technology. Further, WATCOM SQL lets
you achieve high performance results right out of the package without the need for performance
setup and tuning by expert personnel.

Performance and Reliability watcom squs 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/server architecture
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PC’s to deliver high performance for large networks with many clients.
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» Visual Basic Interface
» Bi-directional, scrollable, updatable cursors
» Row-level locking
» ANSISQL and IBM SAA compatible
» Full transaction processing support with checkpeint log
and forward transaction log
» Multiple simultaneous application connections
» Symmetric multi-threading of concurrent requests
» Import data from popudar file formats including DBF
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improve performance
» Static and dynamic embedded SQL mterface for use with
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Complete Client/Server Development Tools Package for
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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
Windows clients in a network environment.
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Windows versus 0S/2 versus NT: Summary Results

AN TR N A R EPORT

Database

Unisys
(Pentium/60)

Gateway
(486DX2/66)

Everex Step
(486DX2/50)

IBM PS/2
(486DX/33)

Overall Applications

\
|
File /O

02 04 0.6 0.8

performance dominates the low-level results, although the graphics numbers are disappointing.

benchmarks across systems, OS/2 was a
middle-of-the-road performer, generally
a bit better than NT and a lot worse than
Windows (see the figure “Windows versus
OS/2 versus NT: Summary Results™). At
best, on the PS/2, OS/2’s overall applica-
tions index (using full-screen display) was
85 percent that of enhanced-mode Win-
dows. At worst, on the Everex, it was 64
percent of Windows.

The Windows low-level benchmarks
reveal some interesting details. For exam-
ple, OS/2’s enhanced FAT (file-allocation
table) file system and robust disk cache
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often get credit for improving the perfor-
mance of DOS (and therefore Windows)
applications relative to what you can
achieve under DOS equipped with Smart-
Drive or another DOS-based disk cache.
On four of five systems, however, Win-
0S/2’s file I/O index lagged or, at best,
didn’t quite equal that of enhanced-mode
Windows. The lone exception was the
PS/2 system, on which Win-OS/2’s file
1/0 bested that of DOS/Windows by 10
percent. Evidently, OS/2 on the PS/2 ma-
chine makes good use of that system’s
IBM SCSI-2 controller. Note, though, that

B Windows enhanced [l OS/2 seamless M OS/2full-screen Wl Windows NT

On the application benchmarks, OS/2 trails Windows by a wide margin, while NT in turn trails O5/2, although by a lesser margin. NT's prodigious disk

NT-—a shockingly good disk performer-—
more than doubled OS/2’s score on the
same PS/2 hardware.

The low-level graphics results show that
0S/2’s SuperVGA drivers exploit some
accelerated chip sets spottily. OS/2’s full-
screen pixel- and line-drawing perfor-
mance on the Unisys system’s embedded
ATI Mach 32 accelerator actually outdid
Windows running ATI’s Mach 32 driver,
and OS/2’s BitBIt performance lagged be-
hind that of Windows by only about 10
percent. On the Gateway’s WD 90C31A,
however, OS/2’s pixel- and line-drawing



“Abracadabra! We put VDTS into your PCS"

Falco is taking center stage, making
magic right before your eyes with Pipeline
- VDT emulation software for Windows.

With over | million terminals
installed, Falco pulls Pipeline out of its
bag of tricks. Falco terminals, known for
high performance and extensive list of
features, have been deftly transformed
into software.

Pipeline will create more than an illu-
sion of a terminal sitting on your desk.
With its 20 full features terminal emula-
tions, including VT 420
and Wyse 60, Pipeline
doesn't rely on smoke
and mirrors.

Pipeline's inter-
active host features
aren't for a limited
audience. They
can be controlled
from the keyboard, or application soft-
ware, including; configurations, emula-
tions, port switching, baud rates and color
mapping. And Pipeline can do it over ser-
ial lines, modems and high speed net-
works.

Just point and presto. With Pipeline's
graphical keyboard display you can map
keyboard functions where you want them
and program over 176 soft keys - like
magic.

Pick a color, any color; in fact there
are over 16 million to choose from.

Like any great assistant, Pipeline will
set the stage by saving all your favorite
configurations both single window and
window groups.

Don't get sawed in half by the compe-
tition, choose the most complete VDT
software for your next performance.

Call Falco today.

1-800-323-2648

2) 2 . . -
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= o |

by Faice Data Products

440 Potrero Avenue, Sunnyvale, CA 94086-4196
Tel: (408) 745-7123 FAX: (418) 745-7860

Trademarks are registered to their respective owners.
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Portable CPU/FPU Benchmarks
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On the one hand,

l Microsoft hasn’t vo-
ciferously made IBM’s
| “better Windows than

IBM PS/2 | Windows™ claim on
(486DX/33) L . | behalf of NT. It can
B numsort } | also say with some jus-

T | simple FPU f ’ tification that Win32
(486DX2/50) bit-field ops applications (which
= P ‘ } can be very close cou-

W strsort ‘ sins of Win16 applica-

Gateway |
(486DX2/66)

ALR Flyer
(486DX2/66)

Unisys
(Pentium/60)

SGI/Mips
Magnum 75SC
(R4400/75-150)

DECpc
(Alpha/150)

tions) will soon allevi-
ate pressure on NT’s
Win 16 subsystem.

‘ On the other hand,
Microsoft admits that
| NT must run Winl6
binaries well and has
said that the API pass-
through architecture
that gives those pro-
grams access to NT’s
native Win32 subsys-
tem would give Win-
dows 3.1 performance
under NT a major shot
in the arm. It’s likely
that the pass-through
has increased perfor-

Intel systems and twe RISC machines.

numbers dropped noticeably, and the Bit-
Blt function was nearly an order of mag-
nitude slower than under Windows with
the Speedstar 24x driver from Diamond.
The same was true for the Everex’s Cirrus
Logic 5426; here, OS/2’s BitBIt score
wasn’t even a twentieth that of Windows.
On these same systems, however, NT fared
even more poorly than OS/2.

The moral? There’s more to accelerated
SuperVGA support than just handling pop-
ular display resolutions and color depths.
Both OS/2 and NT recognize and support
a variety of SuperVGA chip sets, but their
drivers don’t always support the accelera-
tion functions of those chip sets as com-
prehensively as the drivers that are avail-
able (though usually not bundled) with
Windows.

NT’s Maiden Voyage

Two striking findings emerge from the NT
numbers. On the application benchmarks,
NT trailed in nearly every case. (The gap
between NT and OS/2 was much narrow-
er, however, than that between OS/2 and
Windows.) As always, there are various
filters through which to view that result.
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BYTE’s portable benchmarks display raw CPU/FPU horsepower for five

mance, and that per-
formance would be
even worse if NT had
to rely for its Winl6
support entirely on its
VDM (as is the case with OS/2).

When you consider NT’s overhead—
the costs of protected subsystems, C2 se-
curity, portability, and Unicode—the sur-
prising result may not be that OS/2 leads
NT, but rather that NT doesn’t lag by a
wider margin. The fact remains that pure
Winl6 application performance is not a
reason to prefer OS/2 over NT. Note, also,
that NT will barely run on an 8-MB system
like the ALR, a machine on which OS/2
performs admirably.

The second startling result is NT’s tre-
mendous performance on the low-level
file I/0 test. NT’s unified cache manager
aggressively exploits memory mapping
and can use all available RAM not needed
by applications. Evidently, the strategy
pays off: NT’s file /O numbers range from
one-and-a-half to nearly three times those
of Windows. Indeed,
the /O index is so dis-
proportionately large
that it overcomes weak
graphics results and
causes NT to emerge
as the overall winner
on three of four sys-

E—)

When you wand o tun Windows 11 zoflware
: * Standard-mode Windows does it fastest.

| o Enhanced mode runs a close second. ‘
|« 0S/2 runs a not-so-close third.
o NT brings up the rear.

REPORT

tems on the low-level benchmarks.

For evidence of this effect at the appli-
cation level, look at the disk-intensive re-
move subtest of the Superbase test (see
the table on page 88). Here, NT consis-
tently equaled or bettered both enhanced-
mode Windows and OS/2. Clearly, these
results bode well for NT not only on file
and database servers but also on high-end
workstations that must deliver industrial-
strength 1/O.

The RISC Dimension

Our RISC systems were a Silicon Graph-
ics/Mips Magnum 75SC (75- to 150-MHz
R4400, 32-MB RAM, SGI G364 frame
buffer, and NCR 53C9X SCSI controller)
and a DECpc AXP 150 (150-MHz Alpha,
64-MB RAM, Q-Vision video adapter,
and Adaptec 1742 SCSI controller). The
BYTE portable benchmarks indicate how
these machines stack up against the Intel
crowd in terms of raw CPU and FPU
horsepower (see the figure “Portable CPU/
FPU Benchmarks™).

Note that NT was shipping for the Mips
but not for the DECpc at the time of this re-
view. Because the version of NT on the
DECpc was an unoptimized debug build of
the operating system rather than an opti-
mized retail build, [ have chosen not to re-
port the application and low-level bench-
mark results for the DECpc. However,
BYTE's portable benchmarks, which don’t
rely heavily on NT system services, do
hint at the awesome potential of this ma-
chine.

The Mips Magnum’s cumulative low-
level Windows benchmark results place it
ahead of all the Intel boxes except the
Unisys—an impressive performance in-
deed. Application benchmarks, however,
were a severe disappointment. While Ami
Pro, Excel, and Superbase did load and
operate interactively, all three applications
fell flat on their faces when subjected to
our test scripts.

Why did the low-level Windows bench-
mark succeed where the applications
failed? Our staff-written benchmark is a
vanilla Windows program that plays by
the rules. Commercial applications almost
always bend some of the rules, and the
Mips version of NT’s Insignia-derived
emulator clearly won’t
tolerate such behavior.
(Interestingly, two of
the three scripts did
| complete, albeit slow-
| ly, on the DECpc.)

Clearly, NT’s Winl6
compatibility on the



FIRST WE MADE
WINDOWS.
NOW IT’S TIME

With the new Microsoft
Windows” Sound System, just tell
your computer what you want it
to do. You can customize your sys-
tem to respond to your personal
spoken commands. Even our new
directional microphone knows
exactly who you are.

This full set of audio sofrware
has lots of options, too. Spice up

presentations with music or quotes.
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Or proofread numbers as the com-
puter reads them back.
All for the price of a game.
You can also get this software
with the sound board included. So
go visit your nearest reseller to see

what’ creating all the conversation.

Making it casier

m;“u © 1943 Microsoft Corporation. All rights reserved. Microsoft is a regisiered trademark ind Windows and the Windows logo are trademarks of

A Micmsoft Corporation




Mips machine will have to improve. At
the same time, however, the availability
of RISC NT—an attractive, high-powered
option—should induce Windows devel-
opers to rely less on dirty tricks. (Editor’s
note: At press time, Microsoft informed us
that our Excel, Ami Pro, and Superbase
test scripts did run successfully on sever-
al Mips machines at Microsoft. We worked
with a Microsoft technician to resolve the
problem, but, despite several reinstalla-
tions of Windows NT, we could not pin-
point whether NT’s configuration or the
Mips Magnum itself was at fault.)

Ultimately, your bread-and-butter ap-
plications want to run as native Win32
programs on RISC NT platforms. The Ex-
cel results hint at the kind of performance
you can expect. These numbers are nor for
Excel 3.0a under Windows 3.1—which,
like the other Winl6 tests, did not com-
plete—but rather for an experimental
Mips-native version of Excel 4.0. Using
those results, the spreadsheet index for the
Mips Magnum more than doubles the next-
best result (posted by the Unisys Pentium
machine).

PECIAL

Windows

KX OS/2

Both IBM and
Microsoft deserve
credit for their
operating systems’
Windows support.

The Final Analysis

Both IBM and Microsoft deserve great
credit for the Windows support they have
engineered into their 32-bit operating sys-
tems. But neither OS/2’s nor NT’s Win-
dows support would entice me to use these
systems purely as Windows platforms. If
you can tolerate Windows on DOS, you
probably should—it’s faster even on ma-
chines well equipped to run the bigger and
better operating systems. Use OS/2 or NT
to deploy mission-critical 32-bit programs,
and tap the 16-bit Windows software base

REPORT

for personal productivity. Their Winl6 sub-
systems are plenty good enough for this.

What about OS/2 versus NT? Compar-
ing the two is really inappropriate. The ap-
ples-to-apples comparison would be Chica-
go versus OS/2, and the oranges-to-oranges
matchup would be NT versus Workplace
OS. But neither Chicago, which will be
Microsoft’s Intel-specific offering, nor
Workplace OS, which will be IBM’s port-
able offering, is shipping. That leaves the
unfortunate but inevitable apples-to-or-
anges comparison of OS/2 to NT.

With respect to Winl6 support, OS/2
has a performance edge and does well in 8
MB. NT handles DDE and OLE more re-
liably and needs double the RAM. Ulti-
mately, of course, the choice will hinge
not on Win16 support but on availability
and quality of 32-bit line-of-business ap-
plications. Developers in both camps are
hard at work, and we’ll be following their
efforts closely. B

Jon Udell is a BYTE technical editor at large. You
can reach him on BIX as “judell” or on the In-
ternet at judell@bytepb.byte.com.

ou love videography. It's your life. So why get involved with a video editing sys-
tem that seems attractive now, but can't accommodate your needs in the future; |
an editing system that shows signs of age as soon as your entry-level video devices

have to be upgraded?

The beauty of AmiLink CIP for Windows editing system is that it's totally devoted to
your career. AmiLink CIP for Windows has been specifically designed to stay with you

all the way no matter where it all leads.

niques or special effects, AmiLink CIP for Windows will be at your side. When you make
the crucial decision to build your business on larger, more sophisticated projects and build
a reputation of quality at the same time, AmiLink CIP for Windows will support each and

every one of your efforts.

Not too surprising when you consider that AmiLink CIP's parents are video people not
computer people. AmiLink CIP for Windows is from RGB, the same company delivering pro-

quality editing to pro-editors and Video Toaster™ users all across the country.

Are you about to marry an editing system
that can't keep up with your career?

So shuttle over to your AmiLink dealer today. Or call RGB for more information about AmiLink CIP for Windows, the video

editing system that will never let you down. 5

e > Z RGB Computer & Video, Inc.

For more information call 1-800-535-7876. — P Porfect
4152 W. Blue Heron Bivd, Suice 118

OCOMDERTFll'DZ nenber 1519, 1995 Lis Vegis. Nevada US4 A ) ‘
TEL (407) 844-EDIT, FAX (407) 844-3699 ‘

Visit us in booth # A1887
AmiLink s a registered trademark and Pro is a trademark of RGB Computer 8 Video, Inc. Windows is 3 trad ks are the property of their respective owners © RGB Computer 8 Video, inc.
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0N2 2.1: A User’s Perspective

STAN MIASTKOWSKI

or a few minutes, let’s for-
get the politics, the person-
alities, and the seemingly
interminable corporate bick-
ering associated with The Great Win-
dows versus OS/2 Controversy. The
subject at hand is OS/2 2.1...from a
decidedly user-oriented perspective.
While it’s tempting to throw down the
OS/2 versus NT gauntlet, the more apt
comparison for most PC users right
now is OS/2 2.1 versus Windows 3.1.
If you're a Windows user attempt-
ing to make a decision on whether to
make the move to OS/2, the obvious
question is whether OS/2 2.1 really delivers a “better Win-
dows than Windows” (as IBM is so fond of saying). The
answer: a resounding “It depends.” The more you do with
Windows, the more advantages you can get from 2.1. If you
place yourself in the power-user category, run numerous
Windows applications simultaneously, are comfortable
tweaking INI files, and still depend on multiple DOS ap-
plications, OS/2 2.1 offers many advantages. On the oth-
er hand, if you don’t push Windows to its limits, you're just
as well off staying with it.

Strong Foundations

Windows 3.1 and the Windows that runs in OS/2 2.1—
dubbed Win-OS/2—are virtually identical. Windows com-
patibility also existed in OS/2 2.0. The problem was that it
included Windows 3.0 at the same time that Microsaft
was shipping 3.1. With OS/2 2.1, things are on a more
even keel.

One of the biggest advantages that OS/2 2.1 offers is
that Win-DOS runs on top of a true 32-bit operating system,
using a 386 or 486 processor to nearly its full potential.
08/2 is a full-fledged preemptive multitasking operating
system. Windows, DOS, and OS/2 applications all run in
their own protected-mode sessions, guarded from the slings
and arrows of overlapping application problems. If one
crashes, the others are usually unaffected. (In certain cir-
cumstances, it is possible to lock up the whole system. but
it happens considerably less frequently than in a DOS/Win-
dows-based environment.)

A Long Installation
Both installing and using OS/2 2.1 requires time and com-
mitment (at least initially). Getting up and running isn’t sim-

Windows

REPORT

OS/2

ply a matter of copying a few
disks. You should figure on at
least half a day, and make a
backup before you begin. There |
are many decisions to make '
along the way. too. The size of
the installation task becomes
apparent as soon as you rip open \
the shrink wrap. Buried under
a couple of manuals is a pile of
25 3'-inch disks. (A 5'4-inch version is available, too,
with even more disks.)

If you have a CD-ROM drive, IBM also offers a CD-
ROM version. But in order to install OS/2 2.1 directly
from the CD-ROM (and be able to access the CD-ROM
drive later), you'll need to have a true SCSI CD-ROM
drive connected to a specific SCSI controller from Adaptec,
Distributed Processing Technology, Future Domain, or
IBM. There are a lot of nonstandard CD-ROM drives
around with their own proprietary interfaces. IBM lets you
use a nonstandard CD-ROM drive by first manually cre-
ating all 25 installation floppy disks (under DOS) from
the files on the CD-ROM.

IBM says you’ll need at least a 386SX and 4 MB of
RAM. You'll definitely want more RAM and power,
though, especially if you’ll be taking advantage of OS/2’s
true multitasking capabilities. I found that a 486 (even an
SX) and 8 MB of RAM is about the minimum to obtain ac-
ceptable performance. I finally settled on running OS/2
on a generic clone based on a 66-MHz 486DX2 along with
16 MB of RAM. You'll need a hefty hard disk as well. A
full OS/2 2.1 installation requires about 29 MB of disk
space. continued

cramped by
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Are you feeling

DOS/Windows?
Give 0S/2 a try.
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Take Your Choice

You can have the installation format your
hard disk and start from scratch, choosing
between the standard DOS FAT-based (file
allocation table) file system or the HPFS
(High Performance File System) that’s
unique to OS/2. HPFS offers some unique
advantages, especially if you're using data-
intensive applications such as databases. It
is generally faster, although your mileage
may vary, and it offers some neat c¢xtras,
such as long (up to 255-character) file-
names. However, HPFS and FAT files
aren’t compatible. For most users who are
easing into the brave new world of OS/2,
FAT will be sufficient.

If you decide to stay with FAT. you can
use all the programs and data that are al-
ready on your hard disk. You can then also
opt for the dual-boot feature that lets you
boot either OS/2 2.1 or DOS at start-up.
Being able to boot into your old familiar
DOS environment is a comfort, but set-
ting up your system for the dual boot is
needlessly complex. To IBM's credit. the
process is for the first time explained in
plain English in the installation manual.
But it requires a number of steps, such as
adding lines to your existing CONFIG
.SYS and AUTOEXEC.BAT files and
then copying all files from your root di-
rectory into your DOS directory. Why

couldn’t it include a batch file 10 automate
the process?

The Old Disk Shuffle

Installing OS/2 isn’t a linear process. You
have to reinsert various disks at various
times. It's also during the installation that
some of OS/2 2.1°s limitations begin to
show up. To get seamless Windows (ie.,
the ability to run windowed OS/2, Win-
dows, and DOS applications side by side)
in something beyond 16-color standard
VGA. you need to have a graphics card
based on chips by ATI. Cirrus Logic,
Headland Logic, IBM, Trident, Tseng
Labs, or Western Digital. Or, you need to

Tips for Tweaking 08/2

For those used to twiddling with a
few well-known commands in a DOS
CONFIG.SYS or AUTOEXEC.BAT
file, taking a look at the OS/2 versions
can be daunting. They may have the
same names as the DOS versions, but
they’re different beasts entirely. A “typ-
ical” OS/2 CONFIG.SYS file consists
of 60 or so lines with a raft of unfamil-
iar commands such as THREADS,
MAXWAIT, and TIMESLICE.

What to do? Luckily, the OS/2 in-
stallation does a great job of setting all
these esoteric commands to what’s best
for your system. But if you must tweak,
help is right at your fingertips. Just typ-
ing, for example, HELP THREADS at
an OS/2 prompt brings up detailed
graphical help that includes everything
you need to know and even specific
(and always helpful) examples.

A Couple of Cautions

Caching—OS/2’s built-in caching
utility uses very little RAM for
disk caching: 256 KB for an 8-
MB system, and 512 KB for a 16-
MB system. Although you might

. 5 COM_HOLD

be tempted to increase that, it’s | com RECEIVE_BUFFER_FLUSH

> it . COM_SELECT
best }o It?ave 11. alone. OS/2 uses 508 AUTORNEC -
caching in a different and vastly |D0S_BACKGROUKD._EXECUTION Eeniey

1C1 & Use thls setting to specify the mode
more efficient way than does i el WIN-0S/2 runs in. Use standard
DOS. Your best betisto leave the | Dot e o rode for WEERE SR rd o
o X applications and enhanced for

rest of the RAM for programs. %g'::gs Windows enhanced mode applications.

Swapping—OS/2’s swap file | 'vos_LasTorive ¥

i1s different from that of Windows.
It’s dynamic, expanding and con-
tracting as needed, and usually

IWIN_DDE
WIN_CLIPBOARD
COM_DIRECT_ACCESS

stays comparatively small because it
works very quickly and swaps data to
and from the hard disk (when needed)
in small segments. Unlike Windows’
permanent swap file, you can’t set it to
a specific size, but you can specify the
minimum amount of frec space that it
should leave in a disk partition. For the
best performance, set the swap-file path
for its own partition, aithough that re-
quires some planning ahead.

Cleaning Windows
Win-08S/2, 0S/2’s version of Windows
3.1, is virtually identical to Microsoft’s
version. It should be; it’s virtually the
same source code. Win-OS/2 has its
own WIN.INI and SYSTEM.INI files,
and you're welcome to tweak away,
just as you might under 3.1.

The key to maximizing Win-OS/2
performance is OS/2’s unique settings
screen, a menu of over 50 settings that

WIN-0S/2 Settings

Setting:

Value:

(3.1 Stendard

Dofeut|  Gcel | ip |

#3.1 Enhanced Compatibility

can adjust just about any settings of
Win-OS/2 that you can imagine (and
many that you’ve never imagined). Best
of all, you can set up different settings
for different applications and different
Win-OS/2 sessions. Each setting has
its own detailed help available.

General Tips

Because OS/2 is so capable at doing
lots of things at the same time, and be-
cause minimized program icons don’t
appear on the desktop, it’s easy to lose
track and end up with lots of concurrent
programs dragging down system per-
formance. What follows are some oth-
er helpful hints:

e If you’re running a system with min-
imal RAM, say 4 MB, you should dis-
able the default animation that’s used to
draw boxes in the Workplace Shell.
Also. don’t run multiple Windows ses-
sions if you can help it. They ab-
sorb system resources like a soft-
ware sponge.

o If you are running short on
hard disk space, there are all
sorts of OS/2 files you can live
without. (For example, OS/2
comes with two different text
editors.) The OS/2 manual does
a great job of explaining every
single file that’s loaded during
installation, and it tells you what
isn’t essential for what you're
doing. It’s a great way for you
to save megabytes.
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GRAPHICS SO FAST, WE HAD T0 GO
T0 A SPECIAL PLACE TO TEST IT,

Don’t let the next generation of high-performance graphics cards pass you by.
Introducing Pro Graphics™ 1024. Driving a stunning 16.7 million colors at 1024 x 768
resolution, it delivers the best performance in the field. Now, that’s True Color. And it’s from
Media Vision, the leader in innovative PC — B -
graphics. With a refresh rate of 76 Hz for

a crisp flicker-free display, Pro Graphics

Matrox:

-
1024 delivers the speed you're looking for.
At a price that won’t blow you away. :
Why not test drive a Pro Graphics 1024 d
I0.7 il clorea 10245 758 s At yoUr local computer retailer? And see what
e m——" 16.7 million colors at 1024 x 768 looks like at this
speed. For more information on the whole Media Vision family of

Pro Graphics accelerators call 1-800-845-5870 dept. 630. MED I'A VISION

Tests performed using Ziff Davis 1Labs” WinBench ™ V.3.11 without independent certification by Ziff. Media Vision conducted all tests based on Diamond motherboard with
Intel 486DX2/66 CPU, 16MB RAM, 236K cache, 340MB iDF hard drive, MS-DOS Version $.00. ©1993 Mediz Vision, Inc., 3183 Laurelview Court, Fremont, CA 94538,
(510) 770:9592. Pro Graphics 1024 is a trademark of Media Vision, Inc. Any other trademarks and registered trademarks are owned by their respective holders.
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GET A VIRTUAL
VIRTUALLY E

Virtual screen technology is like having two monitors in ome. Create the mother of all spreadsheets. Run PugeMaker and Excel side-by-side. Use your monitor as a viewsinder
and pan across to the place you want to be. All it takes to upgrade to a 2048 x 1024 virtual screen is just 2MB of optional RAM (IMB VRAM, IMB DRAM

S LLL

Our chameleon cursor can change size and cilor so it never gets lost. So you never have to play that frustrating game of hide-an-seek.

tPerformance measured by running WinBench 3.11 at 1024 x 768, 256 colors, usmg #9GXE Display Driver 9. Dell system: configured weth 66MHEz +86X2 processor 16MB RAM and 256KB cache. \'L-Bus is a trademark
names of others. ©1993 Dell Computer Carporation. All rights reserved.



Resolution
Exchange

Panel gives
you complete
control over
your desktop
environment.

And since
the VL-Bus
links video
directly to

your p Owe.'ful Colors Monltor Resolutions  Virtual Resolutions
486DX2, your 12680 x 1024 _ '

commands 1152 % 119
are executed | | ¢
instantly’ | | @256
O 65,576
| O 16777216

__ Pseudo Colot

*Resolution Our Hawkeye
Exchange Panel Zoom Feature
and Hawkeye gives you up to
Zoom examples four levels of
given for #9GXE magnification” So
configured with you can really
3MB RAM see the details of
(2MB VRAM, what you're
IMB DRAM), working on. -
and 1280x 1024 -
monitor. »

\
\ 2

If you want to plug in a mouse, Dell
gives you a dedicated mouse port.

of Video Electronics Standards Association. Dell disclaims proprietary interest in the marks and

SCREEN WITH
VERYTHING.

If you open up your Dell Dimension™ XPS PC, inside you'll
find a #9GXE video card. This fast and versatile video card
uses the VL-Bus™ and ultra high-speed video RAM to give you
the video ride of your life.

A Dell Dimension XPS PC configured with our #9GXE
video card (with 1MB Video RAM) delivers 26 million
WINMARKS! Or with our optional ZMB RAM upgrade (IMB
VRAM, IMB DRAM), it delivers a face-warping 33 million
WINMARKS! Either way, were talking incredibly fast.

But raw speed is just part of the Dell Dimension XPS story.

The Dell Dimension XPSs #9GXE video engine can be
accessed on-screen via a control panel that allows you to
configure a host of powerful utilities to give you total control
of your desktop video environment.

Add our optional ZMB RAM upgrade and you have the
power to switch your #9GXE to a virtual screen with a
resolution of up to 2048 x 1024 pixels. Very cool.

This versatile add-in effectively gives you the desktop
equivalent of two monitors. So you can have two full-size
applications, like Excel and PageMaker, displayed side-by-side.

The virtual screen allows you to seamlessly pan across your
monitor from application to application.

When you need a closer view of your work, press a “hot
key” and you can zoom in and out with four levels of
magnification’

Working against color backgrounds? Our chameleon cursor
can change size and color so it never gets lost.

You can also create a whole library of time-saving “hot
keys” for all of your applications.

When it comes to video and video-related utilities, Dell
Dimension XPS PCs are your ticket to ride.

D&LL

TO ORDER, CALL

800-545-1586

HOURS: MON-FRI 7AM-9PM CT  SAT 10AM-6PM CT  SUN 12PM-5PM CT
IN CANADA, CALL 800-668-3021. PLEASE REFERENCE #11EAP



' Bytes/Sec

With faster access and nearly double the data transfer vate our double-spin CD ROM makes others seem positively sluggish.

Thanks to our multi-session CD technology, you can have the
disk printed on up to four different times, storing up to 100
color photographs in all.

im0

Many of our
competitors use a
spring mechanism
to eject your disks.
At Dell, we give

you a motorized Whistle while you work. Or tap your foot.
loading tray like Or sing along. Our audio center
youd expect from CD ROM software lets you play disc jockey
a high-end CD while you carry on with the important
player. The choice work of the day.

1s yours. But if

your CDs could

talk, we know

which one they

would choose.

*All comparisons based on manufacturers” specifications. The Dell CD ROM is the Panasonic 563. (i CDROMS tompavd are LMS! CM205 and Sony CDU-31A. Dell disclaims proprietary intevest in the marks and names of others



153.6KB

When you buy a Dell Dimension™ XPS 450V or
466V equipped with a CD ROM, you get a CD ROM
drive that runs circles around our competition.

Thanks to advanced dual-spin technology, our CD
ROM gives you an access time of just 350ms and a data
transfer rate of 300KB per second. That’s nearly twice
the performance of many of our competitors.

And that’s just the start.

Our drive has the automatic, push-button motorized
tray youd expect to find on a high-end CD player.

Compare that to the manual spring-load reject, uh,
eject button from many of our competitors. It’s still
push-button, but your CDs don't glide effortlessly. In
fact, they don't glide at all.

Ours is obviously a lot easier and more pleasant to
use. And our CD ROM drive is built to last.

Our CD ROM is Kodak Photo-CD compatible.
Which means you can take advantage of the latest in CD
technology and view photographs on your PC screen.
What'’s more, our CD drive is multi-session. Which

993 Dell Computer Corporation. All rights reserved

300KB

means you can have the disk printed on up to four
different times. Storing up to 100 pictures in all.
Keeping them in perfect condition with no fading.

Our CD ROM also comes with software that lets you
play your favorite audio CDs while you work.

So you can listen to Mozart as you crunch numbers
or bop along to the Beatles as you cruise your local BBS.

Sound like a better drive for your money! It is.

So if you want the best CD ROM technology for
your money, make a fast decision and call Dell today.

After all, there’ absolutely no reason why you
should settle for a CD ROM that’s behind the times.

TO ORDER, CALL

800-626-4806

HOURS: MON-FRI 7AM-9PM CT SAT 10AM-6PM CT SUN 12PM-5PM CT
IN CANADA, CALL 800-668-3021. PLEASE REFERENCE #MEAQ
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habits. You can have icons
for applications and folders.
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And the WPS is hierarchi-
cal, too: you can have fold-
ers within folders ad infini-
tum. Unique to the WPS is
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Seamless Windows. 05/2 2./ can run Windows, 0S/2, and DOS
applications concurrently, True preemptive multitasking means
thev're all running and not in a state of suspended animation.

have OS/2-specific drivers from the graph-
ics-card maker. These are becoming more
common. For this review, I used a Radius
XGA-2 board designed specifically for
0S/2. 1 also tested beta drivers with a high-
speed Matrox board and beta drivers for
the Diamond Viper board. A fast graph-
ics board and OS/2-tuned drivers can result
in some impressive video performance.

The final step in the installation is “*mi-
grating” both Windows and DOS appli-
cations to OS/2. The applications them-
selves aren’t changed; essentially, folders
and icons are created for the OS/2 desktop.
Some common non-OS/2 applications re-
quire fine-tuning to run to best advantage
in the OS/2 2.1 environment. OS/2 2.1
comes with a Migration Database that con-
tains settings for many applications, taking
advantage of the fact that each VDM (vir-
tual DOS machine) in which a Windows or
DOS application runs can have its own
settings. ( You can also migrate non-OS/2
applications later, or just install them di-
rectly fram the OS/2 environment.) An
IBM spokesperson says the company plans
to update the migration database regularly.
It will be available on major BBSes and
on CompuServe.

Exploring the Workplace

When you finish installing OS/2 2.1, the
moment of truth finally arrives: rebooting
into the environment. What you see on the
screen is vastly different from Windows’
irritating-yet-familiar Program Manager.
Initially, you can think of the Workplace
Shell as a cross between the Macintosh
desktop and Norton Desktop for Windows.
But it’s much more than that. The WPS is
almost infinitely customizable and can be
clean or cluttered. depending on your work
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its ability to shadow icons—
to create multiple icons for
the same application that can
reside in multiple locations
on the desktop (e.g., in mul-
tiple folders).
The WPS is also object-
- oriented with a vengeance.
You've heard that before,
but this is the real thing.
Icons, folders, and even the
blank space on the WPS are
all true objects. You can
drag and drop to your heart’s
content. And you'll need to exercise that
long-neglected right mouse button. When
you point to any object on the screen and
click the right-hand button, up pops a list
of common tasks associated with that ob-
ject. It makes a great deal of sense, but it
also takes getting used to.

A

Virtual DOS Reality

If you are a creature of confirmed Win-
dows habits, you can click on the Win-
0OS/2 Full Screen icon and work away in
3.1 Program Manager while completely
ignoring OS/2. That's fine, but the real
edge of OS/2 2.1 is in its true multitasking
capabilities. From within the WPS, you
can click on any application icon—Win-

_ADVANTAGES

® Multitasking: True preemptive multitasking
walls off applications from each other,

® Workplace Shell: This truly object-oriented
graphical interface is like a cross between the
Mac and Norton Desktop for Windows.

® Windows anywhere (or DOS or 0S/2): Start
any application from anywhere in Windows,
DOS, or 0S/2.

® Capable Interapplication Communication:
Clipboard and DDE work between all Windows
and 0S/2 applications.

® On-line help: Just about everything you need
to know is a couple of mouse-clicks away.

® Advanced multimedia: True multitasking
makes multimedia easy and powerful, support
ing IBM's Ultimedia. 0S/2 2.1 supports Sound
Blaster and Media Vision sound cards and plays
digital video at up to 30 frames per second in
up to 320- by 420-pixel resolution. The CD-ROM
version of 2.1 includes a considerable collection
of sound and video files,

REPORT

dows, DOS, or OS/2—and OS/2 starts it
up. It’s possible to have multiple Win-
dows, DOS, and OS/2 sessions all running
concurrently. In fact, that’s the major ad-
vantage of OS/2.

The ability to have multiple Win-OS/2
sessions running concurrently isn’t hard
to see. You can, for example, have Pro-
comm Plus doing a high-speed file trans-
fer in one Windows session while Excel is
doing some heavy calculations in another.
They don’t get in each other’s way. And
while all this is going on, you can also be
formatting a floppy disk under OS/2 and
perhaps running a dBase sort under DOS.
Admittedly, the system I used for this re-
view is powerful, but I didn’t begin to see
any degradation of performance until I had
six major applications running concur-
rently.

For those of us who occasionally still
run old favorite DOS applications, OS/2
is particularly powerful. You can run gobs
of separate VDM sessions. And each can
have separate CONFIG.SYS and AU-
TOEXEC.BAT files, as well as numerous
other customized settings. The same holds
true of Win-OS/2 sessions. (See the text
box * Tips for Tweaking OS/2.™)

VDMs aren’t perfect. They don’t, for
example, let you run block device drivers
such as those used by my Bernoulli PC-
Powered MultiDisk 150, which uses a pro-
prietary SCSI interface that isn’t support-
ed under OS/2. In addition, I couldn’t run
the drivers for the LANtastic 5.0 network
operating system. There is, however, a

DISADVANTAGES

® No 32-bit Windows support: 0S/2 is a 32-bit
operating system, but it won't run 32-bit Win-
dows applications and Windows VxDs (virtual
device drivers). IBM says a solution is on the
way.,

® Missing drivers: Version 2.1 has more built-in
drivers (e.g., CD-ROM, SCSI, and graphics) than
ever before, But you still can't be sure that your
peripherals will work to best advantage with
0S/2. And some peripheral makers have no
plans to make drivers available.

® Workplace Shell: Even though this also ap
pears under Advantages, it can be needlessly
complicated to figure out how to use the GUI.
Common operations are sometimes buried deep
in confusing layers of object orientation. Plus
it's too easy to lose track of what's where and
what's running.

® Wimpy applications: The Productivity Applica
tions included with 2.1 are a misnomer. Wipe
them off the disk and get real applications.

® Dual-boot setup: It works well, letting you
switch back to your original DOS-based system.
But setting it up is a needlessly complicated
manual process.



PERFORMANCE
MACHINES THAT BLOW THE

DELL DIMENSION" 433SV
486" SX 33MHz SYSTEM

$'I 4991 BUSINESS LEASE®|
y $55/MO. |
4MB RAM

64MB MAX RAM

170M8 (17ms) HARD DRIVE
UPGRADEABLE TO PENTIUM™ OVERDRIVE'

5 16-BIT ISA EXPANSION SLOTS AVAILABLE,
2 ON VL-BUS"

* 8MB RAM
64MB MAX RAM

GATES OFF GATEWAY.

DELL DIMENSION XPS 450V
i486 DX2 50MHz SYSTEM

$2,799 | ioi/mo.

230MB (17 ms) HARD DRIVE

128KB SECOND LEVEL EXTERNAL CACHE
UPGRADEABLE TO PENTIM OVERDRIVE

5 16-BIT ISA EXPANSION SLOTS AVAILABLE,

DELL DIMENSION XPS 466V
MULTIMEDIA
i486 DX2 66 MHz SYSTEM

$2 9991 | BUSINESS LEASE
Y $111/MO.
8MB RAM

64MB MAX RAM

320MB (17ms) HARD DRIVE

128KB SECOND LEVEL EXTERNAL CACHE
UPGRADEABLE TO PENTIUM OVERDRIVE

o ACCELERATED LOCAL BUS VIDEQO 1 ON VLBUS 5 16BIT ISA EXPANSION SLOTS AVAILABLE,
e ULTRASCAN™ 14C MONITOR * VL #9GXE VIDEO ACCELERATOR CARD 1 ON VLBUS
(14", 1024 x 768, .28mm, NI WITH VIDEO CONTROL PANEL SOFTWARE * VL #9GXE VIDEO ACCELERATOR CARD WITH

DUAL DISKETTE DRIVES (3.5” AND 5.257)
SPACESAVER KEYBOARD
MS-DOS® 6.0/MICROSOFT* WINDOWS™ 3.1/MOUSE

ALSO AVAILABLE IN 33MHz i486 DX FOR $1,999}
BUSINESS LEASE: $74/MO. SYSTEM INCLUDES
ABOVE, PIUS: 8MB RAM, 230M8B (17ms) HARD DRIVE
AND ULTRASCAN 15FS MONITOR (15", 1024 x 768,
.28mm, NIJ.

1MB VIDEQ RAM

SPACESAVER KEYBOARD

-

Promotional price expires 11/5/93

DELL DIMENSION XPS. Now that you have been

PCs DESIGNED FOR THE HIGH

a witness to the impressive
PERFORMANCE USER.

technological advancements
of the Dell Dimension XPS PCs, there are only two small
decisions you have left to make. And theyte both easy ones:
Which Dell Dimension XPS PC is the right computer for you?
And what kind of software would you like to go with it?
That’ right. You can order your software at the same time you
order your Dell Dimension PC. That way, you'll be up and
running the minute you open the box and unpack your system.
Purchase any combination from 100 of the most popular and
competitively priced MS-DOS and Windows applications and
have them pre-loaded onto your machine for one flat $15
installation fee per system. Now that’s a
really good deal.
And should vou ever feel the need to add

*Prices valid i the U.S. oniy. Sc {ucts and promot

1486. Pentium and Quedrive ¢ marks of Inwl

Y

ULTRASCAN 15FS MONITOR
(15", 1024 x 768, .28mm. NI)
ONE DISKETTE DRIVE {3.5")

MULTI-SESSION, DOUBLE-SPIN CD ROM DRIVE
SOUNDBLASTER 16-BIT SOUND CARD, AMPLIFIED
SPEAKERS, MICROPHONE

MSDOS 6.0/MICROSOFT WINDOWS 3.1/MOUSE

available i1 Canada
n. MS-DOS and Microsuf: are regt

VIDEO CONTROL PANEL SOFTWARE

1MB VIDEO RAM

ULTRASCAN 15FS MONITOR

("5", 1024 x 768, .28mm, NI}

ONE DISKETTE DRIVE (3.5")

SPACESAVER KEYBOARD

MULTI-SESSION, DOUBLE-SPIN CD ROM DRIVE
SOUNDBLASTER 16-BIT SOUND CARD, AMPLIFIED
SPEAKERS, MICROPHONE

MSDOS 6.0/MICROSOFT WINDOWS 3.1/MOUSE

a peripheral, upgrade a software package or order a new
application, were ready and able to help you there roo. With our
DellWare™ program. A great selection of more than 2,400
software and peripheral items that you can order direct from us at
discount prices. And if you want your DellWare selections in a
real hurry, we'll ship vour order to you overnight for only $5 extra.
For no charge at all, wé'll send you a free DellWare catalog.

Now if there’s anything else we can do for you, just pick up

the phone and call.

TO ORDER, CALL

800-545-7129

HOURS: MON-FRI 7AM-9PM CT SAT 10AM-6PM CT SUN 12PM-5PM CT
IN CANADA; CA.L 800-668-3021 PLEASE REFERENCE #11EAR
The Intel Insic

0 .
Busmess leasing 2 Group, Inc

1 trademark and

lemurk. and Windows is a trademark of Mucro: VI-Bus is a
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A GUIDE TO THE WORKPLACE SHELL

The Workplace Shell is aggressively object oriented. Point anywhere, even on a blank area (as shown), and click on the
right-hand mouse button; up pops a menu of associated choices. Shaded icons mean an application (or application in the group)

is running in the background.

PRINTER ICON
Want to print a file? Just drag the file

DUAL BOOT

Clicking on it closes all running applications

START HERE ICON
This icon tells you just about

MINIMIZED WINDOW VIEWER icon and drop it on the printer icon. it and boots your original version of DOS (if set everything you need to know the first
To keep the Workplace Shell also gives you the print-queue status.  up that way during installation). time 0S/2 appears on your screen.
look and feel clean, minimized /
applications aren't arranged E o N ™)
across the bottom of the | i
screen as in Windows. Instead, Lotus Apox! 2% ;
the icons are tucked into their |
own folder. (If you'd really / B & E—oiska
prefer the Windows method, Windows Progams~ Minmized  10M 4023 LasaPinter 10P  DusiBoot  StatHere  WINSZFuScoeen  Norton Commander It accesses the
you can change it.) @ @ floppy drive.
| Sheodder  Famplotee  Miciosol Word : ‘
572 Sgsiem - I Vinw 5 0 I Open /7 Settings )
f —s = Refresh now v lcon view
SHREDDER i - - Help * Tree view
The name is a misnomer. [ @ O @ & ﬂ J Create shedow...  Details view FOLDERS
It's just like the Mac |/ | Omves  Podwiviy Statp  SyrtemSetp EIITEIATT  Gomer = This is a hierarchical
Trashcan. It erases files, } approach, just like the
but can also recover o e 1S Mac Desktop. Organize
lhemy‘.m i ) WIN-08/2 Geougs - fron View | applications and data
= —a (™ = in as many layers of
! [__I |_l’ ) !_j/ v Sort - ’ folders as you wish, It's
i Wotd Io;WvdwsZD WIN-0$72 Man //Mu- WOSIEft‘c'uolm - Arrange the grlphkal
TEMPLATES FOLDER | il o 4 | equivalent of
Templates are predefined | Microsoh Excel 4.0 [PENNETITY  PasadoxforWindows  Gomes  Lotus Apphcatons subdirectories.
objects for the Workplace Shell | .
for programs, data, M"‘“‘v | ) Pacadon lur Windows - lcon View u0
and so forth, Each type hasa |
stack of templates you peel off ‘a @ @ ﬂ ﬂ
(like a sheet off a pad) and { Helome Readme LocalSettngs Uy  Table Repan Uity  Conhgurhton Uity P  for Windowss.~ Serial Number Utdly
drag and drop to a location in /
the Workplace Shell or in a — —

folder. Then you click on the right-hand mouse
button and customize the settings. Templates
save gobs of time when you're setting up new
applications.

way to get around the problem. at least
partially. You can boot a “true™ DOS im-
age and use drivers that aren’t supported
under OS/2°s VDMs. The process is com-
paratively complex. You first create a
bootable DOS disk on another computer,
then copy FSFILTER (a DOS device driv-
er that provides access to OS/2 partitions)
10 it. use VMDISK to create an image of a
disk on your OS/2 hard drive, and finally
create a new object for the DOS session. It
works, but you get access only to the de-
vices from within the DOS session under
0S/2.

The 32-bit Question

The future of true 32-bit applications for
the OS/2 environment is i mixed onc. Al-
though OS/2 applications arc becoming
more prevalent, few yet take advantage of
the OS/2 internal power and multithread-
102
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PROGRAM ICONS \/

Any Windows, DOS, or 05/2 applications, 05/2
starts them directly. (No need to enter Win-05/2

to run Windows applications.)

ing capabilitics. Some (c.g.. WordPerfect
for OS/2) are 16-bit ports of Windows ap-
plications. But true 32-bit applications
(e.g.. Lotus Ami Pro for OS/2) are now
appearing. Their performance is impres-
sive when compared with Windows.
More thorny is the question of the future
of 32-bit applications under Win-0S8/2.
When I wrote this, Win-0OS8/2 didn’t sup-
port Windows 32-bit applications and
VxDs (virtual device drivers). At the pres-
ent time, most applications are compati-
ble under OS/2 2.1. And because Win-
dows for Warkgroups uses VxDs. you
can’t use it with OS/2. Help should be on
the way: IBM expects that an OS/2 2.
upgrade will appear “by the end of the
year 1o handle this. In the meantime, how-
ever, you're definitely out of luck. And,
as mentioned. the question of longer-term
0S/2 compatibility with future versions

of Windows remains up in the air.

Let's get real. OS/2 2.1 isn’t going to
push aside Windows. Windows has too
large an instailed base. But neither will
Windows destroy OS/2 2.1. OS/2 has some
tantalizing advantages that make it ideal
for true PC power users. especially in the
corporate environments that IBM knows
and loves. After years of development and
testing and six versions, IBM should fi-
nally take a few well-deserved bows for
0S/2 2.1. For PC users who need true pre-
emptive multitasking, OS/2 makes a solid
choice. B

Stan Miastkowski is a BYTE consulting editor. He
was cofounder and publisher of the OS/2 Report
newsletter and has heen an OS2 user since version
1.0. You can reach him on BIX as “stanm,” on
the Internet at stanm@ bix.com, or via MCl Mail at
530-9979.
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| INTRODUGING WORDPER

T'S WINDOWS THE W

0f all the things people do with personal
computers, word processing may be the
most personal.

Nobody writes the way you do.
Nobody gets the same assignments or
tackles them the same way. And nobody
understands that better than WordPerfect’,
the worldwide word processing leader.

That’s why we’re excited to intro-
duce WordPerfect 6.0 for Windows. We
didn’t design it to be the perfect writing
tool for the average user. We designed it

to be the perfect writing tool for you.

MAKE IT YOUR OWN.

Which features of your word processor do
you use most often? Are they organized so
that you can get at them quickly?
WordPerfect 6.0 gives you direct,
one-click access to any command, process

or macro in the program. Just drag your

favorites to a context-sensitive Button

Bar™ and arrange them any way you like.

You can even drag in other

Windows applications and
files and launch them from
within WordPerfect. (How's

that for easy integration?)

B
e

You can quickly create
customized interfaces to streamline the
writing of reports, memos or letters. Or
you can simply use any of 70 profession-
ally designed ExpressDocs™ templates

included in the package.

i ot
And it’s not just com- F& - :.j
mE " |
mands you're in command of. [ — .
| 1
i |
Virtually every element of the [ }
= Ui ‘
interface — including how it L | N |
|2 —— ‘
‘—“—— ;"‘V ; T 1

looks and feels—is yours to do

with as you will. Vo
It's the most easily customized word

processor ever to come out of a box.




FECT 6.0 FOR WINDOWS.

AY YOU WANT IT TO BE.

GETTING HERE WILL BE EASY.

With more than 100 built-in spreadsheet
functions and advanced charting and draw-
ing capabilities, this is the most powerful
program WordPerfect has ever developed.
But how difficult will it be putting all this
power and flexibility to work?

If you've used WordPerfect on
another operating system, you and your
existing documents and macros will feel
right at home here. This is the WordPerfect
you know, in a friendlier, more accommo-
dating environment.

There’s an on-line tutorial for first-
timers, of course. But there are also inter-
active Coaches smart enough to lead you
step-by-step through sophisticated opera-
tions, not on sample documents, but on
your documents. And if you have any
questions, WordPerfect’s support people
(widely acknowledged to be the best in

the business) are standing by to help.

THE BEST REASON FOR
MOVING TO WINDOWS.

This is everything WordPerfect has learned
about word processing over the years,
combined with all the advanced ease-of-use
capabilities of the Windows environment.

It connects your documents directly
to other powerful Windows applications,
and to the rest of the business world. And

the power of WordPerfect 6.0 is all yours.

Borland

Quattro Pro5

INSIDE SPECIALLY MARKED BOXES®

To claim it for yourself, visit your
local reseller and ask about the special
introductory offer with Quattro Pro 5.0.
For a free demo disk or to order directly,

call WordPerfect at (800) 526-2788.

Document templates
Spreadsheet functiens
Interactive Coaches
Sophisticated drawing tools
Direct spreadsheet import
Document management
Graphics editing

Irregular text wrap
Borders

Full WYSIWYG in al' views
Power bar

Indexing and text retrieval
Quickmenus

Direct database imiport
Styles

Auto macro conversien

Wl‘dlhfg! 2

WordPerfect

6.0 FOR WINDOWS™
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DOC-IT INCREASES YOUR PRODUCTIVITY AT WORK.
CH A S I NG We've just brought the paper chase to a resounding and refreshing halt with the
invention of DOC:IT, the revolutionary, desktop document processor that com-
PAPER . | bines a multitude of talents.
B | With DOC-IT, Okidata has integrated faxing, printing, copying, scan-
i ning, cutting and pasting inone unit with a footprint so compact, it takes

¢ up justa corner of your desk. Incorporating graphics capability compati-
ble with Windows"and most major software, DOC-IT lets you create

- and communicate finished presentation-quality documents—complete
% with visuals—without having to get
out of your chair.

No more standing in line. Everything sits on -I-HE SMARTEST

the corner of your desk: simple, handy, pro-

ductive and private; and incredibl . R OF
e L

seeit in action at your nearby authorized ™
Okidata DOC-IT dealer. TO RECEIVE YOUR DOC-‘T BY
OWN ON-SCREEN DEMO DISK, A’\'A
ST St L MO, S e ey OR THE NAME OF A DEALER NEAR YOU, O‘QD -
Roé, T.M. Micro Dynamics, Ltd., S;IverSprlng. MD. CALL 1_800,0K’_TEAM[ EXT. 264.
Circle 314 on Inquiry Card.
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Partners Seek to Unite Phone and PC

The Windows Telephony APl promises a new generation of phone-enabled

applications for the desktop

ANDY REINHARDT

Despite their obvious affin-
ity, the two most essen-

tial pieces of equipment in to-
day’s offices, the computer and
the telephone, have yet to be
fully integrated. The gap has
not gone unnoticed by vendors,
but old habits and technology
have kept the worlds apart.

Now, as part of its ongoing
WOSA (Windows Open Ser-
vices Architecture) initiative,
Microsoft is trying to bridge
this gulf. Following the front-
end/back-end model the com-
pany has used in other WOSA
components, Microsoft and its
partners have designed a set of
software interfaces that will fa-
cilitate connecting Windows
systems to phone equipment.

The goal of the Windows
Telephony AP, or TAPI, is to
enable a new generation of tele-
phone-enabled software appli-
cations, while at the same time
making it easier to connect
desktops, laptops, and LANs
into phone systems and PBXes.
TAPI defines a client-side API
that supports telephony features
and a back-end SPI (service
provider interface) that defines
how phone equipment talks to a
Windows DLL. When imple-
mented, TAP! will let you ac-
cess sophisticated central phone
functions from your PC and let
developers create phone-based
programs without having to
worry about the intricacies of
the device on the other side of
the interface.

Helping Hands
Microsoft’s partners include
phonc-equipment vendors

Northern Telecom, Alcatel, and
Rolm; call-processing system
makers Dialogic, Natural Mi-
crosystems, and Octel; software
vendors Lotus, Delrina, and
Contact Software; chip makers
Intel, National Semiconductor,
and Analog Devices; and
RBOCs (Regional Bell Oper-
ating Companies) Ameritech
and US West. Together, these
companies are redefining the
physical and logical connection
between phone and PC. Soon
you may have both devices on
your desk, attached to a PBX
and operating under the control
of desktop software. In the fu-
ture, telephone hardware could
become integrated into the PC,
and a handset could become a
standard PC accessory.

In either scenario, the PC
display will be the user inter-
face to the phone system. To
place a call, you could select a
recipient from a pull-down list,
and the phone number would
be routed out through the PBX
or switch. If you have a sepa-
rate desktop phone, the PBX
would ring it when the con-
nection is made. Similarly, tak-
ing advantage of the Caller 1.D.
capability that identifies the
phone number of an incoming
caller, the PBX could feed the
number to a database that
would look up the caller’s rec-
ord and send it to your screen
while the phone rings.

Much of the motivation for
TAPI is the growing complex-
ity of today's phone systems.
Many users don’t take advan-
tage of sophisticated features
such as Call Forwarding be-

cause they can’t figure out how
to use them. Providing access
to these capabilities through the
Windows interface could make
them easier to use. For exam-
ple, you could set up a confer-
ence call by dragging and drop-
ping the names of all the
participants into a box on the
screen, leaving the PBX to
place the calls.

An attractive potential ap-
plication of TAP! would be a
unified “'in box,” where E-mail,
fax, and voice-mail messages
are presented. This would elim-
inate an annoying aspect of
voice mail: the need to listen
to all the messages in a linear
fashion. With Caller 1.D. and
a database of known numbers,
incoming messages could be
listed by the name of the caller,
letting you retrieve them in any
order. Using the same kinds of
filtering<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>