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SEPTEMBER 1993

Michael Crichton on
Prehistoric Install Programs

C++ Compilers for Windows

Peer LAN Review:
LANtastic vs. Invisible LAN

THE WORLDWIDE COMPUTING AUTHORITY

Video Computing

It's not just for the Jetsons. Video is arriving as a real business tool.

New systems Apple and Silicon Graphics are leading the way.
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DIGITAL DOCUMENTS MAKE YOUR DATA MORE USEFUL
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Debugging in Windows, Inside Intel’s Pentium
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ympefition — And You Win!

Compafibitity & Upgradeability

We understand compatibility and upgradeability are important to
you. You can relax with Gateway. When Dataquest asked 833 PC
users in Fortune 500 companies to rate personal computer companies,
they ranked Gateway number one in the areas of compatibility, up-
grade potential and price. And we give you a written guarantee that
our 486 systems are upgradeable to Pentium technology

Reliability & Qualiy

We understand you want reliability and quality, in both the
products you buy and the company you buy them from. That’s what
you get with Gateway. In three reader surveys conducted by PC
Magazine, Gateway systems recefved the highest ratings for
reliability. Gateway 2000 is also one of the most financially stable
companies in the industry, assuring you that you’re buying from a
reliable firm that can withstand the rigors of the PC Racing Series.

Service

We understand you want the best in service, from your first
phone call through the years you own your computer. Judging
from the recent “best service” award we received from readers of
BYTE, you can count on Gateway to live up to your expectations.

July 1993

Service Award
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In the fast-

moving, hard-

driving PC industry,
the race for leadership
is more competitive than a heat at your local stock car
speedway. All classes of PC manufacturers are on the
direct market track together, trading paint and slamming
each other into the wall at every turn. All the while, the
unassuming cow-spotted Gateway car consistently
outmaneuvers and overpowers the competition.
Repeatedly, Gateway 2000™ leads the field by providing
you with the best value in the PC industry. When
Gateway takes the checkered flag in this race, you're the
winner!

What's The Winning Formula?

The driving strategy behind Gateway's success is
simple: understand what customers want and give it to
them!

way 2000 Outmaneuvers The Ce

Price

We understand you want the best possible price
for Gateway.

Our competitors would like to have you think they’re now offering a
value that meets or beats Gateway. But apples to apples, they’re still
hundreds, sometimes thousands of dollars more. while our systems
consistently outperform theirs.

You're a smart shopper. Do the comparisons yourself and you'll
confirm what Dataquest found in a 1993 customer satisfaction survey:
Gateway ranked number one for best pricing. When you add the other
buying criteria that’s important to you, we offer an unbeatable value.

and that's easy

Performance

We understand you want the best computer performance your
money can buy. That’s what you get with Gateway. We hold the track
record in the biggest bang-for-the-buck division.

Our price-performance ratio is even better this month thanks to
improved video on our highest performance systems. We replaced the
award-winning ATI™ Graphics Ultra Pro with ATI’s latest-generation
video card, the Graphics Ultra XLR. The new XLR is up to twice as
fast as the Ultra Pro, and it’s the best all-around video performer in
DOS and Windows.™
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B 25MHz 486SX Intel® Processor

B 4MB RAM

W 3.5" Diskette Drive

B 170MB 13ms IDE Hard Drive

W Intel Pentium™ Technology Ready

B Windows Accelerated Video w/512K DRAM
W 14" Color CrystalScan® 1024NI

B Mini Desktop Case with Password Protection
B 5 16-Bit ISA Slots

W 124-Key AnyKey® Keyboard & MS Mouse
B MS-DOS®6, Diagnostics & Windows™

B MS Works for Windows™ 2.0

$1295
4DX-33V

B 33MHz 486DX Intel Processor

B 8MB RAM, 128K Cache

W 5.25" & 3.5" Diskette Drives

B 340MB 13ms IDE Hard Drive

B Local Bus IDE Interface

W Intel Pentium Technology Ready

B Windows Accelerator w/ IMB DRAM
on VL-Bus™

W 14" Color CrystalScan 1024NI

W Desktop Case (Tower Upgrade) with
Password Protection

B 7 16-Bit ISA Slots, 2 on VL-Bus

B 124-Key AnyKey Keyboard & MS Mouse

B MS-DOS 6, Diagnostics & Windows

B MS Works for Windows 2.0

$1995
 4DX266E

B 66MHz 486DX2 Intel Processor

B 16MB RAM, 256K Cache

B 5.25" & 3.5" Diskette Drives

W 500MB 11ms SCSI Hard Drive

B 32-Bit EISA SCSI Controller

B Windows Accelerated Video w/ IMB DRAM
B 14" Color CrystalScan 1024N]

B Tower Case with Password Protection

B 8 32-Bit EISA Slots

B 124-Key AnyKey Keyboard & MS Mouse
B MS-DOS 6, Diagnostics & Windows

B Choice of Application Software

$3495

B 33MHz 486SX Intel Processor

W 4MB RAM

W 5.25" & 3.5" Diskette Drives

B 212MB 13ms IDE Hard Drive

W Intel Pentium Technology Ready

B Windows Accelerated Video w/ 512K DRAM
B 14" Color CrystalScan 1024NI

B Mini Desktop Case with Password Protection
W 5 16-Bit ISA Slots

W 124-Key AnyKey Keyboard & MS Mouse

B MS-DOS 6, Diagnostics & Windows

B MS Works for Windows 2.0

$1495
4DX2-50V

B S0MHz 486DX2 Intel Processor

B 8MB RAM, 128K Cache

B 5.25" & 3.5" Diskette Drives

B 340MB 13ms IDE Hard Drive

B Local Bus IDE Interface

B Intel Pentium Technology Ready

W ATI™Ultra XLR Video w/IMB VRAM
on VL-Bus

B 15" Color CrystalScan 1572FS

W Desktop Case (Tower Upgrade) with
Password Protection

B 7 16-Bit ISA Slots, 2 on VL-Bus

B 124-Key AnyKey Keyboard & MS Mouse

B MS-DOS 6, Diagnostics & Windows

W Choice of Application Software

$2295
- 4DX2-66 BESTBUY

B 66MHz 486DX2 Intel Processor

B 8MB RAM, 128K Cache

B 3.5" Diskette Drive, CD-ROM & System CD

W 340MB 13ms IDE Hard Drive

B Local Bus IDE Interface

W Intel Pentium Technology Ready

B Windows Accelerator w/IMB DRAM
on VL-Bus

B 15" Color CrystalScan 1572FS

W Desktop Case (Tower Upgrade) with
Password Protection

W 716-Bit ISA Slots, 2 on VL-Bus

B 124-Key AnyKey Keyboard & MS Mouse

B MS-DOS 6, Diagnostics & Windows

B MS Multimedia Works, CD-ROM Edition

$2495

,,'

B 33MHz 486DX Intel Processor

B 8MB RAM, 64K Cache

W 5.25" & 3.5" Diskette Drives

B 212MB 13ms IDE Hard Drive

W Intel Pentium Technology Ready

B Windows Accelerated Video w/ IMB DRAM
W 14" Color CrystalScan 1024N]

B Mini Desktop Case with Password Protection
W 5 16-Bit ISA Slots

W 124-Key AnyKey Keyboard & MS Mouse

W MS-DOS 6, Diagnostics & Windows

W MS Works for Windows 2.0

$1795
4DX2-66V

B 66MHz 486DX2 Intel Processor

B 16MB RAM, 256K Cache

B 3.5" Diskette Drive, CD-ROM & System CD

W 424MB 13ms IDE Hard Drive

B Local Bus IDE Interface

W Intel Pentium Technology Ready

W ATI Ultra XLR Video w/IMB VRAM
on VL-Bus

B 15" Color CrystalScan 1572FS

B Desktop Case (Tower Upgrade) with
Password Protection

W 7 16-Bit ISA Slots, 2 on VL-Bus

W 124-Key AnyKey Keyboard & MS Mouse

W MS-DOS 6, Diagnostics & Windows

B Choice of Application Software

$2995
 SorTwARE

If a system comes with “choice of application

software,” choose one of the following packages:

B Microsoft Works for Windows™

B Microsoft Excel for Windows™

W Microsoft Word for Windows™

W Microsoft Word and Bookshelf '92,%
CD-ROM Edition

B Microsoft PowerPoint for Windows

W Microsoft Project for Windows™

M The MS Entrepreneur Pack

B Borland Paradox® and Quattro Pro®
for Windows

™

All hard drive sizes are manufacturer’s specified capacities.
Microsoft MS-DOS 6 can increase hard drive capacity through
software compression.

jj GATEVWAY2000

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

8 46-203538

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)

©1993 Gateway 2000, Inc. AnyKey, CrystaiScan, black-and-white spot design, “G" logo and “You've got a friend in the business” slogan are registered trademarks, and Gateway 2000 and TelePath are trademarks of Gateway 2000, Inc
The Intel Inside Logo, Intel and Pentium are rrademarks or regi demarks of Initel Corporation. Al other brands and product names are trademarks or registered trademarks of their respecti p
Prices and configurations are subject to change without notice. Prices do not include shipping.




PRESENTING INTERACTIVE UNIX 4.0

When the INTERACTIVE™ UNIX® System for personal computers was introduced in 1987, it quickly became

a classic. Suddenly operations from video stores to Bridgestone/Firestone® production lines had a reliable, sta-

ble operating system ready for mission-critical applications. lt's still among the most cost-
effective multiuser operating systems available and a dream to install and administer; In

fact Open Systems Today called it *..a masterpiece of good design”. Today over 500,000

NTERACTIVE UNIX

users enjoy its benefits. But time marches on, and even an industry-tested classic g

FOR A LIMITED TIME*, ALL MULTIUSER INTERACTIVE UNIX 4.0 ORDERS WILL INCLUDE A FREE COPY OF FASTBACK PLUS™ (A



A GREAT IDEA. YOU EVOLVE.

deserves a superior upgrade. tl_ence. INTERACTIVE UNIX 4.0 — with new power features that improve sys-
tem functionality and peripheral support, making it perform better than ever. It still runs over 2,000 applications
including RealWorld Accounting Software®, Informix® and WordPerfect.” And now it runs more SCO applica-
tions because it's IBCS2 compliant. What's more, INTERACTIVE UNIX 4.0 is backed by SunSoft, the leading

supplier of 32-bit UNIX operating systems. Eact is, INTERACTIVE UNIX 4.0 is even better at doing what the

QSunSoft

$399 VALUE). IT'S THE INDUSTRY'S FASTEST UNIX BACKUP SOFTWARE. FOR MORE INFORMATION, CALL 1-800-227-9227.

industry classic has always done so well: improving the performance of your com-

puting system at a lower cost per seat. Nothing revolutionary. Simply evolutionary.

Circle 169 on Inquiry Card.
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News & Views

PERSONAL DIGITAL
ASSISTANTS

Behind the Wheel of the First

Newton and Zoomer PDAs ......... 2

Test drives of prerelease Apple, Sharp,
and Casio Zoomer PDAs reveal rough
edges and a lot of promise.

IDATA ANALYSIS

Spreadsheet or Database?

The Best of Both.................... 2

A new breed tumns the traditional
spreadsheet metaphor on its head.

DESKTOP PUBLISHING

Windows No Mac at DTP........... 3

In desktop publishing, Windows has
come a long way. But DTP experts say
it still has a long way to go.

CONTACT MANAGEMENT

Scanners Tum Business Cards

into Database Records ............. u

Is your desk cluttered
with business cards that
you still haven’t entered
into your database?
Technology comes to the
rescue.

OPERATING SYSTEMS

IBM Announces “Better” DOS
ThanMS-DOS ....................... 16
IBM releases a new version of PC-DOS,
PROCESSORS

AMD Declares Independence...... 46 |

AMD unveils the first of a new line
of processors.

PACIFIC RIM

Report from Taiwan ................ 3

Taiwan is reengineering itself
to be a designer of computer products.

NEW PRODUCTS

What'sNew ........................ 236

A workstation line with zippy graphics,
a notebook with an active-matrix
display, portable multimedia, a RAID-5
array, CAD tools, and more.
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1 VIDEO COMMUNICATIONS

l Video Conquers the Desktop

BY ANDY REINHARDT Integrated video capability has
arrived for deskiop systems—and with it, intriguing new |
| | possibilities.

Document Conferencing Keeps Data Close-By—66
l Video Compression Standards Vie for Acceptance—72
Pandora and the Active Office—76

I
Apple, SGI Blaze Video Trail 81
‘ BY TOM THOMPSON AND BEN SMITH With integrated [

video and sound features, new systems from Apple and Silicon
Graphics herald a new era of desktop computers.

COMPUTING IN INDIA

|
| India’s Software Edge

BY JON UDELL India has contributed programming talent to the
| microcomputer world. Now it wants to contribute products. |

@ State of the Art

PAGE 153

| ELECTRONIC PUBLISHING

| Publish It Electronically

BY CARY LU Electronic publishing lets you build enterprise-
1 wide knowledge bases.

%

Magazines Without Paper—108

Unlocking Data’s Content 111
BY RANDALL D. CRONK

Tagging languages and compound
document architectures code

your documents for cross-platform
aceess.

|

This month’s cover image
showing George Jetsou and his
boss taking advantage of digital
video communications—was
created exclusively for BYFE by
artists at Hanna-Barbera.

GOVER IMAGE: HANNA-BARBERA PROOUCTIONS:, NC © 1993



PROGRAMMING TOOLS

C++ Does Windows
BY RICK GREHAN The BYTE Lab tests five C/C++
compilers. from Microsoft. Borland, Symantec,
MetaWare, and Watcom, to determine how well each
addresses the complexities of Windows.

PORTABLE COMPUTING

The Littlest Notebooks 137
BY STEVE APIKI BYTE tests three next-generation
subnotebook machines. including CompUSA’S
4SL./25 Subnote, HP's OmniBook 300, and the
Zenith Data Systems Z-Lite 320L.

OPERATING SYSTEMS

A Giant Leap to 05/2 2.1 145
BY BARRY NANCE OS/2 2.1 brings IBM’s 32-bit
operating system forward, beyond the reach of
current desktop operating systems. Bulletproof
multitasking and support for Windows 3.1
applications are among the improvements.

WORKGROLUP SOFTWARIE

A FirstClass Experience 149
BY RAYMOND GA COTE SoftArc’s FirstClass mail
and conferencing system goes multiplatform. Its
elegant client interface, strong conferencing features,
and multitasking communications engine make it

a real contender in the E-mail market.

MULTIMEDIA

Video Machine: True Desktop Video

BY BOB LINDSTROM Fast Electrome of Munich,
Germany, presents the Video Machine, a
software/hardware combination that links with
VCRs and video monitors to turn a PC into a
Windows-based desktop video editing system

153

Documentation Goes
Digital

BY PHILIP C. MURRAY

A contusing array of tools await
those who want to publish
reference material electronically.
but the benefits might be worth
the trouble.

Finding Text Fast—128

NETWORKING

LANtastic 5.0 vs. Invisible LAN 3.4

BY BARRY NANCE Upgraded versions of peer-
LAN operating-system staples from Invisible
Software and Artisoft offer improved performance,
better Windows integration, and opiions for
connectivity. Testing speed and ease-of-use features
set the two apart.

163

GRAPHICS SOFTWARE

CorelDraw 4.0: The Word Is More 169
BY G. ARMOUR VAN HORN Corel releases an
ambitious upgrade. CorelDraw 4.0 features tighter
integranion across modules, multiple page
illustrations, an underlyving object database, an
impressive bundle of fonts and clip art, path-based
animation, and even OCR and forms generation.

Van Horn finds out how it all comes together.

HANDS-ON TESTING

Lab Report:
32 High-Speed Hard Drives

We stress-tested 32 hard drives to find the best
performers in capacities from 250 MB 1o 2 GB.

176

The Best Drives in Capacities from 250 to
350 MB—178

How We Tested—182

The Best Drives in Capacities
from 400 to 600 MB—184

The Best Drives in Capacities
from 1 to 2 GB—188

Honorable Mentions—190

N | TS O

PROCESSORS

Under the Hood:
Pentium: More RISC

BY DICK POUNTAIN Why the
Pentium’s architecture doesn’t
measure up to its RISC
competitors.

PROGRAMMING

Some Assembly Required:
Debugger Support in
Windows 3.1...................

OPERATING SYSTEMS

Beyond DOS: Virtual Device

BY BILL HAWKINS AND

aren’t just for Windows
applications.

THE JETSONS ARE A REGISTERED TRADEMARK OF HANNA-BARBERA PRODUCTIONS, INC. ALL RIGHTS RESERVED.

ThanCISC.....................195

BY MATT PIETREK How to exploit
debugging support in Windows 3.1,

Drivers for DOS ......... LAl

ED PUCKETT Vintual device drivers

Pournelle:

IBM’s Preemptive Strike..... Y7\
BY JERRY POURNELLE OS/2 2.1

is technically excellent. What's
necded is widespread device-driver
support.

Books & CD-ROMs:
CyberWorlds .................. 49
BY HUGH KENNER AND OTHERS
William Gibson’s Virtal Light;
the hip guide to NetWare: learning
about computers on CD-ROM:
nanotechnology: and other tities.

Commentary:

Installer Hell.................. 29
BY MICHAEL CRICHTON Software
installation programs work in
strange and mysterious ways. says
the author of Jurassic Park.

Editorial ........................ 10
BY DENNIS ALLEN

Readers react to BYTE's new look.

READER SERVICE

Editorial Index by Company 292
Alphabetical Index to Advertisers 288
Index 10 Advertisers by

Product Category 20
Inquiry Reply Cards 288A
BUYER'S GUIDE 21
Mait Order

Hardware/Software Showciase
Buyer’s Man

PROGRAM LISTINGS

From BIX: Join “listings/frombyte93™
and select the appropriate subarea
(i.c., "aug93™y.

From the UUNET:fip to fip.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 follow the
instructions at the prompt.

BYTE (ISSN 0360-5280) is published monthly with ad-
diional 1ssues 1n April and Oclober by McGraw-Hill

Inc. U.S. subscnber rate $29.95 per year. In Canada and
Mexico, $34.95 per year. European surface mail sub-
scriptions $60, airmail $80. Non-European subscnp-
tions, $60 surtace mail or $85 aimail. All foreign sub-
scnplions are payable in U.S. funds that can be drawn
on a U.S. bank. Single copies $3.50 in the U.S., $4.50
in Canada. Executive, Editorial, Girculation, and Ad-
vertising Offices: One Phoenix Mill Lane, Peterborough,
NH 03458. Second-class postage pawd al Peterborough

NH, and addhonal maing offices. Postage paid at Win-
nipeg, Manitoba. Canada Post Intemational Publications
Mail Product Sales Agreement No. 246492. Regis-
tered lor GST as McGraw-Hill, Inc., GST #123075673

Pnnted in the United States of Amenca. Posimaster

Send address changes and fulfillment questions to
BYTE Subscriptions, P.O. Box 552, Hightstown, NJ
08520.
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(11" | 3 Contents by Platform

This page presents the articles in
this issue according to computing
platform.

DOS AND WINDOWS

Spreadsheet or Database?

The Bestof Both .............. 29
What's happening in data-analysis tools,
including Windows-based spreadsheets.

Windows No Mac at DTP ..... 35
Some people are using Windows as a
platform for desktop publishing, but as a
publishing environinent, Windows has a
long way to go.

IBM Announces “Better’’ DOS
Than MS-DOS.................. 46

PC-DOS 6.1 comes with a disk doubler,
a backup utility, and speed improve-
ments.

C++ Does Windows........... 130

A review of five compilers for Win-
dows, from Borland, Microsoft,
MetaWare, Watcom, and Symantec.

A FirstClass Experience...... 149

SoftArc’s mail-and-conferencing system
connects Windows and Mac users.

Video Machine:

True Desktop Video.......... 153
Fast Electronic’s hardware/software
package turns a Windows PC into a
video-editing system.

LANtastic 5.0 vs. Invisible

Better Windows integration is just one
of the improvements made to both of
these peer-networking packages.

CorelDraw 4.0: The Word

A look at all the new things added to
this ever-evolving graphics package.

Some Assembly Required:
Debugger Support in

Windows 3.1................. 207
Goaod debugging help at the operating-
system level is essential for writing
good code. The author of Windows
Internals looks at how Windows

stacks up.

Beyond DOS: Virtual Device
Drivers for DOS............... 217
Developers can build virtual-device-
driver support into their DOS applica-
tions and tap into the power of the Win-
dows API.

6 BY'TFE SEPTEMBER 1993

05/2

A Giant Leap to 05/2 2.1....145

Barry Nance finds the newest OS8/2 “a
definite step up from Windows-on-
DOS.” It’s faster than before, supports
more printers and CD-ROM drives, and
has multimedia hooks.

Pournelle: IBM’s Preemptive

Our columnist checks out OS/2 at
Comdex, talks to IBMers about device
drivers, and praises the operating system
but bemoans its PR.

Video Conquers the

With desktop systems like the new au-
diovisual Macs, video can be treated as
just another data type. This will open up
more effective channels of communica-
tion among individuals and workgroups.

Apple, SGI Blaze Video Trail..81
Apple’s new Quadra 840AV and Centris
660AV take a pioneering step in the
merging of computers and audio/video
technotogy. Tom Thompson reports the
firsthand details.

A FirstClass Experience..... 149

SoftArc’s FirstClass, a Mac-centered
E-mail and conferencing system, reach-
es out to include Windows users.

Lab Report: 32 High-Speed
Hard Drives................... 176

Buying a new hard disk? This month’s
Lab Report will help you pick the right
one. Our custom benchmarks rate hard
drive speeds. in capacity categories
ranging from 250 MB 10 2 GB.

Pandora and the
Active Office................... 16

Unix workstations are part of a distrib-
uted multimedia system being devel-
oped at Olivetti Research, in Cam-
bridge, England. Digital video and audio
services will be able to follow users
from room to room and then route video
calls and messages to the nearest work-
station.

Apple, SGI Blaze Video Trail..81
Silicon Graphics' new Indy workstation
features advanced capabilities for creat-
ing and displaying information. includ-
ing full-motion video and a built-in digi-
tal color camera. But SGl has also
revamped the user interface, adding
voice commands and refining the Motif-
based workspace. It now looks like a

combination of Hewlett-Packard’s
VUE, Solbourne’s virtual desktop,
Next’s NextStep, and the Mac.

Books &CD-ROMs ............ 49

How 10 Keep Your Novell Network Alive
is a gonzo guide to Novell networking.

Video Conquers the

With the integration of digital video and
desktop computers, video files could be
coming soon to a network near you.

Pandora and the
Active Office................... 16

An experimental system being devel-
oped by Olivetti Research distributes
video and audio across a high-speed
ATM network. The current setup links
more than 40 workstations spread over
four separate sites, a half-mile apart.
Users have videophone, video mail, and
conferencing services. “Pandora’s Box™
combines the functions of network inter-
face, stream manager, and video mixer.

Publish It Electronically ...... 94

Network-based document databases can
help you find the right information when
you need it. Products such as network
librarians can keep it all under control.

A FirstClass Experience..... 149
SoftArc’s FirstClass is an E-mail and
conferencing system that works equally
well over LAN and dial-up connections.
The new version of this Mac-centered
product works with Windows clients.

LANtastic 5.0 vs. Invisible

Artisoft and Invisible Software have im-
proved their peer-to-peer network pack-
ages with major revisions. Both are now
faster, and they simplify the linking of
DOS and Windows workstations. They
also offer an alternative to Windows for
Workgroups. But one is built for com-

fort, the other for speed.
Client/Server
India’s Software Edge......... 55

As a nation of small systems and no
mainframe era, India has an edge when
it comes to client/server computing.

Publish & Electronically...... 94
Publishing data digitally can enable
people in an enterprise to quickly find
the information they need.

Compilers..................... 130
Compound Document

Architecture .................. 116
Compression .............. 40, 72
Conferencing... ... 64. 66, 149
Debugging .................... 207
Desktopvideo................. 153
Documents............. 111, 121
Electronic publishing ........... 94
Electronic reference
documents.................... 121
Email........... 149, 163, 242
Encoding documents ........ 111
Harddrives ................... 176
Wlustration software. .. ... .. .169
Imaging Systems ... ... veee...94
India........................... 55
Installers ..................... 294
Networks. ....... 149, 163, 236
Notebooks .................... 137
(17 145, 221

Paperless magazines . .. .....
PCMCIA.. 137, 145, 221, 236

Pentiom ...................... 195
Personal digital assistants. . .... 22
Processors .............. 46, 195

RISC...............cens 195
Search engines ............... 128
SGML....................... 111
Spreadsheets................... 29
Taiwan ......................... 48
Virtual device drivers ......... 217
Vitual reality. .................. 38
Windows ....... 122, 137, 145,

...163, 207, 217, 221, 242
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The Pinnacle Tahoe™
Portable 3.5" Optical Drive

Introducing the world's smallest portable 3.5" optical drive
with a rechargeable battery pack option that
provides hours of portable computing.

The Tahoe™ is the perfect

The Pinnacle Tahoe-130 offers the ultimate in .
solution for users on the go, pro-

removability and transportability. viding T Aatentiatomias

' rtable storage for notebook
It provides portable storage for noteboo e

computing and is the perfect choice :
PHTE P desktop computers. Simply connect the

for your deskto ler. :
SR PR Tahoe™ to any parallel port interface

T and you are ready to go.

The Tahoe™ 128 MB optical drive

, The Pinnacle Tahoe-130 has an ultra fast seek-

weighs only 1.8 pounds and can
time and data throughput that rivals

fit in the palm of your hand. . ==

, - . hard disk performance. 4
It’s small size is so flexible = 1
_ - - r —
it can easily fit into any -~ FLEXIBILITY
v - —
briefcase. W ' FAST DATA TRANSFER
Fr— »
Ly

The Tahoe's™ optional batterv pack provides 3.5 hours of typical computer use, which
will extend the run time of vour portable computer by eliminating the use of vour
magnetic or floppy drive.

The portable Tahoe™ . .. only by Pinnacle. The optical storage leader.
To order a Tahoe™ to go call:

800.553.7070

Lake Tahoe, Ne

Trademarks: Tahoe and Tahoe- 130 of Pinnag ks and registered marks to their respeciive owness

B.A. » In’t (714) 727-3300 « Fax (714) 727-1913
Circle 131 on Inquiry Card (RESELLERS: 132).
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T0 DESIGN OUR
NEW MOUSE, WE
STARTED BY
READING PALMS.

®© 1993 Microsoft Corporation. All rights rescrved. Printed in the USA. Mi ftisa f trad k of Mici

In relentless detail, we studied
hands of all dimensions.

We consulted professors of kine-
siology, engineers, ergonomists
and computer users. We used digi-
tal fiber optics to analyze the hu-
man hand.We followed it in motion.

The result is a new Microsoft
Mouse that is, well, anatomically cor-
rect. Uncommonly comfortable.

The palm is perfectly supported.
Left or right handed, the grip is
comfortable. Fingertips fall naturally
into place. A click feels just right.

This mouse even looks good.
Intriguingly asymmetrical. Yet it
somehow reminds you of the gentle
curves of a human form.

Did we mention that it also has
some innovative new software
features? They allow you to custom-
ize the mouse, so it works the
way you like to work.

Try the new Microsoft Mouse.
If you're not comfortable,we’ll
refund your money. Guaranteed.
Details are on the box, which
you can quickly get your hands on

at a computer store near you.

Y s

Making it easier

Corporation




(AT Dennis Allen
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The Promise of High-Tech

| Exploitive promises
] only serve to
confuse the
ill-informed and

artificially inflate

market demand

Our generation always knew that video computing would
happen, and we knew it long before personal computers
even existed. We grew up believing in it like we believed
in many other high-tech possibilities. The potential of
technology seemed endless and so simple that our imag-
inations were easily ignited by “The Jetsons,” 200/ A
Space Odyssey, a myriad of science fiction novels, and
countless B-grade sci-fi movies.

The question has never been if the technology would be
possible, but when it would become available, And there-
in lay the implicit promise that the general media so will-
fully and continually exploited, raising expectations of
technology beyond what could actually be achieved.

So it was with a little tongue in cheek that we chose an
image from “The Jetsons™ for our cover art. No, I'm not
suggesting that George Jetson's view of video computing
is even close to today’s video reality. However, the fine
folks at Hanna-Barbera created a wonderful original ii-
lustration for BYTE that reminds me of how the general
public perceives video computing. It also reminds me of
the nearly three decades of raised expectations and un-
delivered promises that have confused computer illiter-
ates. Is it any wonder that when it comes to video com-
puting so many people are jaded?

Some folks will say that video computing is a solu-
tion looking for a problem. You and I, of course, know
better. We know that while the enabling technology has
finally arrived in the form of integrated, video-ready sys-
tems such as the Silicon Graphics Indy and the Apple
AV Macs, the application of that technology must still be
developed. That means a lot of hard work from folks
like you, who choose to implement desktop video, and
from folks in the computer industry, who should listen to
your needs. I’m confident that work will be fruitful, and
that it will take the next few years to be accomplished.

Meanwhile, it’s time that we hold in check some of the
high-tech promises being exploited by the general press
and industry leaders who stand to gain from that ex-
ploitation. Take, for example, John Sculley’s promises for
Apple’s PDA (Personal Digital Assistant), the Newton.
Over a year ago, Mr. Sculley—back when he was running
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the show at Apple—started his crusade about how the
Newton, which is yet to become available, would do
nearly everything that a secretary could do. Now rhar
sounds like an idea right out of “The Jetsons.” If you
think for one minute that a hand-held computer is going
to be anything nearly as effective as a real live assistant,
then you’re probably not a regular BYTE reader—BYTE
readers know better.

The fact is that, since Mr. Sculley’s first remarks about
the Newton over a year ago, Apple has been doing some
serious backpedaling about what the Newton might do.
That’s not to say that the Newton won’t be a useful de-
vice; it may be, and we’ll be the first to let you know
one way or the other. To say the least, the Newton is
very clever and interesting.

The point is just that I’m sick and tired of all the ex-
ploitive promises about high-tech that only serve to con-
fuse the ill-informed while artificially inflating market
demand. These promises also send other manufacturers
on a wild-goose chase, and users down a primrose path
loaded with more thorns than petals.

Sure, PDA technologies hold a great deal of poten-
tial, and there’s nothing wrong with dreaming a little.
To paraphrase Henry David Thoreau, we should build
castles in the clouds. But we must also construct solid
foundations to support them. For PDAs, though, the foun-
dation, or enabling technologies—namely greater horse-
power and miniaturization—are yet to come.

For the time being, these little hand-held computers
will be cute and perhaps useful. But calling a tiny com-
puter an “assistant” is stretching things a bit too much.
Regrettably, though, these devices have already been
christened, and BYTE will join the rest of the world in us-
ing the term Personal Digital Assistant. We do so un-
der protest, however, because a tiny computer is no more
an assistant than my lawnmower (or is that PMA—Per-
sonal Mower Assistant?) is. Hell’s bells, my dog assists
me better than the Newton ever will, and I don’t call her
a PDA (Personal Dog Assistant). At least my dog un-
derstands voice commands and can fetch things.

Please, let’s spend less time perpetuating technology
myths and more time creating and implementing en-
abling technologies that can do something useful.

DENNIS ALLEN, EDITOR IN CHIEF
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1

NEC pioneered
local bus video
technology to
speed up
graphics-based
applications like
Windows. Today.
as other makers
develop first-
generation local
bus video, we
offer advanced,
second-generation
technology.

feel that way. In a
recent review of the
Image Series, PC
World wrote, "'Say
goodbye to waiting
in Windows.”

Making it fast.
Our ingenious
Image Video™
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bines second-generation local bus
video with a powerful graphics
accelerator, so even the most com-
plex, most demanding graphics
applications run full blast. And with

our True Color support for over

NEC Image 466
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16.8 million colors
and photo-realistic
images, those
applications will
have the impact of
a speeding freight
train. The bottom
line: Your produc-
tivity takes a fast turn skyward.
Our new Image PCs are built for
easy, 238-pin ZIF-socket upgrades to
the next generation of Pentium-based
Intel QverDrive™ processors. We've
also given them an on-board SCSI |l
interface, for quick connections to a
wide range of peripherals.

But wait: it gets even better.

In addition, NEC's OptiBus™ tech-
nology can make those peripherals
perform up to 30% faster than ordi-

nary systems. While our ImageSync™
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flawless, flicker-
free images with
no adjusting when
used with one of
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MultiSync® FG™
monitors.
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of a whole family of great personal
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Express™ servers. So (why wait?), call
1-800-NEC-INFO or NEC FastFacts™
at 1-800-366-0476, request
document 46243.
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Letters

A Better BYTE

The June issue of BYTE is the best one
yet. Dennis Allen’s editorial, an excellent
article on OS/2 2.1 (*IBM Unlecashes a
New OS/2™), and a few objec-
tive criticisms of Windows
(“Windows. Windows Every-
where?”") indicate to me that
BYTE does not intend to yield

version 1.0 of one of the most complex
systems Microsoft has ever designed will
be a good candidate for a mission-critical
server.

Udell recommends Win32s and sug-
gests that Windows 4/DOS 7 is
“lurking offstage.” But he does
not say when this may be avail-
able. The latest rumors seem to
be late 1994. Given Microsoft’s

to the marketing pressures af-
fecting most other publications.
Robert Simpson

Library, PA

0S/2 21 mats ingressine pgrode

Thank you for the new design | (] ietesas ‘

of BYTE. I can’t tell you how
many times | have searched through a
stack of magazines looking for an article
that | remembered reading somewhere.
IU's truly amazing how a simple idea such
as a better table of contents can reap great
benefits.
J. R. Beecham
Lantana. FL

Windows Everywhere

In “Windows. Windows Everywhere?”
(June BYTE), Jon Udell is correct to re-
mind us of “*software developers who were
badly burned by Microsoft’s handling of
08/2.” Indeed, that should have been the
theme of his entire article on the “Win-
dows everywhere” strategy.

BYTE owes its readers more responsi-
ble reporting of computer technology.
Udell raises important questions about the
viability of *Windows everywhere,” but
the analysis of Windows NT and the
“Windows everywhere™ strategy is in-
credibly vacuous. After two years of hype,
we are finally told that Windows NT will
require (00 many resources and have 100
little downward compatibility for desktop
systems.

Furthermore, NT’s sparse graphics sup-
port limits its value as a graphics work-
station, and its inability to support multiple
terminals means it can’t handle multiple
users. The lack of global directory services
gives pause to the question: How useful
is NT as a network operating system? In
view of these facts, the obvious question is:
“Who needs NT?”

Remarkably, the credibility of this
“Windows everywhere” strategy was nev-
er seriously questioned. Microsoft scarce-
ly has a track record on multitasking sys-

tems. Yet we are supposed to believe that |
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practice of missing shipping
dates by more than a year. per-
haps that means 1995. It might
be more accurate to say Chica-
go isn’t even on its way to the
theater.
Richard E. Hodges
Los Angeles. CA

The opinions expressed are mine, but
they are supported by interviews with
dozens of software developers, system
builders, and other industry experts.
Most informed observers ugree that the
Windows APl in its various forms is

force 1o be reckoned with, as is NT as

the top tier of a luyvered operating-sys-
tem strategy. Where there are holes in
that strategv—advanced graphics, direc-
tory services, multiuser capability, and
suitability for small and/or mobile de-
vices—I called attention to them and dis-
cussed alternatives.

My assessment of NT is, in-
deed, strongly influenced by
my own experience with the
product. It has heen, through-
out its long beta-test cvcle, as
solid a system as I've ever
seen. That robustness, cou-
pled with strong device sup-
port, smooth application
portability from 16-bit Win-
dows, and the ability to lever-
age RISC and multiprocessing technolo-
gies, 1 find impressive.

Given the importance of the Windows
2.x software base—something that Win-
0S8/2, WABI (Windows Application Bi-
nary Interface), and other initiatives
clearly acknowledge—Microsoft’s plan
1o carry Windows forward to the next
generation of PCs is certainly a reason-
able one. IBM, Sun. and some other
companies have their own plans, which
vou'll read about here. But 1o have fo-
cused the whole piece on the IBM/
Microsoft rift, as you suggest, would
have heen a peculiar way to do the “re-
sponsible reporting™ you say the article
lacked.—Jon Udell

05/2 in Review

Kudos to BYTE for its tair review of O§/2
2.1 in the June issue (seec “IBM Unleashes
a New 0S/27). Although only two pages
were devoted to OS/2. it was a remark-
able divergence from the media’s tenden-
cy to bash OS/2 in favor of the sacred cow.
Windows NT. I hope that BYTE will not
simply become another Microsoft lackey,
as so many other publications have done.
Tim Tyler

Rockledge. FL

Thanks for printing Barry Nance's “1BM
Unleashes a New OS/2.7 I"ve been critical
of BYTE for its apparent Windows-centric
orientation, but this article and your Con-
tents by Platform index are very reassuring.
John Faughnan

Escanaba. M1

Stop the Whining

1 wish you would cut down on the number
of “what about us™ letters from OS/2 users.
It seems that a great deal of space is being
devoted to diatribes complaining about
how OS/2 is greatly superior to Windows,
yet receives almost no coverage.

This is reminiscent of the old DOS ver-
sus Mac wars. Mac users com-
plained that the superior Mac
OS wasn’t given a fair shot be-
cause of the immense sales and
marketing muscle of IBM. Now
0S/2 users are making the same
complaints about Microsoft.
Let’s have more letters about
real user issucs.

Aaron F. McPherson
Allston. MA

Our July review of Lotus Notes release 3
(**One Thumb Up, One Thumb Down™)
contained incorrect pricing information.
The Starter Pack ($995) and User license
($495) prices are correct, but the prices
for other user levels are erroneous. Contact
Lotus for quantity prices. &

We want to hear from you. Address correspon-
dence to Letters Editor, BYTE, One Phoenix
Mill Lane, Peterborough, NH 03458: send BIX
mail /o “editors, " or send Internet Mail to ler-
ters@bytepb.byte.com. Letters may be edited.



THINGS THAT SCREAM.

From 0 to 66 MHz

in no time flat.
Introducing Austin Computer’s
new 486 color and B&W
notebook family. Featuring 32-bit
local bus video, serious Windows
users will appreciate the speed

— screaming along at 66 MHz.

And PCMCIA type 11 & I1I slots.

A baby in the middle of the night.

The largest hard drive
available anywhere.

This lightning-fast machine is
sure to keep you busy, so you’ll
want plenty of storage capacity.
That’s why we’ve equipped our
notebooks with your choice of
hard drive options from 130 MB
to 340 MB — the largest on

the market.

B ¢ CIT. 0 R Y

Qur new 486 color notebook.

Choose your own
processor.

There's a color or B&W notebook
model that’s right for you. Many
configurations — Intel® $X-25,
DX-33 and DX2-66 CPUs. All
with lots of features and plenty
of power. Windows 3.1 and

DOS 6.0 come preinstalled on

all our notebooks.

S A L E

Color models start

at $2,999.

A hot price for active TFT colar.
And our B&W models start at
$1,799. That's hundreds less than
our competitors, which is sure to
leave them crying. Call and ask
for your Austin Computer 486
notebook. Miss out on this and

you'll want to scream.

P € E §

Austin Notebooks $1,799 $2,999 $2,999 $4,499
* Intel 486 CPUs 25-66 MHz - 4865X-25 Mono * 486DX2-66 Mono * 4865X-25 Color * 4860X2-66 Color
* 85 x11"x .75 * 4 MB RAM standard * 8 MB RAM standard * 4 MBRAM standard * 8 MB RAM standard
* 6.38 Ibs (including battery) 130 MB Hard Drive * 340 MB Hard Drive * 130 MB Hard Drive * 340 MB Hard Drive

800-331-1701

Cancda - 800-338-1565. Overseas 512-339-3500. Fox 512454-1357.

AUSTIN
AN TPC COMPANY ]

10300 Metric Boulevard » Austin, Texas 78758

© 1993 Austin Computer Systermn. All rights reserved. Other product names or trademarks shown herein are for illustrative purposes only ind may be the property of other companies. Prices and specifications are subject to change without notice.
Auistin Camputer Svstems cannat be responsile for errors in typmyraphy or photography. Intel and the Inte! Inside trademark kago are trademarks of Intet Corp. Microsoft is a registered wraderark and Windows and the Windows logo are trademarks of Microsef Corp.
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- IntelS video
brings the same eas

Introducing Indeo™ —_____ video capture board that takes advantage of Indeo

technology. Which means adding the impact of
motion video to your business presentations is
faster and simpler than you ever imagined.
Recording with the Smart
Video Recorder is as simple as
pushing a button. And it’s fast. It
Intel's new Indeo™ only takes one minute to capture
technology is the first and compress a one-minute video
video compression technology that lets you capture  clip. (Other products take up to 15 minutes.) One-
and compress video in one single step. (Now thats  step recording also cuts the Smart Video Recorder’s
easy.) And the Smart Video Recorder is the first  disk space requirements—other systems can require

©1993 Intel Corporation. The Indeo logo is a trademark of lnel Corporation. *Third party trademarks are the property of their respective holders.

technology and the Smart
Video Recorder from Intel.
When it comes to putting
video technology on your PC, ‘l—; :
Intel knows exactly which :
buttons to push.

INTEL V1010 TECHNOLOGY |
i

Tmel Smart Video Recorder

Tor o oy 3 it b st o A



technology

concept to your PC,

up to five times the disk space.

A key component of Indeo tech-
nology, scalable performance adjusts
playback quality based on your

FORWINDOKS system’s processing power. And you
yideo for Windows* o't need special hardware for

lets you capture,

ndor

Microsol

edit and incorporate v 1
video into Windows playbaCk. Sca]able perfOTrT}anCC glves
applications. you the best playback pOSSlble from

the computer you have now, and whatever computer
you may use in the future.

You can get started right away, too, because
Microsoft Video for Windows* and Asymetrix

Compel* and MediaBlitz* software programs are
included in the Intel Smart Video Recorder box.
To learn more about Indeo technology and
the Smart Video Recorder, call 1-800-538-3373,
ext. 1150. Or to receive information immediately,
call Intel’s automated FaxBACK® service at
1-800-525-3019 and ask for document 9871.
Because with Intel, PC video is all fast forward.

intal.

Circle 99 on Inquiry Card.



PERSONAL DIGITAL ASSISTANTS

Behind the Wheel of

the First Zoomer and

Newton PDAs

The first Newton and Zoomer machines still have rough edges

but show tremendous promise
DAVE ANDREWS

After months of anticipation, the first pen-based
PDAs (Personal Digital Assistants) are finally nearing
commercial release. In recent months, that statement
has carried about as much weight as “the check is in the
mail.” However, Zoomer and Newton PDAs are now
scheduled for release in October or earlier. In evaluating
prerelease versions of both systems, I found that they re-
semble each other in size and weight. But the underlying
software, processor, and handwriting-recognition en-
gines are quite different.

Zooming In On the Zoomer
The Zoomer label indicates software compatibility: Ap-
plications will run on both Casio and Tandy systems,
as well as other Zoomer PDAs that will be announced lat-
er this year. AST Research’s recent purchase of portions
of Tandy manufacturing facilities and its Grid division
will not affect the Zoomer rollout, according to Tony
Magoulas, spokesman for Tandy. The Zoomer will re-
main a Tandy/Casio joint venture, he said. Tandy says it
will sell its Z-550 for $699. Casio will sell its XL7000 in
different retail channels than Tandy, but the two sys-
tems are essentially the same.

The Z-550 runs for a claimed 100 hours on three AA
22
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alkaline batteries. You work

with the Zoomer by flipping its
cover up and over the back of
the unit, which exposes the
unit’s 320- by 256-pixel, 3.2-
by 4-inch monochrome LCD.
The entire system measures |
by 4.2 by 6.8 inches. Total sys-
tem RAM is | MB, 640 KB of
which is used by the operating
system. Santa Clara—based
SunDisk will offer a range of
flash-memory PCMCIA cards
(2 to 20 MB).

The Zoomer’s GEOS is the
latest in a family of graphical
operating systems from Geo-
Works. GEOS is both multi-
threaded and multitasking, yet
its kernel requires just 60 KB.
Library routines that are loaded
as needed by applications to-
tal 180 KB.

The Zoomer will come with

over 20 built-in applica-
tions. At the bottom of
its screen, you will find
i several fixed icons, in-
| cluding the Launcher,
Address Book, Date
| Book. Note Book. Pock-
et Quicken from Intuit,
o a world clock, calcula-
= tor, menu, keyboard, and
help. By tapping any
icon with the plastic sty-
lus pen, you execute the
program. Tapping the
Launcher icon (i.e., a
rocket icon) gives you a
menu of additional ap-
plications to choose, including
a dictionary, a language trans-
lator, America Online, U.S. and
world information, games, and
others.

In its task switching and re-
sponse to commands, the
Zoomer’s performance is fast.
However, several BYTE edi-
tors who tried a beta system
deemed the handwriting-recog-
nition performance poky, re-
quiring you to wait several sec-
onds as the Zoomer attempts
to convert your handwriting
into text.

When you want to write
notes and memos that will be
recognized and converted into
text, the PalmPrint handwrit-
ing-recognition engine (also
developed by Palm Comput-
ing) works best when you print
in block letters. You can write




in both uppercase and lower-
case. The Notepad's recogniz-
er doesn’t like it when you mix
cursive and printed characters:
recognition accuracy declines
when you do so. 1 found that,
after a few minutes of practice,
I could tailor my handwriting
so that recognition accuracy
went up from 50 percent to
about 80 percent. Your mileage
may vary.

The First Newton

Although Apple had not offi-
cially released details on the
Newton and its Newton Intel-
ligence operating system at
press time, Sharp Electronics,
which is manufacturing New-
tons in partnership with Apple,
let BYTE test its first Newton
PDA. called the Expert Pad.
which was running a beta ver-
sion of Newton Intelligence.
(The October BYTE will have
in-depth coverage of Apple’s
Newton.)

Physically, the Expert Pad
resembles the Zoomer—it has
areflective monochrome LCD
and a flip-top cover—but it’s
quite different under the hood.
Sharp officials said that the Ex-

pert Pad has a battery life of

about 24 hours, which is much
less than the Zoomer's claimed
100-hour battery life. Also, the
Newton takes a different ap-
proach to recognizing your
handwriting.

One of the benefits of New-
ton Intelligence is that every
entry you make during the day
is stored in Newton's object
database. Thus, if you made an
entry several days ago refer-
ring to "Bob.” you can use the
Find feature to search through
all the applications for every
occurrence of the word Bob.
The system presents you with
an indexed list of every hit that
oceurs.

A key part of the Newton
will be its ability to take ac-
tions that you normally do
manually and do them for you.
The Intelligent Assistant ac-
complishes this. For example.
if you write a reminder like
“fax this document to Bob™ and
tap the proper icon. the Intel-
ligent Assistant pops up a dia-
log box asking if you mean the
Bob at 555-5555. If you indi-

ZOOMER PROGRAMS MIX TEXT AND INK SEAMLESSLY

Palm Computing designed its applications to let you create documents that mix and match text and ink data
types. The benefit: You don't always have to rely on the text recognizer to correctly interpret your handwriting.

When you add a new title page in the Note Book, the
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In many cases, the
accuracy of the
Zoomer's
handwriting
recognition engine
will not matter:
entries like this
reminder and
associated map
won't be converted
to text.

Mln&

cate yes. it places the document
in the in/out communications
box.

Like the Zoomer. Sharp’s
Newton will come bundled
with several applications. The
first one you see when you turn
on the Expert Pad is the New-
ton NotePad, within which you
can enter text for recognition
or ink drawings and handwrit-
ten notes. Other applications
include a To-Do list and a
Scheduler that are tightly inte-
grated, a telephone directory,
a filer for categorizing entries
made in the NotePad. and an
Extras icon.

By tapping the Extras icon,
vou can access a universal in/
out mailbox that supports de-
ferred E-mail and fax trans-
mission (the Expert Pad has a
LocalTalk-compatible serial
port) and other goodies (e.g.. a
calculator, metric conversion
tables, time-zone information,

G 101 Pare &t =
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a virtual keyboard. and possi-
bly games).

The Expert Pad recognizes
words by comparing what you
write to words in a dictionary.
Handwriting-recognition per-
formance is snappy. However,
the downside to the Newton’s
handwriting recognizer is that
if you write a word that it can-
not match to the dictionary. its
best guess at what you were
writing may prove 10 be wildly
inaccurate. You have to train
it on the spot by correcting the

10 Mol e

Edo= ot the SuA

Mercury
Vequs

Eath

Mars

‘aDoo

Ast=rods

Palm Computing’s Note Book
lets you mix type and electronic-
ink entries on the same page.
The wser tapped the Ink Input
icon (the squiggly A at top left)
to enter a handwritten note or
drawing. You can also enter text
by tapping on an on-screen
keyboard. You can backsp

your ink handwriting a stroke at
a time.

software using the on-screen
keyboard. Luckily. the New-
ton’s system software tracks
these corrections transparent-
ly. without requiring any input
on your part. Sharp officials
claim that the Expert Pad's
handwriting recognition accu-
racy improves with continued
use.

Sharp says the final version
of the Newton will let you set
up a guest preferences profile.
Thus. if somecone else uses
your Newton, it won't confuse

HANDWRITING RECOGNITION AT A GLANCE

Newton

» Defaults to dictionary-based
word comparison: its best guess
can be wildly inaccurate

¢ It learns how you write
¢ Has handwriting training module

¢ Guest preference recommended
for secondary user

SEPTEMBER 1993

Zoomer

* Recognizes on a character-by-
character basis: words can be
partially correct

* You learn how it recognizes
¢ No training module

¢ Anyone can pick it up and use it

BYTE 23
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The new HP DeskJet 1200C.

1,699

Welcome to the dawning of a new era
in office printing. Hewlett-Packard
presents the HP DeskJet 1200C. The
worlds first affordable, networkable,
plain-paper, 300-dpi black and color
printer.

The HP DeskJet 1200C printer has
everything your users could want. HPs
next generation of inkjet technology,
for sharp 600x 300-dpi black and stun-
ning 300-dpi color on plain paper.
LaserJet PCL 5 compatibility, so it runs
any existing LaserJet printer file or
font. And network upgradability, giv-
ing everyone equal access to high-
quality color.

Besides offering compatibility and
great print quality, the DeskJet 1200C
is fast. Six pages per minute for black
& white. And only one to two minutes
per page for color graphics. It comes
with 45 scalable fonts, same as the new
HP LaserJet4, and lets you easily add
PostScript.”

The future of ofﬁ(’gaglrinting is here.
To see for yourself, call 1-800-552-8500,
Ext. 7398 for the name of the HP dealer
nearest you.t

Desk.Jet Printers
Make it happen.

/A Fackaro




that person’s handwriting style
with yours.

The Connectivity Issue

In their initial releases, neither
the Zoomer nor the Newton
will include a built-in modem.
Instead, the companies are
working with third-party ven-
dors to develop external data/
fax serial modems. America
Online (Vienna, VA) will of-
fer Zoomer users access to E-
mail, a gateway to Internet,
ASCII text fax and U.S. Mail
gateways, access to wire ser-
vices, and other services like
stock quotes and travel brokers.
Motorola (Boynton Beach, FL.)

says it will make its Embarc
wireless data service compat-
ible with the Zoomer PDA, so
that Zoomer users can receive
wireless E-mail and access
electronic news summaries.
No third-party vendor has
announced a general commu-
nications program for the
Zoomer. Connecting it to desk-
top PCs will be done through
the serial port or the infrared
transceiver. Joe Ratner, prod-
uct manager for personal in-
formation processors at Tandy,
said the company is evaluating
PCMCIA modems for com-
patibility with the Zoomer.
Newton PDAs will support

CASIO XL7000
* Custom, Intel-compatible chip
* PCMCIA Type Il slot

© 9600-bps infrared transceiver

* 16 ounces

L S— S— —

infrared data exchange. Mac
and Windows versions of the
Newton Connection Kit will let
you transfer, synchronize, back
up, and update information via
the Newton’s serial port with
a desktop computer.

Remember the Original PC

Based on my initial trials of
both PDA machines, it appears
that the Newton offers faster

INTEROPERABILITY

A Unified Ink Standard

Digitul ink, the most useful data type for
mobile applications, is ironically one of the least
portable data types for sharing information be-
tween machines, operating systems, and appli-
cations. Effectively sharing ink requires more
than a common bit map; unfortunately, a share-
able ink data format that captures stroke order
and other key attributes of ink hasn’t emerged.

Six heavyweights in the mobile- and pen-
computing arena—Slate, Apple, General Mag-
ic, Go Corp., Lotus, and Microsoft—are cur-
rently developing what they hope will be a
long-term solution to the problem of shareable
ink. Jot 1.0, the result of collaboration between
these six players and a few others, is a specifi-
cation for a standard, comprehensive ink for-
mat that each company has pledged to support.

Jot is a platform-independent format definition
for captured ink. It includes properties like tim-
ing, pressure, stylus angle, and bounding coor-
dinates, plus more esoteric attributes like color
and type of nib. Software using Jot can choose
only the properties it requires and ignore non-
essential information. Jot is designed to be com-
plete and extensible as other required qualities of
ink are uncovered.

Captured ink stored in Jot format maintains all
the attributes of “fresh” ink. As a result, it can be
scaled, fed to recognizers that require informa-
tion about how the ink was created, and pro-
cessed by systems that don’t include a stylus.
Jot-format ink can be stored in shared data-
bases, processed off-line, or incorporated into
keyboard-oriented applications. Because stor-
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ing the information required by Jot can consume
a lot of space, Jot includes an optional provi-
sion for compression and stroke information re-
duction. Slate’s Dan Bricklin said Jot would
likely be an interchange format only, and most
ink-based applications would continue to use
smaller custom data formats internally.

Slate plans to incorporate Jot into PenApps;
General Magic will include Jot in Telescript;
Microsoft offered a long-term goal of render-
ing ink on every Windows desktop, and it will
provide an OLE object with Windows for Pen
Computing that will support Jot; and Go an-
nounced the integration of Jot into the next re-
lease of PenPoint, scheduled for late this year.

Lotus and Apple will also support Jot-format
Ink, but Apple’s Rick Spitz noted that Jot will
not be built into the initial release of the Newton.
Brian Dougherty, chairman and CEO of Geo-
Works, said that his company is currently eval-
uating the Jot 1.0 specification and will likely
support it in the next release of GEOS. “The
only reason we wouldn’t support it would be if
we saw some performance problem with it,”
Dougherty said.

Jot offers a great deal of promise, not hin-
dered by its solid support among ink-software
vendors. But its timing may be the real key. Mi-
crosoft’s Pradeep Singh praised the definition
of the format *“‘at the outset of the data type.”
Jot has its best chance for universal acceptance
now, before the mobile/pen industry is well off
the ground.

—Steve Apiki

SHARP EXPERT PAD

¢ ARM 610 20-MHz chip
* PCMCIA Type |l slot
* 9600-bps infrared transceiver

¢ About 16 ounces

handwriting recognition than
the Zoomer. | wasn’t able to
verify either company’s bat-
tery-life claims. My emotions
in testing both PDAs ran from
awe to exasperation, especially
when they did not correctly

recognize my handwriting.
These are the first devices
in a totally new category of
computing. As with the first
Mac and IBM PC, the first
PDAs will not likely be as ca-
pable as their successors. But
I think many people will find
them useful. The situation can
only get better, as handwriting
recognition improves and ap-
plications, peripherals, and con-
tent are released to the market.
—Dave Andrews

PSION SPEAKS OUT ON PDAS

Because of their heavy reliance on
pen-based input, the first prospective
buyers of the Newton and Zoomer
PDAs (Personal Digital Assistants)
will look closely at these systems’
ability to recognize individual hand-
writing. But Psion (Concord, MA), de-
veloper of the popular Psion Series lll
keyboard-based pocket computers,
says the future of PDAs isn’t the pen.
Instead, it’s voice.

Psion plans to announce later this
month a new version of the Series Hll
that for the first time will include a
DSP (digital signal processor) that
will let you record digital voice mes-
sages and attach them to application
reminders and alarms. Although the
new Psion will not support more ad-
vanced technologies like voice recog-
nition (i.e., the ability to parse and
act on a recorded voice message),
Barry Balcourt, vice president of
Psion, predicts that these capabilities
will be available within two years
from Psion. “The first step is voice
recording,” Balcourt said, noting that
the new Psions will compress voice
messages to just 8 KBps. “Then, we
are going toward voice recognition.
Two years from now, we’ll be there.”

—D.A.
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WATGO

» Extensive C and C

» The Widest Range pof 3.
Intel x86 Platform:

» The Industry’s Leading
Code Optimizer

» Multi-platferm,
Cross-development Toolset

Professional C and C++ Development Tools
C/C++" delivers the key technologies far professional developers:
comprehensive C++ support including templates and exception handling;
advanced superscalar optimization; and 32-bit multi-platform suppaort.
C/C++" includes both C and C++ compilers, so you can incrementally
adopt the benefits of C++.

Unleash 32-hit Power!

C/C++* delivers 32-bit performance. The 32-bit flat memory model
simplifies memory management and lets applications address beyond the
640K limit. Powerful 32-bit instruction processing delivers a significant
speed advantage: typically a minimum 2x processing speedup.

A C++ compiler designed to deliver on the
promise of object-oriented programming

The C++ compiler provides comprehensive support for the AT&T version
3.0 language including templates, plus exception handling. These features
are key to realizing the benefits of object-oriented programming: code
reusability, increased reliability and reduced maintenance.

Hot New Superscalar Code Optimizer
The hot, new C/C++* 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-performance executable which runs
on 386, 486 and Pentium processors.

Industry Standard. Industry’s Choice
WATCOM's working relationships with industry leaders such as
Autodesk, GO, IBM, Intel, Lotus, Microsoft and Novell ensure that we
continue to understand and meet the needs of the software industry and
professional developers.

Multi-Platform,

Cross Development Support

C/C++* supports a wide range of 32-bit Intel x86 host and target platforms
allowing professional developers to leverage the multi-platform, cross-
development capabilities of today s operating environments including
0S/2 2.x and Windows NT.

P> 32-bit DOS host and target suppart; 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 the development of 0S/2 2.x
applications and DLLs. 32-bit Windows 3.x applieations can exploit
WIN-0S/2 using WATCOM's Windows Supervisor technology.

D> Windows NT host and target support; includes a Windows
NT-hosted debugger for 16-bit Windows 3.x, Win32s and Windows NT
debugging; also includes Win32s target support.

P 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 DLLs.

Also Available: WATCOM C* for DOS

C* far DOS is a professional, low cost 32-bit C compiler and tools
package enabling development, debugging, performance profiling
and royalty-free distribution of 32-bit applications for extended DOS.
Suggested retail price: $199*,

1-800-265-4555

WATCOM C/G++” has a suggested retail price of $599*.

For addittonal information or to order direct call 1-800-265-4555. Call our
FAX Back system at 1-519-747-2693 from your fax machine for immediate

product information.
WATCOM C/CH*

Profescional Micki-Platform 32 Opoenureg
CadCes deqvm% et

The Leader in 32-bit Development Tools

415 Phillip Street, Waterloo. Ontario, Canada, N2L 3X2  Telephone: (519) 886-3700, Fax; (519) 747-4971

*Price in US dollars. Ooes not inciude freight and taxes where applicable. Auzhorizea dealers. may sell for less
ks of WATCOM International Corp. 00$/4G and DGS/16M
are trademarks of Ratlonal Systerns Inc. Other trademarks are the properties of their respective owness

WATCOM C and the Ligh

Oevice are

Copyright 1993 WATCOM | nternational Corp
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Works with any 1SO 9660 CD-ROM drive (XA support not needed)

Royalty Free i

———

Kodak»fhota_CD Forma_

o ——

— e ——

PC & Mac Compatible
~ Ideal for besidop Pu_

Each collection features 100 razot-sharp Kodak
Photo CD format photographs on a single disk. The
stand alone Corel utilities included 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 rovalty tree for all
applications and ready for color separation. There
are no additional fees. That makes them ideal for :

o . NS Comprehensive
use in any visual communication such as ads, Utilities Included:*
brochures, presentations and multimedia. And you ;
can use Corel DRAW to retouch or add speciai * Corel SCREEN SAVER

effects to any Corel Protessional Photo. e Corel CD-AUDIO

Already more than 50 titles: o Corel MOSAIC VISUAL

The Arctic Faces Mountains FILE MANAGER

Africa FighterJets  Patterns » Corel PHOTO CD LAB

Airshows Firefighting People PLUS OPTIONAI BACKGROUND MUSIC

Arizona Deserts Fishin Porsches

Auto Racing Flowegs Reefs ° WALLPAPER FLIPPER

Birds Food Roads e PRINTED PHOTO

Bridges Glamor Rowing REFERENCE GUIDE

Eﬁstles . Golfl ’ Sailboafts i L.

ina & Tibet Health Spirit of Buddha

Churches Insects Sgnrises & Sunsets B

Cityscapes Ireland Swimming Multimedia PC 2rote s

Coasts Jewelry Trees "

Computer Graphics Lakes & Rivers Waterfalls Suggested List Price

Couples Lamborghinis Western Canada

Education Law Wild Animals 9 5

Environment Lighthouses  windsurfing ¢

Executives Lingerie WWII Planes v e
Sl and many more.. 100 SUPERB IMAGES

The world’s leading photo CD collections from the makers of INsdsfige Ao

CorelDRAW, the world’s best selling graphics software!

CALLNOW! Ext.100

1-800-772-6735

"$ ATTENTION PROFESSKIONAL PHOTOGRAPHERS! $—|
L

If you are a professional pholographer interested in having Core' publst
your photographs, please call the number below for more information

CALL: (613) 728-8200 ext. 5080

KUR-0022

*Nol all utilities are available 1or Macintosh
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DATA ANALYSIS

Spreadsheet o
The Best of Both

Watch the demonstra-

tions, and multidimensional
data-analysis products like Lo-
tus Improv and CA-Compete
seem to have lifted their pro-
motional style from the old
Ginsu knife commercials—
take your spreadsheet data and
“slice, dice, rotate, twist, turn,
and pivot it.” At the very least,
this software has the best verbs.

Although the ads for these

data-analysis software to a Ru-
bik’s Cube. Think of a single
side of the cube and its nine
squares arranged in three rows
and three columns. This is the
typical spreadsheet. And while
that spreadsheet may have
3-D capability, true data-analy-
sis software lets you take any
row or column of that cube
face and rotate it in either di-
rection, for a possible total (dif-
fering by product) of 12
or more alternate views.
Answers to questions
about why sales were
down in the third quarter,
after all, will not be found
in a row-and-column dis-
play of sales by region.
4 You may also need to
view additional dimen-
sions (e.g., quarterly sales

Corporate Vision boasts a high degree of linking
among table, text, and chart data.

data-analysis programs may
smack of superficiality, the
challenge of this type of soft-
ware in business today is a
daunting one: to help strategists
glean the most meaning from
the immense storehouses of
data their organizations have
collected. In doing so, these
products have created a product
category all their own—one
that, under their spreadsheet
and graphing front ends, more
closely resembles databases
than the traditional spread-
sheets from which this catego-
ry has evolved.

Rubik’s Cube Viewing

Michael Komspan of Comput-
er Associates compares the
concept of multidimensional

by product type, sales by
sales representative, year-
by-year third-quarter sales
per region, forecasted versus
actual sales, and even product
allocation by region). With a
data-analysis product, you can
point and click your way to
viewing—in tabular or graphi-
cal form—the necessary data
and forecast the effects of your
decisions.

The missing link in all this is
the grunt work required to es-
tablish direct and timely feeds
from your dBase, Oracle, DB2,
Sybase, or other databases to
the data model you have cre-
ated. Each program differs in
the file formats it will import
and export. Beyond that, it’s
up to someone to categorize the
data that will be coming in and,
in doing so, determine and con-
figure the relationships among

data fields. The latter
process gives you the |
chance to think about

r Database’

how a data model can ==

best be structured to be CA-Compete, like Lotus Improv, offers Enzlish

of the most use.

The English-language item
names that are used in pro-
grams like Improv are benefi-
cial in that they are not tied to

language-like formulas.

cell references like A7. Instead,
they’re tied to understandable
concepts (e.g., Total Cost) that
make for easier reference and

SPREADSHEET WARS TO HEAT UP IN FALL

With Lotus 1-2-3 for Windows release 4’s improved database access, Sce-

nario Manager, new @ functions, and other features, Lotus Development
finally delivered a worthy competitor to Borland and Microsoft Windows

spreadsheets. This fall, Lotus’s chief competitors are expected to strike

back with new feature-laden versions of their Windows spreadsheets.
Are all these new features necessary? “That’s a tough question,” said
Nicholas Delonas, a consultant and coeditor of the Spreadsheet Consul-

tant (Aliston, MA) newsletter. “1 have yet to find an accounting depart-

ment that enthusiastically moved from DOS to Windows. Most people, all

they want to do is add up numbers.” However, Delonas said that on anoth-
er level, the trend in MIS appears to be a standardization on Windows and
a move toward suites of products that work well together and share a com-

mon macro language. Microsoft says Visual Basic, Applications edition
will let its Windows and Mac applications control each other. Meanwhile,
Lotus plans to include its LotusScript macro facility in upcoming releases

| of its Mac, Windows, DOS, and Unix applications.

-—D. A

QUATTRO PRO 5.0 FOR WINDOWS (DU THIS FALL)
« Data Modeling Desktop adds Lotus Improvlike data viewing

o Consolidator lets you merge and combine data across multiple sheets
o Scenario Manager with versioning control lets you store scenarios for

repeated comparisons

» More than 360 additional mathematical and other @functions
« Data queries to SQL databases like Sybase and Oracle
« Shared spreadsheet notebooks over LAN and E-mail connections

EXCEL 5.0 FOR WINDOWS (DUE BY END OF 1983)
o Lotus Improv-like pivoting views of data

¢ 3-D worksheets

o Built-in version of Access database query interface for ODBC (Open
Database Connectivity) applications

o Support for OLE 2.0
* Enhanced Scenario Manager

« Tighter integration with Word for Windows and Project through Visual

Basic, Applications edition
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The notebook industry’s first jmm,'
Sull-travel keyboard with.the
look and feel of a dzskiop system.

-~

Built-in Windows plus
50MHz 486DX2 processor
(with coprocessor) for
blazing performance.

TravelMate. WinDX2 and “Extending Your Reach With [nnovation” are traderark-. of Texas instruments. Ballpour and Quivkywrt e trademarks of Microsoft Corp

Ethernet is a registered trademark of Xerox Corp. The Intel Inside logo is a t-ademark of Intel Torp. The Readv-tex RunJogo 15 a trademark of Microsoft Corp,

1993 TI
*Based on industrv standard application performance speed tests.

MICROSOFT
WINDOWS
READY TORUN




New brilliant Active

Matrix display -
040 x 480 VGA with
high-speed video
system for lightuing
Sast graphics.

Ifyou've been waiting for an active matrix color
notebook with true desktop power, your wait
is over. Thanks to the new TravelMate 4000E
WinDX2/50 Active Matrix Color notebook

New TI TravelMate 4000E WinDX2"/50
Active Matrix Color

industry's first 4mm, full-travel keyboard, the
TravelMate 4000 gives you the feel of a desktop.

If you work on the go, you'll also go for the
rugged 200MB hard disk drive, the high-speed

from Texas  videobusand 1MB of video RAM, as well as the
ACTIVE COLOR. Instruments.  full range of connectivity sy nxo
486DX2 50MI‘IZ POWER With 256 options — snap-on modules — processor with
. S coprocessor
WINDOWS IN 15 SE CONDS brilliant, simul-  for Ethernet® LANs, SCSI- prl(jmdesdeskmp
HEY Wi Y : taneous colors  compatible devices and an %O,Z';%Zg‘;
Y, WHAT ARE YOU and a 50MHz  internal 14,400 bps V.32 bis
WAITING FOR? 486DX2proces:  modem with 9,600 bps

sor, this power-

house doesn't just whisper color, it screams it.
And yet the TravelMate 4000E

weighs a mere 6.2 pounds, includ-

ing battery. This convenient size

and weight gives you more
4mm

performance* than the New, desktop- I
leading 486 notebooks. like keyboard
. - with separate
Thanks to the built-in Junction keys

Windows 3.1 and useful T1
utilities, you can power up to Windows in just
15 seconds. Ard the TravelMate 4000E
is Windows NT-compatible. With 4MB
of main memory, expandable to 20MB,
you're ready for today's and tomorrow’s
software. e
Using the mouse on the TravelMate 4000E
is a snap. The Microsoft BallPoint™ mouse with
QuickPort™ connection snaps on and off and
needs no cable, giving you more flexibility and
better ergonornics than a built-in mouse. With the

EXTE

WITH

NDING

Y
INNO

send/receive fax capability.

Of the leading active matrix color notebook manufacturers
TI offers the desktop performance of a 50MHz DX2 processor.

Active Color Weight 486
Notebook (1bs.)  Processor Speed Coprocessor
TravelMate 4000E 6.2 DX2 50MHz  Yes
Toshiba T4600C 6.9 SL 3MHz  Yes
Compaq LTE Lite 4/33c 65 SL 33MHz  Yes
[BM ThinkPad 720C 7.6 SLC2  50MHz o

Texas Instruments offers over 10 models of

486 notebooks for you to choose from.
TI TravelMate 486DX2 Notebooks

50MH; _Enhanced
50MHz Monochrome Passive Color
Active Color

For more information about the world's widest
range of 486 notebooks, as well as the location
of the dealer nearest you, don’t wait another

nanosecond. Call I-800-527-3500.

U 1

A

A C

O R RE
\% TI1ON"

J@ TEXAS
INSTRUMENTS

Circle 150 on Inquiry Card.



modification. In other words,
you can refer to Total Cost
from anywhere in the model or
often from other models. The
English-language naming con-
vention for spreadsheet items
also helps to make sense of a
model’s structure when you
first view it.

Formulas, global and cell-
specific, also become easier to
write, use, and modify. For the
above Total Cost in a sample
CA-Compete model, the gov-
erning formula is “=Cost of

bunch, Corporate Vision from
IntelligenceWare, goes a step
further by making each data
point itself an icon on which
you can click for more detail.
For example, you might want
to get a monthly breakdown of
a charted year’s profits figure
on a bar or pie chart. It applies
the same concept to hypertext
links you can make to textual
data in a bulleted list. Click on
the phrase “printer sales” in a
bulleted chart, and the program
can pop up a bar chart of sales
. by region.

Deceptive Learning Curve

Because multidimension-
al data-analysis software
looks like a spreadsheet—
in fact, CA-Compete in-
cludes most of CA-Su-
perCalc’s code to give
| that program a dual na-
4 ture—it can initially look

The latest version of Lotus Improv for Windows
includes five drivers for retrieving database data.

Goods Sold+Selling, General,
& Admin.” This adds the two
preceding cells in the column.
In Improv, one formula might
be “CurrentAssets.Total =
groupsum(CurrentAssets),”
which is also easily understood
by anyone viewing the model.

In many cases, you may
need to customize views of
data to present just the right
type of information for an in-
dividual to make an informed
decision. Higher-level staff, for
example, might need only to-
tals of various item groups;
with Improv, you can collapse
levels to summarize the report.
Other personnel may need or
should see only certain data.

The extensive graphing func-
tions that are part and parcel of
this hybrid software class also
help in analysis and overall pre-
sentation. Graphing is typical-
ly easy and on-the-fly, and a
few packages like CA-Com-
pete let you embed the graph
directly into the model. From
there, it transforms as needed
when you change from one
view to another.

The newest product of the
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SEPTEMBER 1993

easy to maneuver data
views and arrive at what
you need to make a solid
decision. In fact, these prod-
ucts can pose a formidable and
deceptive learning curve. It’s
not for lack of effort on the part
of vendors, though. The prob-
lem is a result of the very con-
cept of multidimensional analy-
sis and the fact that spreadsheet
users, before trying one of
these products, have typically
not had to think this way.
Strategic decisions, howev-
er, can still be made far more
quickly using products like Im-
prov or Corporate Vision than
they have been in the past. To
solve the problem of why ex-
penses are up, for instance, a
manager may have previously
had the MIS department write a
4GL (fourth-generation lan-
guage), SQL, or other type of
query to produce a report that
subsequently requires a re-
phrasing of the question or fur-
ther information to get anything
useful in solving the problem.
This spiraling toward answers
could take weeks. With data-
analysis software properly set
up and maintained, it takes only
seconds.
—Ed Perratore

A SAMPLING OF DATA-ANALYSIS SOLUTIONS

Because multidimensional data-analysis software inherently defies
classification—a challenge for its marketers, to say the least—prod-
ucts that fall loosely into the category vary widely in their capabilities,
pricing, and target markets.

CA-Compete 5.0 (Computer Associates, Islandia, NY), $495: Expected

to ship in the third quarter, this complete revamp of the Windows- ’
based product that CA bought from ManageWare matches Lotus Im-
prov on several fronts. Improvements include speed enhancements, an |
unlimited number of named views stored with each model, and the in-
tegration of CA-Ble, CA-Realizer's extended BASIC macro language,
which lets users make C or DLL calls.

Corporate Vision LO (intelligenceWare, Los Angeles, CA), $690: Ex- |
pected to be announced in late August, this product accesses data

from Paradox, dBase, Oracle, Sybase, DB2, and SQL Server to combine
spreadsheets with ElSes (executive information systems) for a Win- [
dows-based system with linking among table, text, and chart data.

Diver for Windows, Diver for Macintosh 2.0 (Dimensional Insight,
Burlington, MA), $750 per station: GUIs to the company’s client/server
CrossTarget product, both versions of Diver permit dive-downs (with
multiple data models) into cross-tabular data sets as large as 32,000
rows by 32,000 columns. CrossTarget compresses, indexes, and
stores data from dissimilar sources (via comma-delimited format) into
a proprietary structure that serves for easy access and reporting of
otherwise raw data.

ESSBase 2.2 (Arbor Software, Santa Clara, CA), $27,000 for a server
plus a five-user license: This client/server package extends the capa-
bilities of Lotus 1-2-3 and Excel to allow analysis of a claimed unlimit-
ed number of dimensions. Designed initially for Windows clients con-
nected to 0S/2 servers over major network operating systems, it
includes an AP! for third-party customers using Visual Basic, C, and
C++ to build custom applications (e.g., an EIS).

Improv for Windows 2.1 (Lotus Development, Cambridge, MA), $495: 4
The latest version of this popular product includes network installa-

tion, .WK4 file support, integration with Lotus Notes, and a scaled-
down version of Q+E Software’s Q+E Extend for Improv 1.0. Five Q+E
drivers let you build models using data from dBase and compatible for-
mats, Btrieve, Paradox, Excel .XLS, and text files.

Muse L1 (0ccam Research, Watertown, MA), $695: This Mac-based
search-and-analysis product includes five environments—spreadsheet, |
database, scriptwriting, dictionary, and charting windows—for analyz- |
ing multidimensional data. The scriptwriting window accepts English-
language queries; the dictionary interprets them. (A Windows version |
is expected this fall.)

SpreadBase L1 (Objective Software, Redwood City, CA), $695: Mac- |
based but with a Windows version in the works, this client/server prod-
uct uses English-language cell references and offers three main view
types: table (resembling a relational database table), graph, and ma- '
trix—a table in which each cell represents a database record. You can
expand or collapse models.

TM/1 Perspectives 1.0 (Sinper, Warren, NJ), $495 for Professional Ver-
sion, $795 for Corporate Version: Derived from TM/1, a data-analysis
product dating back to the mid-1980s, this Windows-based tool is a
client/server add-on to Excel or Lotus 1-2-3 (both ship together) that
lets you analyze 2-D slices of data derived from comma-delimited files
or data entered directly into the program. Not intending to compete
against Lotus Improv, Sinper calls it a “database for spreadsheet
users” rather than a modeling product. —E. P.




bout to purchase a new computer? Absolutely

has to be the latest, leading technology? Anticipating

Pentium, perhaps? Asking around for the best price?

llow us to introduce ourselves...



is for Attention, please! All you people who want the latest
technology at Amazingly Affordable prices! Introducing AMBRA:™

a new and fast-on-its-feet computer comipany.

means we’re Making our Move! With high-performance Made-

to-order AMBRA Machines. All are tested for industry-standard

compatibility, and come with a 30-day Money-back guarantee.

is about Built-in extras—like added cache and VESA local Bus. It’s for
Blazing-fast [BM Blue Lighming” processors. And the Big advantage of

04-Bit Pentium. Across the Board, we're talking Best value here.

is for Responsive to your needs, and Ready to deliver to your door.
It’s for Rapid onsite service.' Plus Round-the-clock technical support.

The kind you can Really Rely upon.

stands for “Just Ask us.” AMBRA has intelligent Answers to All
your questions and computing needs. Call 1-800-25-AMBRA.

Act now!
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Dere raising
industry
standards by

givi g you nore.

Combining industry-wide resources
with independent responsiveness,
AMBRA provides you with
immediate access to the latest
technology.

If it's industry-standard, we've
got it for you now. If it's coming
soon, we're positioned to get it

from advanced video to the
latest microprocessors.

We're committed to giving
you more for your money. Like
extra cache at no added cost.
Accelerated local bus without
accelerated prices. Pentium™
upgradeability without a premium.

Along with extra features,
we believe in giving you extra
flexibility. Each and every AMBRA
model is custom-built to your
exact specs. With no penalty in
terms of time or expense.

We offer hundreds of brand-
name hardware, software and
peripheral options — everything
from Hayes® modems to Lexmark®
printers. To make sure that every
possibility is open to you.

All AMBRA computers
carry a 30-day, money-back
guarantee."-2 They're backed by
quick onsite service and round-
the-clock support —the kind of
service and support that never
lets you down.

AMBRA

BLUE LIGHTNING: AN

ELECTRIFYING AMBRA
ADVANTAGE...

IBM's 486 Blue Lightning
processor builds on the best
features of Intel microprocessors,
including performance, instruction
set and upgradeability. IBM
optimized the instruction set,
added a 16KB internal cache,
lowered power consumption and
improved power management.
The result: Blue Lightning doubles
internal clocking to 66 MHz,
while maintaining full 486
compatibility. AMBRA harnesses
the power of Blue Lightning to
deliver 66 MHz system performance
at 33 MHz prices.

BLUE LIGHTNING
PERFORMANCE COMPARISON

|

Powermeter MIPS [

486 BLUE LIGHTNING 66 """ 2
|

o i
|

23—

T

4860X/33 .

All processors were tested on the same 1BM motherboard
MIPS = millions of instructions per second.

Built to your order, exactly.

AMBRA will custom-configure any
and every computer for you—
and it won't cost you an extra day
or an extra dime! You have your
choice of chassis, processors and

a full range of memory sizes.

Hard and floppy disks, tape drives,
CD-ROM drives, multimedia kits,
and more. Plus high-quality, low-
radiation AMBRA monitors, network
cards, you name it. You get it all
preinstalled, from a single source.

Preloaded software.

We automatically preload AMBRA
computers with MS-DOS® 6.0
and Windows™ 3.I. Purchase any
of our large collection of software,
and we'll preload it for you at no
additional installation charge.

True-blue service

and support.

We've contracted with IBM to back
each AMBRA with a one-year
onsite warranty.! So you can count
on 10,000 technicians at 190
locations nationwide to deliver
service within two days of your
call, Monday through Saturday. Plus,
you get toll-free support from IBM
technical representatives 24 hours
a day, 7 days a week.

Convenient payment options.
Our lines are open every weekday
8 am to 9 pm, and Saturday 10 am
to 6 pm (ET). We accept American
Express.® Visa® and MasterCard ®
Purchase orders may be used by
qualifying businesses.

Fast, to-your-door delivery.
We ship within three days of
confirmation of your order. If, for
any reason, we can't meet that
deadline, we'll tell you up front—
and give you a firm delivery date.

o 0 0O




66 MHz performance at

33 MHz prices.

With Blue Lightning AMBRA
models, you reap the benefits of
66 MHz system performance

at 33 MHz prices.

AMBRA GATEWAY DELL

Mode! g'aﬂskgpﬂeﬂ 4860X-33V  433/L
Internal clock 66 Miz 33 MHz 33MH;
External clock 33 MHz 33 MH; 33 MHz
System case Deskto Deskiop Oesktop
RAM 8MB 8MB 8mB
Cache 256K8 128KB

Floppy L

ard disk 340MB 340MB 340MB

Onboard SCSI (4
VEsh  VVESA v

< r

Winaccel  Win acce Win acce
w/1IMB w/MB w/512KB
C 157 FST* 15" FST 15" FST
y v 4 4
)
v VMsvors ¢
for Windows
Network-ready Ethernet -
(10BaseT)
Tech support 24 hours, M S
7 days/week 1o 7 days/week
from IBM
Warranty/Service 1 year y nsite
1BM onsite
Price $2,0719 $2.025 $2.699

Upgraded from 14" SVGA at no exlra cost. See special offer

Intel® Pentium, within
your reach.

AMBRA is one of the few who
can offer you Pentium today
and we offer it at a price you
can afford.

AMBRA DELL

Processor Intel Pentium
60 MHz
64-bit proc complex  64-bit proc complex
Bus type EISA £ISA
Sylem c2 Oeskiop Tower
REM 8MB 8MB
256%B 256KB
Foppy 0 Two
Kard disk 540MB SCSI 500M8 It
Onboard SCSI o/ Dual 32-bit
V/VESh v
Video ATI™ Ultra Pro Win accel
w/2MB DRAM w/512K5
o1 MONito 15" FST* 15" FST
0056.0
Windows 3.1, mouse & v
Tech support 24 hours, 24 houts,
7 days/week
from IBM

Warranty/Service | year
(BM onsite

Price $4,259 $7.556
* Upgraded from 14° SVGA at no extra cost See +pe-.zal offer

AMBRA BLUE LIGHTNING 66

1
|

*Results measured in millions of Winmarks™ Reported in Window Sources (Ziff Davis), June 1993. Call AMBRA for specifics of thic graphics Winmarks test

GATEWAY 4DX-33V *

DELL 450/M *

15
1

Solid products, hot prices.
Competitive prices shouldn’t
mean mediocre machines.
Example: AMBRA's low-cost
Model S425SX. It puts you in
touch with tomorrow's
innovations. That's because it's
Pentium-ready — and supports
memory upgrades to 36MB. |t
features the upgradeable 4865X
25 MHz processor, cache to
spare, a fast local bus, and
Windows accelerator with IMB
video memory.

Extra compact design.
Extra color.

At 6.4 pounds, our 4865X

25 MHz SL-enhanced notebook
packs a lot of performance. You
get 4MB of expandable memory;
a 120MB hard disk; STN dual-
scan, passive-matrix screen for
vibrant color and easy mouse
tracking; plus integrated
fax/modem and built-in trackball.
Al for $2,449.

25 AMBRA




OMBRA custom-building lets you cover all the bases.

HERE ARE JUST A FEW MODELS WE’LL MOLD TO MEET YOUR NEEDS:

Model S450SL

® 486SL.C2, 50 MHz

* 4MB RAM max: |6MB

® 64KB processor cache

* 35" floppy

® [25MB (14ms) hard disk

* Windows accelerator with
IMB video memory

® {4" VGA color monitor

¢ Slimline case

® 3 |6-bit ISA slots

* MS-DOS 6.0, Windows, mouse

Model S425SX

® 4865SX, 25 MHz

¢ Intel Pentium-ready

* 4MB RAM max: 36MB

* |28KB processor cache

® 35" floppy

® |70MB (17ms) hard disk

® 2 VESA local bus slots

® Windows accelerator with
IMB video memory

* 14" SVGA LR color monitor

¢ Slimline case

® 3 16-bit ISA slots

Model S433DX

® 486DX, 33 MHz

* Intel Pentium-ready

* 4MB RAM max: 36MB

® 128KB processor cache

® 35" floppy

® 240MB (15ms) hard disk

® 2 VESA local bus slots

* Windows accelerator with
IMB video memory

® [4" SVGA LR color monitor

® Slimline case

® 3 |6-bit ISA slots

NC425 SL Notebook

® 4865SX, 25 MHz, SL-enhanced

¢ Dual-scan STN color screen
(640 x 480 x 256)

® Fax-modem 2400/9600 baud

* 4MB RAM max: 12MB

® |20MB hard disk

* 35" floppy

® 95" screen

* Integrated trackball

® 86" x 114" x20", 64 lbs

® MS-DOS 6.0, Windows,
MS Works for Windows

$1,199

* MS-DOS 6.0, Windows, mouse

$1,339

® MS-DOS 6.0, Windows, mouse

$1,689

$2,449

Model D466BL/CD

An AMBRA Best Buy!

* 486 Blue Lightning
66 MHz

* Intel Pentium-ready

* 8MB RAM max: 64MB
* 256KB processor cache
* 3.5" floppy

® 440MB (12ms) hard disk
® Onboard SCS!

® 2 VESA local bus slots

* Windows accelerator
with |MB video memory

e CD-ROM drive and
software

* Media Vision |6-bit
sound card

® Stereo speakers

® |7" Flat Square LR color
monitor, Ni

* Network-ready
(Ethermet |0BaseT)

¢ Desktop case
* 5 |6-bit ISA slots

® MS-DOS 60, Windows,
mouse

$2,869

(For minitower, add $50)

OreEciaL

Model D466BL
* 486 Blue Lightning

66 MHz
¢ Intel Pentium-ready
* 8MB RAM max: 64MB
* 256KB processor cache
¢ 3.5" floppy
® 240MB (15ms) hard disk
¢ Onboard SCSI
® 2 VESA local bus slots

® Windows accelerator
with | MB video memory

* |5" Flat Square LR color
monitor, N}

¢ Network-ready
(Ethernet |0BaseT)

® Desktop case
® 5 16-bit ISA slots

® MS-DOS 6.0,Windows,
mouse

$1,979

(For minitower, add $50)

OFFER:

Model D466DX

® 486DX2, 66 MHz

¢ intef Pentium-ready

* 8MB RAM max: 64MB
* 256KB processor cache
* 3.5" floppy

* 340MB hard disk

® Onboard SCSI

® 2 VESA local bus slots

* Windows accelerator
with 1 MB video memory

¢ CD-ROM drive

* 5" Flat Square LR color
monitor, NI

® Network-ready
(Ethemnet 10BaseT)

® Desktop case
* 5 16-bit ISA slots

* MS-DOS 6.0, Windows,
mouse

$2,599

(For minitower, add $50)

Model D466E/VL

* 486DX2, 66 MHz

® 64-bit Intel Pentium
upgradeable

* 8MB RAM max: 64MB
® 256KB processor cache
* 3.5" floppy

® 440MB IDE hard disk

® 2 VESA local bus slots

® 53 video accelerator
with IMB DRAM

* 15" Flat Square LR color
monitor, NI

* Desktop case

® 7 32-bit available EISA
slots

e MS-DOS 6.0, Windows,
mouse

$2,699

Model DP60E/VL

A Pentium Powerhouse!

® Intel Pentium processor,
60 MHz

® 64-bit processor
complex

® VESA local bus with
| available slot

* 8MB RAM max: 64MB
® 256KB processor cache
* 3.5" floppy

® 540MB SCSI hard disk

® Onboard dual 32-bit
Fast SCSI

e ATl Ultra Pro Mach 32,
2MB DRAM

* |5" Flat Square LR color
monitor, NI

* Desktop case

® 7 available 32-bit EISA
slots

* MS-DOS 6.0, Windows,
mouse

$4,259

GET THE BIGGER PICTURE!

* Purchase any 66 MHz or Pentium model, and AMBRA upgrades your view — from the standard [4-inch SVGA
to a I5-inch Flat Square color monitor: At no extra cost to you! Limited-time offer. Call for details.

Warranty and 30-day guarantee information available through AMBRA  Please call 1-800-252-6272 for details regarding
AMBRA’s money-back guarantee and limited warranty. Copies of the ferms of AMBRA's money-back guarantee are available

upon request. One -year onsite service at no additional charge dufing warranty
Return shipping and insurance charges are the responsibility of the customer

In Canada, call 1-800-363-0066

Call 1

-800 -

295 2 -

6272,

©1993 AMBRA Computer Corporation
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DES

KTOP PUBLISHING

Wmdows No Mac at DTP

Although Windows desk-
top publishing applications out-
sold such Mac programs by
$8.4 million in the first quar-
ter, the high-end world of pro-
fessional, four-color
desktop publishing
has traditionally been
a stronghold of the
Mac. But with the re-
lease of Adobe Sys-
tems’ high-end Photo-
shop for Windows
image-editing pro-
gram bolstering Win-
dows stalwarts like
Adobe Illustrator,
QuarkXPress, and Al-
dus PageMaker, the
PC is now a viable
platform for high-end
desktop publishing. Programs
like FrameMaker, Interleaf,
and Island Write, Draw & Paint
offer viable desktop publish-
ing on the Unix platform. But
Craig Yappert, product man-
ager of new products and tech-
nologies at Frame Technolo-
gy, says users of the Unix ver-
sions of FrameMaker occupy
a different space of desktop
publishing than users of Page-
Maker or QuarkXPress, by typ-
ically creating technical docu-
ments that are hundreds or
thousands of pages long.
Three companies—Adobe,
Dell Computer, and SuperMac
Technology—have combined
marketing resources and prod-
ucts to promote Windows-
based PCs as an effective plat-
form for high-end desktop
publishing and prepress work.
As part of this initiative, the

main intention. Their target
market consists of PC users
who have been waiting to do
color desktop publishing on the
PC rather than on the Mac.

The Windows-based Power Publishing PCs come preconfigured with
Adobe Illustrator, Photoshop, and either PageMaker or QuarkXPress.

Several desktop publishing ex-
perts agreed that these Power
Publishing systems and their
applications could satisfy the
pent-up demand for color pre-
press on the PC. “Windows
users who are in it [desktop

publishing] haven’t been in col-
or desktop publishing,” said
Pauline Ores, director of edi-
torial services at New World
Information Trading in New
York City. “It’s a
new market.”
Nevertheless,
the Power Pub-
lishing systems
will inevitably be
compared to
what’s available
on the Mac, and
in the opinion of
several prepress
experts, Win-
dows as a high-
end desktop pub-
lishing platform
is not nearly as
mature as the Mac. “The [Win-
dows] PC world, in terms of
desktop publishing, has a way
to go,” said Ira Fuchs, presi-
dent of Digital Pre-Press, a
New York-based company that
runs three daily 8-hour shifts

servicing magazines by gener-
ating four-color prepress out-
put on both Windows and the
Mac.

According to Fuchs, one
problem his company often en-
counters in Windows—and not
on the Mac—is an inconsistent
implementation of PostScript
drivers among Windows ap-
plications. He said that this is a
major reason that whenever his
company gets a request for a
job under Windows, “We ap-
proach it with trepidation.”

Victor Beitner, owner of
Victor Beitner Systems, a ser-
vice bureau in Toronto, said
that corporations are now doing
high-end publishing on PCs but
agreed that the PostScript is-
sue is slowing acceptance.
“Once it’s as easy to print from
Windows as from the Mac,
you’ll see service bureaus ac-
cept Windows desktop pub-
lishing more readily,” he said.

—Anne Fischer Lent

OUT-OF-THE-BOX WINDOWS DTP SYSTEMS

The Power Publishing Alliance has spawned two out-of the-box |
solutions for graphic designers and color prepress profes-
sionals. The systems come loaded with software that has set the
standards in the industry and are priced at $6695 for the Pow-
er Publishing Workstation and $8995 for the Superstation.

Both systems are based around a Dell 486DX2 EISA desktop

computer with a SuperMac SuperMatch 17-inch color monitor
and Spectrum/24 EISA video card. Preloaded software includes
ustrator 4.0, Photoshop 2.5, 200 typefaces from the Adobe
Type Library, Adobe Streamiine, Adobe Type Manager, Adobe Ty-
peAlign, and either PageMaker or QuarkXPress.

Mac

$95 Million

1992 Desktop Publishing Sales
649,000

$129 Million |

M Units of [
software
sold

Bl Revenue

Source: International Data Corp

SuperMac designed the SuperMatch monitor for color publishing on either the Mac or PC. It features tight cor-
ner focus and digital controls. The video card supports 1152- by 910-pixel resolution. The system targeted for graph-
ic designers, the Power Publishing Workstation 433/ME, runs at 33 MHz with 16 MB of RAM and a 230-MB hard
m.mmm,mmmmg&mmz.mnwmmumdmm \
a 535-MB hard drive. The Superstation also includes calibration software and a color calibrator.

. ; 1took a look at the Superstation 466/ME, which had both QuaricXPress and
companies have delivered two e | PagaMabiaeloaded. | wes amazed that thoes o Debesmoths coukd conset wht- |
I OIS T 2 e | out any speed degradation. I the Superstation | tested is any indication of the

Alliance PCs that offer plug-
and-play desktop publishing.

Officials of the Alliance b
member companies said that 0
taking on Apple is not their

| quality of the Power Publishing systems, you get a host of desktop publish-
\ ing power for a relatively low cost. The peripherals I'd add right off the bat in-
clude a CD-ROM drive and a network card, both of which are optional add-ons.
—A.F.L
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If managing your server eats up all

Introducing the new
HP NetServer LMand LE.

More than just two new servers,
were introducing a profound
improvement in the way you
monitor and manage them.

Continuous Assistance.
We've put server management
right where it belongs. At your
fingertips. The HP NetServer
Assistant software lets you easily
monitor and manage your net-
work servers from a single
console-either locally or remotely,.
So your server stays up and
running. Not you.
What's more, you can quickly
diagnose and solve problems
with its intuitive

interface and troubleshooting
tools. And the HP Support Assis-
tant,a CD-ROM-based library, is
included to provide lots of valu-
able technical information.

Maximum Uptime.

These new HP NetServers lead
the pack in reliability. RAID-based
disk arrays on the LM provide
advanced fault tolerance. And,
thanks to our hot-swap capabili-
ties, you can now replace an
internal drive without bringing
the server-or your network— down.
The array will also automatically
rebuild data on a failed drive. And
for maximum protection, the LM
even supports Error Correcting
Code memory. In fact, the more
critical your data, the more criti-
cal these servers become.

Investment Protection.
With technology
changing

faster than the weather, you'll be
happy to know that HP's NetServers
are designed to keep pace. And
keep your investment protected.
Both the LE and LM fit smoothly
into multivendor environments.
The LE is the ideal entry-level
server. Upgradable to the future
Intel OverDrive Pentium’ technol-
ogy-based processor, it provides
affordability, exceptional serv-
iceability and future scalability.

Built to meet the full demands of
the Pentium processor, the LM
will also support dual symmetric
multiprocessing. Its Power
Cabinet allows room for expan-
sion with nine front-accessible
mass storage shelves, eight
expansion slots and maximum
memory capacity of 384 MB.

HP Service and Network
Expertise.

All this is backed by HP's com-
plete range of support services.
And by HP’s 20+ years of network

HP NetServer Assistant

HP NetServer LM



your time, you need an assistant.

systems experience. You can
choose support from HP directly,
or from your local authorized HP
dealer. HP NetServers come
standard with a three-year, on-
site limited warranty. And a host
of 24-hour at-your-service
support programs, such as our
fax information retrieval service,
automated phone support and
electronic bulletin board service,
ensure easy manageability
around the clock.

If all this sounds good, call
1-800-964-1566.

We'll be happy to provide you with
fast assistance. And, chances are,
without the HP NetServer LM or
LE, that’s exactly what you need.

Tested ond
Approved

HP NetServer LM

1849

¢ 60-MHz Intel Pentium” processor, 33-MHz Intel 486 DX and 66-MHz Intel 486
DX2 processors

e Support for dual Pentium symmetric multiprocessing

« High fault tolerance with internal RAID disk array option (RAID 0, 1, 5, 6)
e 16-MB standard RAM, 384-MB maximum memory, ECC memory support
e 128-KB and 256-KB external cache

« 9 mass storage shelves, 3.5 floppy disk drive standard, maximum 8-GB
internal storage

o 8 EISA-2 with Enhanced Master Burst bus-master I/O slots
« Integrated Fast SCSI-2, IDE and video controllers

o HP NetServer Assistant software included

e 3-year on-site, next-business-day limited warranty

e Tested and certified on major network operating systems

2649

¢ 33-MHz Intel 486 SX, 33-MHz Intel 486 DX and 66-MHz Intel 486 DX2 processors

» Upgradable to Intel OverDrive Pentium technology-based processor when available

¢ 4-MB and 8-MB standard RAM, 128-MB maximum memory

» 256-KB external cache

¢ 4 mass storage shelves, 3.5” floppy disk drive standard, maximum 3-GB internal
storage

« 5 EISA bus-master 1/O slots

« Integrated Fast SCSI-2, IDE and video controllers

o HP NetServer Assistant software available as an option

o 3-year on-site, next-business-day limited warranty

o Tested and certified on major network operating systems

HP NetServer LE

HP NetServer Assistant

Easy-to-use centralized management based on HP OpenView's leading network
management environment allowing multiple servers in multiple sites to be managed
from a single graphical map.

Problem identification and resolution tools including diagnostics, configuration
information (whether the network operating system is up or down), disk capacity
planning and technical information via a CD-ROM-based library.

Remote management capabilities allow administrators to use the same tools
whether at their local console or a remote PC.

Open architecture facilitates adding specialized third-party or HP management
utilities.

«U1.S. Iist price for HP NetServier LM Model G, Inchading 4B0KI0X processor, 16-MB RAM and 65-MB SO 1 hard drive **118, list price for

HP NetServer LE Model 240, including 4862338X processor, 4-ME RAM and 240-MB IDE hard drive Prices subject to change without notice
Pentium and the Intel lnside logo are 18 trademiarks of Intel Corporation. © 1093 Hew fett-Packard Company PPGESS
HP NetServer LE [& HEWLETT



LOW-COST LASER PRINTING

0L400e Ofters Laser Output
at Unlaserlike Price

Okidata's OL400e printer,
expected to have a street price
of $499, may remove the last
obstacle for true laser quality to
permeate the budget-mindful
small business. Okidata is mar-
keting the 300-dot-per-inch
OL400e, an upgrade to the
0OL400, at potential Hewlett-
Packard LaserJet 4L users who
would trade in a few features
for a rock-bottom price.

SIMULATION

The big sacrifice is scal-
able fonts: The OL400e’s
HP Ilp+ emulation permits
bit-mapped fonts only.
Forty-four fonts (four
typefaces) come standard,
plus two USPS PostNet
bar code faces. Okidata
built in a PCMCIA Type Il slot
that accepts four cards for tax-
preparation forms, bar codes,
typewriter-style fonts, and

AFFORDABLE PERSONAL LASER
PRINTERS

COMPANY PRINTER PRICE
Hewlett-Packard LaserJet4L $849
Texas Instruments  microWriter  $729 |
Okidata 0OL400e $699

Listed printers differ in terms of features, drivers,
and rated print speed. Suggested retail prices are
listed; actual selling prices are almost always ‘

lower. For more information, see BYTE's Buyer's
Guide to Printers (Summer 1993). [

symbols.

Despite its low price, buy-
ing the 17-pound OL400e is
not a total exercise in feature

Industry Uses Virtual Reality

LONDON—— -Twelve
firms have formed an ini-
tiative with one of Europe’s
leading virtual-reality re-
search centers to apply
computer-based simulation
and advanced visualization
in complex industrial de- §
sign and 3-D modeling pro-
jects. Under the VRS (Vir-
tual Reality and Simulation)
initiative, major industrial firms
such as Rolls-Royce, Nirex,
Vickers Shipbuilding and Engi-
neering, ICl Chemicals and
Polymers, and British Nuclear
Fuels will pool their engineer-
ing talents with the Salford-based
Advanced Robotics Research
(ARR) center at several levels.
Movies like The Lawnmow-
er Man have glamorized the
more advanced aspects of vir-
tual reality, where subjects don
special helmets and gloves to
enter exotic and futuristic
worlds. However, the compa-
nies participating in the VRS
initiative will use virtual reali-
ty in nuts-and-bolts projects
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Projects involving virtual reality
include creating a model of a

mine and a 3-D walk-through in
nuclear and diesel submarines.

ranging from environmental
impact studies to 3-D walk-
through models of nuclear and
diesel submarines. The first
three projects should achieve
tangible results within the next
18 months, says Bob Stone,
who is ARR’s technical man-
ager.

The three projects are a 300-
acre mine model for Nirex, an
engine simulation for Rolls-
Royce, and a submarine com-
partment program for Vickers.
ARR is providing consultancy

to help Nirex benchmark
and convert data about
the mine, based at Sell-
afield, into virtual-reality
models. ARR will use
Nirex AutoCAD files to
create a surface
model of the mine
and then develop
; further models for
| sections under-
ground. The hard-
ware for the Nirex
project has yet to
be chosen, al-
though the two likely candi-
dates are Silicon Graphics plat-
forms and the high-end 3-D
graphics Freedom workstation
sold by Sun Microsystems and
Evans & Sutherland.

ARR will also be helping
Rolls-Royce develop a model
of its Trent 800 aero engine’s
fan casing and other features.
The ARR contract with Vick-
ers will eventually result in
models to test new submarine
designs.

—Dom Pancucci

denial. It lets you add 4 MB
onto the standard 512 KB of
RAM. A Mips 3000 RISC
processor and a high-speed,
parallel interface help keep
things moving for the 4-page-
per-minute engine. Okidata’s
6000-copies-per-month duty
cycle rating indicates the print-
er is best for light to moderate
traffic. Okidata uses a solid-
state LED print head in the
OL400e. The printer comes
with serial and parallel inter-
faces, and the printer can auto-
sense between the two.

Unlike the LaserJet 4L,
which forgoes the usual front-
panel control in favor of a set
of software utilities, Okidata’s
OL400e comes with a 16-char-
acter LCD control panel. The
printer includes drivers for
Windows 3.0 and 3.1, Mi-
crosoft Works, Microsoft Word
5, WordPerfect 5.0 and 5.1, and
other programs.

The small-footprint (6.3 by
12.6 by 14.2 inches) model
meets the U.S. Environmental
Protection Agency’s Energy
Star guidelines for peripherals,
using only 15 W during sleep
mode. For savings beyond that
during inactivity, you can go a
step further than the Laser]Jet
4L’s 5-W sleep mode: the pow-
er switch. The LaserJet 4L
doesn’t include one of those.

HP declined to comment on
whether Okidata’s printer will
result in a laser printer price war.
But TI peripheral spokesman
Jerry Rycaj said his company
intends to remain competitive.
“If a price move is called for,”
he said, “we certainly won’t shy
away from a price move.”

—Ed Perratore

Okidata, (609) 235-2600; fux
(609) 778-4184.



Not just a new Sound Blaster.
A new 16-bit audio standard.

Introducing the Sound Blaster" 16
Digital Audio Platform. A new concept
in sound cards. And a new standard
for 16-bit PC audio.

YOU WON’T BELIEVE YOUR EARS.

PC audio never sounded so good—
genuine CD-quality audio with fully

12% more dynamic
response and 15%
Hands-free better Signal-to—
voice control. noise ratio than

any competing 16-bit sound board. Plus
software data compression that delivers === =
16-bit fidelity while maximizing disk storage capacity.

But there’s more. Included in the Sound Blaster 16
package is the biggest advancement in PC control since
the invention of the mouse: our exclusive VoiceAssist’
software. It's a sophisticated speech recognition interface
that uses a 32,000-command library to control Windows
applications hands-free!

THE ONLY SOUND CARD THAT GROWS WITH YOU

Unlike other 16-bit cards, Sound Blaster 16 comes with
built-in interfaces for CD-ROM, MPU-401 MIDI and
[ eaTuURES | joystick control. And the unique
modular, scalable architecture
16-bit Codec di.\-mm ;:;h lets you add more advanced

features and technolo-
16-bit Data Compression .
saves disk space without loss gles as you need them.
of signal quality Like our Advanced
Upgradable, Modular Platiom  Signal Processing -
makes it easy to add new tech- d : s pgride to
nologies like Advanced Sigral Chlp that delivers 4:1 {dranced Sigr
Processing and Wave Blaster real-time hardware nal Processing

: ith fip.

s00% Compatbity il datacompression "
Sound Blaster nl;';'{n'dfl("h. whlle reducmg CPU nme up to

plus cross platform support for
Windows 3.1, DOS or OS/2

65%. Or professional-quality
sampled wave synthesis with our

*Base SRP

The new 16-bit PC audio standard: Includes programnable mixer, microphone,
VoiceAssist speech recognition software, plies more than $1000 in software applications.

plug-in Wave Blaster” daughter board.
And—unlike other cards—the
- Sound Blaster 16 is 100% compatible with
Cpemdinie . gvery game and application ever written
stple as p nggme . .
ina daughter board. -~ for the Sound Blaster...which is to say
virtually every game and application available for sound.

NOBODY PACKS IN MORE VALUE THAN
THE INDUSTRY LEADER.

And as if that weren't enough, we've completed the package
with more than $1000 worth of leading software—not too
shabby considering the entire package retails for just $249*
So let's face it. When it comes to audio quality, fea-
tures, and bottom-line value, we've got it all right here. With
the Sound Blaster 16—the new 16-bit PC audio standard.
For more information about Creative Labs products
and the name of your nearest Sound Blaster Dealer,
call 1-800-998-5227.

Seund CRE/ATIVE

CREATIVE LABS, INC.

i ©Copyright 1993 Creative Technology Ltd. Sound Blaster, Voice Assist, Wave Blaster and the Sound Blaster and Creative Labs logos are trademarks of Creative Techrology Ltd
siwsorte Al other trademarks are owned by their respective companies. Creative Labs 1-408-428-6600.
(e~ International inquiries: Creative Technology Ltd., Singapore. TEL 65-773-0233 FAX 65-773-0353.

Circle 167 on Inquiry Card.



ON-LINE GRAPHICS

Fractal Compression

Goes On-Line

Perhaps the biggest obsta-
cle to the electronic informa-
tion highway is the problem of
sending graphics images across
telephone lines. Millions of
people are already sending and
receiving text-based E-mail
and messages downloaded
from on-line services. But
graphics are another story. Be-
cause graphics images are of-
ten several megabytes in size,
they take a long time to trans-
mit across telephone lines, and
they require a lot of disk space
once they get there.

A small start-up company
called Imagen (604) 266-
2240), based in Vancouver, has
an answer for DOS and Win-
dows users. Imagen’s Frac-
term, which is based on frac-
tal-compression technology
developed by Iterated Systems
(Norcross, GA), compresses
images that will later be trans-
mitted from BBSes. Using
Fracterm (starts at $350), BB-
Ses can offer electronic infor-
mation delivery consisting of
full-color images along with
text to their subscribers.

Fractal-compression algo-
rithms are based on a mathe-
matical description of the
image and are resolution-inde-
pendent: A compressed fractal
image requires the same num-
ber of bytes whether it is dis-
played on a 640- by 480-pixel
VGA screen or on a 1024- by
768-pixel high-resolution mon-
itor. According to Imagen’s
CEO, Dwight Jones, the reso-
lution independence of fractal
compression offers a major ad-
vantage over the JPEG com-
pression scheme, which is de-
pendent on the resolution, thus
requiring larger files for higher-
resolution images. (For more
information, see “Compressing
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with Fractals,” BYTE's Essen-
tial Guide to Windows, Spring.)

Fracterm is offered as a host
system for BBS operators with
an unlimited license to distrib-
ute the user software to its sub-
scribers. Any image com-
pressed at the BBS end can be
downloaded by users with this
software. To the user, it ap-
pears that the image is being
transmitted in real time, but in
fact, the compressed image is
first transmitted and then
decompressed by the user soft-
ware. In testing Imagen’s sys-
tem, full-color images I down-
loaded took less than a minute

ELECTRONIC PUBLISHING

“¥ Imagen hopes that
| one day, instead of
#! looking for a good

| buy on a house or

| automobile in your
| local newspaper,

| you will be able to

| access classified
ads on nationwide
BBSes that use the
company'’s fractal-
compression
product.

to decompress.

Fracterm seems to be an el-
egant solution for image com-
pression, but it is not likely to
become widely adopted by ma-
jor on-line services such as
CompuServe. Jones admits that
on-line services have given his
product a lukewarm reception
because they're more commit-
ted to JPEG. CompuServe
even has its own compression
system called GIF. Debra
Young, CompuServe PR rep-
resentative, says, “We look into

all kinds [of technologies]. but
right now we're focused on
JPEG and GIF.”

Jones says that Fracterm will
support JPEG in a release
cailed Fracterm Pro. to be re-
leased later this year. Some oth-
er drawbacks of Fracterm are
that it doesn’t support the Mac
and works with a limited num-
ber of video adapters. But if
you're running a BBS and want
to provide graphics images,
Fracterm is worth looking into.

~—Nicholas Baran

Electronic Newspaper Offers Color Pictures

It’s‘ a vision as old as the PC it-
self: electronic delivery of news- ¢
papers and magazines directly into §
your computer. On-line services and
CD-ROMs let you retrieve the text

of articles that appear in dozens
of sources—but all you get is
text. Photos, charts. and oth-
er graphics never make it off
the printed page.

A new service from start-
up WalkSoft (Rochester. NY)
takes electronic publishing a
step further, delivering once a

week via modem or disk a formatted “news-

paper” that includes color pictures and anima-
tions. WalkSoft's News In Motion costs $250 for
52 issues—including telephone charges to down-
load the data files, if you use a 9600-bps or faster

modem.

Each week, News In Motion includes rough-
ly four animations, 10 photos, and 50 to 60 ar-
ticles culled from such diverse sources as the
Economist, the Financial Times, and the [nter-
national Herald Tribune; translated material

/ and others; news photos from Agence

— France-Press and Reuters; and op/ed
pieces and the crossword puzzle from
the New York Times.

When vou subscribe to News In
Motion, WalkSoft provides software
that includes everything you need
to download, read, and search ar-
ticles. It includes the Newsstand

user interface, communications
software, a run-time version of

Apple’s QuickTime for Win-
dows, and PKUnzip and JPEG utilities
for decompressing text and images. One re-
markable aspect of News In Motion is that to
download the newspaper, which takes less than 10
minutes, you dial a toll-free 800 number. Each
issue is 700 KB compressed or 1.4 MB uncom-
pressed. which means it fits on a single disk.

The key technology breakthrough in News In

from Le Monde. Der Spiegel, Asahi Shimbun,

Motion is that the layout templates are prede-
fined and reside at the user’s PC, rather than be-
ing transmitted with cach issue. Thus, only the
text and photos need to be sent. and the layout oc-
curs on-the-fly using codes embedded in the text.

—Andy Reinhardt






Even a freememory manager may not be a bargain—especially if
it can't give you all the memory you need

Infroducing QE
The Memory Monuger W Puymg 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- s
enhancers like disk caches and disk compressors; =
or fun and exciting caﬁabllmes like sound boards, CD ROM dnvers,
graphics tablets, etc. The better your 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 or crashes.

\ [ook
a Gift Horse

m the Mouth
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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 Microsoft’s free memory utility,
MemMaker, you could easily end up with a net loss
of available ‘conventional’ memory in DOS 6.

New QEMM 7 takes the best of the new DOS 6
features into account, finding ways to give you more
free memory for your program while taking full
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
the memory addresses used by DoubleSpace and
makes them available for other drivers and TSRs.
Both features ensure that the all-important memory
below 640K is free for your programs. And QEMM 7§ seemingly
small feature of supporting multiple configurations gives you the flex-
ibility and ease of setup that vou expect. (MemMaker doesn't work
well with this important DOS 6 feature)) That’s why it makes more
sense than ever to put your money on the best memory manager.

Page Frome: 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-
ine, there’s more to come.

IANA.LVST'S CHOICE |
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manager 5 years straight.

- spreadsheets and WordPerfect 5x

T 6§ —
BVTEEBVIE BVIE
Prior versions of QEMM won just about

every competition in sight, as well as
remaining the #1 best-selling memory

The key to Stealth isits use of @ | There's lots more to QEMM7:

64K reserved area above 640K called | * Tuned forMS Windows
the page frame. Besides being used ~ * MR LA
by Stealth, the page frameisused | « ppmiHost
by Lotus 1-2-3 r2.x for larger + Pentium Support

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

for larger documents, DESQview for | | Compag support

multitasking, Novell Netware, [BM

» Fine tuning tools for power users

LAN Server and DECnet for reduc- | « 32bit architecture for speed
i ; - ¢ Enhanced compatibility in response
ing the network driver memory foot-  * tnhanced compatbity ® Eipos
print, plus games like Wing of users:
Commander, Car and Driver, Ultima E:éegltr :g\aag:::iﬁf\# a&ngr!lng
Underworld II, Wolfenstein and s

others for fast action. Monitors DMA access irto
THE PC/COMPUTING e . memory
2 You sacrifice all this | Supports Shadow RAM

when you turn off the - )
SEST PC PROSNCTS page frame (Wthh

other memory managers do to maximize available
memory above 640K). It’s this use of the page frame by
Stealth that lets you set up your PC with a mouse,

CD ROM, sound board, a network such as Novell
NetWare, reserve 8-24K of extra memory for optimal
MS Windows performance, use all of DOS 65
memory-hungry utilities and still have more than
630K available for your programs. (Compared to DOS
6 527K available in the same configuration, after
using MemMaker).

Ensier o 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 applications, TSRs
and drivers. And that makes QEMM 7 the front runner in your efforts
to get get the best performance out of your PC today—and tomorrow.

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 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: upgra

des are available from dealers.

You can also buy direct from Quarterdeck. Call (800) 3543222 ext. 1D7 and ask about our special Game Pack offer with your upgrade!

How we got the chart numbers CPU—486/33 ALR Power/business VEISA machine equipped with 16
n'quirar by each memory manager, the following drivers, DOS resources and p-ograms were loaded for all comparisons: in the
AUTOEXEC.BAT file: VSAFE, MSCDEX, UNDELEYE, LSL.COM,

INFIC.SYS file:

of RAM and running MS-DOS 6. ComEnsms were done
NE2000.COM, [PXODL.COM,

ing the following memory managers: QEMM 7, QEMM 6.02, M5-DOS 6 MemMaker. In addition to the driver (or drivers)
EXE, DOS=HIG§{ FILES=20, BUFFERS=10, STACKS=0.0, MVSOUND.SYS, SNDBK12.5Y5, SLCD SYS, DOS SHELL=statement, m the
NETX OR EMSNETX, MOUSE.COM, SMARTDRV.COM, PRTSCCAP.COM

©1993 Quarterdeck Office Systems. Trademarks are property of their respective owners.
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CONTACT MANAGEMENT

Scanners Turn Business Cards
into Database Records

I f your desk is piled with
stacks of business cards and
you dread the prospect of la-
boriously entering all those
names into a database, tech-

2 inches) designed specifically
for reading business cards and
a Windows software package
that performs OCR, extracts the
data, and puts it into a propri-
etary database.
Scan-in-Dex is be-
ing sold as an inte-
grated one-button
solution that is easy
enough for any user.

A more recent ar-
rival is the Cypher-
. Scan family from

teenen <]

Microtek's $399 Scan-in-Dex

weighs less than 2 pounds.

nology has come to the
rescue. A pair of new
products will let you scan
business cards, convert

their images to text, and
pump the names, titles, ad-
dresses, and phone numbers in-
to appropriate database fields.

The first of these nifty gad-
gets is the Scan-in-Dex from Mi-
crotek (Hsinchu, Taiwan, and
Torrance, CA), which consists
of a small scanner (6.4 by 5.8 by

CypherScan shows a business card
image and completed database fields.

CypherTech (Sunnyvale, CA),
consisting of two software-only
products. The first is for users
with a flatbed or hand scanner
($245 and $145, respectively).

The other product costs
$395 and includes the
same diminutive card
scanner as the Scan-in-
Dex. The flatbed ver-
sion includes a card-
holder template that lets
you read in up to eight
cards in a single swipe.
The software runs in
Windows.

Both companies use
Al to parse out the
name-and-address in-
formation and assign
it to the proper fields.
Microtek’s OCR soft-
ware (licensed from
QOcron) routes the con-
verted text to a rules
engine that searches
for keywords and

BUSINESS-CARD SCANNING ON THE ROAD

Pacific Crest Technologies ((714) 261-6444)
will release this fall a business-card scanner that
will compete in the same category as
CypherTech’s and Microtek’s products, yet in a
much smaller size. The company’s business-card
scanner will be about the size of a portable cas-
sette player and will connect to your desktop or
notebook PC through the parallel port. it will
weigh less than a pound without the AC power
adapter.

Rich Sondheimer, president of the company,
said the business-card scanner’s small size and
parallel-port connectivity make it an ideal solu-
tion for portable computers. “We're targeting it
for professionals and salespeople who don’t
want to have to open their computer or laptop to
install a new product,” he said.

The hardware/software unit will include Win-
dows-based software that automatically identi-
fies names, titles, company addresses, and other
information and put it in the proper fields in the
included stand-alone database. The program will
offer the ability to import and export data from
Paradox, dBase, Lotus 1-2-3, Packrat, Act, Or-
ganizer, Ascend, and Franklin. it will also have a
universal import/export function that lets you
create your own import or export format for any
Windows- or DOS-based address database. Pric-
ing on the system isn’t finalized. —D.A.

character patterns. Thus, if aline
of text includes the words Street
or Avenue, the software as-
sumes this is the address. Five
digits in a row—or five plus
four—are likely to be the ZIP
code. Job titles are identified
through a lookup table of likely
candidates (e.g., president).
CypherTech’s technology,
built on the Calera OCR en-

WORD PROCESSING

Next Word for Windows to Work Better
with Other Applications

A preview of the next version of Word for
Windows indicates Microsoft has improved the
word processor's ability to share documents with
other Windows programs in a number of areas.
Word 6.0 for Windows (the current version num-
ber is 2.0, but the company wants to synchronize
the Windows version with the DOS version
number) will offer an enhanced interface, drag-
and-drop text editing among applications, and in-
place editing through its support of OLE 2.0.
Version 6.0 will not ship initially with Mi-
crosoft’s Visual Basic, Applications edition
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(VBA), but other VBA-enabled programs like
the next releases of Excel and Project will be
able to control the word processor.

VBA, which Microsoft says will eventually
appear in all its major office productivity pro-
grams, will provide a way for developers to
write agent programs that perform tasks across
the company’s Mac and Windows programs.

Microsoft says it is also improving Word for
Windows’ ability to convert WordPerfect files
into Word files. The program will likely ship
by year end. —D. A

gine, is more sophisticated, us-
ing a combination of position-
ing, relative font sizes, word
lookups, and other rules to de-
termine where text should go.
Thus, it might be able to suc-
cessfully identify an odd job ti-
tle because it is located on the
line between the name and the
address. However, both com-
panies’ products can be fooled
by unusual business-card de-
signs. To facilitate fixes, both
put text that can’t be placed
into a “comments” box.

Both packages include a
simple database that stores card
data, but CypherScan offers
more flexibility: Records can
be stored natively in dBase or
Paradox formats or exported
directly into Lotus Organizer
or Contact Software’s Act.
Scan-in-Dex exports only
ASCII CypherScan also rec-
ognizes E-mail addresses, and
reads Canadian postal codes.
Both companies plan Mac ver-
sions, but neither company has
announced expected Mac ship-
ping dates.

—~Andy Reinhardt



POOR OLD MOUSE.

Most of the time all mice are nice and fine for pointing around. But when it
comes to inputting graphics or logos into any application or any CAD package,
they are hopeless. They just can't — and so you can't. No way.

Problem? Yes and no. It depends — you may shrug your shoulders and say
"Well, I'll never do CAD and | just never want to input any sketches, logos, or
photos into my computer anyway.” Or — you feel that isn't good enough fter
all the money you have invested and all the nice things you know you could
do today with your own graphics once they were in the computer.

PROBLEM
SOLVED.

Here comes the mouse that lets you input all
your graphics as well. How?: That's what they
all want to know, but we're not telling. Its a new
invention. It's a universal combination of a true
mouse and an independent manual drawing
board that becomes a precision fullfeatured
digitizer tablet once you just place the mouse
onto the board. It's all in one or all separate

as required. Simply unplug your poor old
mouse, plug in our mouse and have the real all
purpose input device to your PC always at hand.
At a price poor mice can cfford too.

ARISTO

ARISTO Coligge Board\ digtal

ARISTO Graphic Systems Eurape:

A Division of KOH--NOOR Inc. ARISTO Grapnic Systeme GmbH & Ca. KG.
100 North Street, P.0. Box 68,  Schnackenburgallee 41

Bloomsbury, NJ 08804 - 0068 - 22525 Hamburg (Germany)

Tel: (908) 479 - 4124 Tel: (040) 853 97-221

Fox: (908) 4791110 Fax: (040) 850 04 25

Circle 185 on Inquiry Card (RESELLERS: 186).

ALL IN ONE.

Mouse, Digitizer Tablet, Drawing Board



OPERATING

SYSTEMS

IBM Announces “Better” DOS Than MS-DOS

COmpalibilily used to be

the name of the game. In past
releases of their respective ver-
sions of DOS, IBM and Mi-
crosoft consistently released
products that were almost iden-
tical to each other. Those days
of product uniformity have ap-
parently ended with IBM’s an-
nouncement of PC-DOS 6.1,
which was expected to ship at
the end of July.

The new game is MBD
(More, Better, Different) mar-
keting, and IBM has come out
swinging. IBM says PC-DOS
6.1 is smaller and faster than
MS-DOS 6.0. The company
demonstrated speed improve-
ments in video updates, batch
processing, and the execution

PROCESSORS

of ANSI commands. UMB
(upper memory block) support
was improved to decrease
DOS’s memory requirements
by using extra video memory
as UMBs and adding UMB
support for 286-based systems.

The major area of product
differentiation is in the includ-
ed utility programs. IBM re-
sponded to Microsoft’s Dou-
bleSpace disk compression by
announcing that Addstor’s Su-
perStor disk doubler will be
bundled this fall. Early pur-
chasers of PC-DOS 6.1 will re-
ceive a coupon they can use to
upgrade at no cost when the
SuperStor version is released.
This new version will provide
full support for the Microsoft

Real-Time Compression Inter-
face.

Central Point Software’s
Backup program supports
archival storage on floppy disk,
minitape, or SCSI tape. This
program is augmented by
RAMBoost, a memory opti-
mizer, Undelete, and Sched-
uler, a program that can run
Backup unattended at period-
ic intervals.

The included AntiVirus pro-
gram is a product of IBM’s
own Thomas Watson Research
Center. It’s claimed to detect
and correct over 1400 viruses.
Fuzzy-logic technology is used
to find mutating strains of
known viruses.

—Matt Trask

AMD Declares Independence

L ate this summer, Advanced Micro Devices
(Sunnyvale, CA) will start shipping a new series
of 80x86-compatible processors that it says are
not based on Intel microcode. AMD’s strategy is
not only to free itself from costly legal entan-
glements with Intel but also to attract new cus-
tomers by offering chips that fill perceived gaps
in Intel’s product line. For instance, among the
first three new processors is a 40-MHz 486SX.
Intel’s fastest 486SX runs at only 33 MHz.
AMD also introduced a pair of 33-MHz 486SX
chips: One is a 5-V part for desktop systems,
and the other is a 3.3-V part with SMM (System
Management Mode) for mobile computers. First
shipments were slated for —
August and September.

All the chips are based on |

. Intel 5-V
clean-room microcode de- 4860X 25, 33, 50
veloped by engineers who A86SX16, 20, 25, 33
did not copy Intel’s 80x86 48601249, 50, 66
microcode, according to |
AMD. Until now, AMD’s | ntel 3.3-V
80x86-compatible chips 486X 33
used Intel microcode ob- 4868X 20, 25, 13
tained through licensing | 4865125 33

agreements dating back to L
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AMD AND INTEL 486 MICROPROCESSORS

the 1970s—the source of a long-running court
battle between AMD and Intel.

The new processors have fully static cores
and are manufactured in Sunnyvale using a 0.7-
micron, triple-layer CMOS process technolo-
gy- They will cost $185 each in 1000-unit quan-
tities. That’s comparable to Intel’s prices for
similar parts, indicating AMD is not interested
in starting the kind of price war that eroded the
price of 386-compatible chips in 1991 and 1992.

“We’re capacity-constrained with our 486
production right now,” said Dirk Heinen, a pro-
gram manager at AMD. “There’s no point in
driving the price down, when we’ve already got
more orders than we can
handle and we're still trying
to ramp up production.”

::‘:;xs;i‘o Heinen said AMD will
486SX 33", 40° probably ship only a few
486DX2 50 hundred thousand of the new

processors this year—a mi-
AMD 3.3V nuscule fraction of the total
486SXLV 33* 486 market, that is estimated

at 25 to 30 million chips this
(* = AMD microcode) | year.

—Tom R. Halfhill

WINDOWS OUTSELLS DOS

| SPASoftware Sales Report

| Estimated North American

| microcomputer
| retail software sales measared in mithons.

In the first three months of this
year, sales of Windows-based
applications surpassed sales of
DOS-based applications in
North America, for the first
time, according to the Software
Publishers Association, a trade
association of the PC software
industry. The SPA reports that
the Windows sales growth was
fueled by the 112 percent in-
crease in the sales of Windows
databases over the previous
quarter, a sales growth driven
primarily by the success of Bor-
land's Paradox for Windows
and Microsoft’s Access. The
popularity of Windows databas-
es no doubt contributed to Lo-
tus Development's acquisition
of Approach Software’s Ap-
proach database for Windows.
In all four of the major busi-
ness-oriented categories (i.e.,
word processing, spreadsheets,
databases, and presentation
graphics), Windows programs
outsold DOS applications. DOS
continued to hold the lead in
home education, finance, and

| utilities. In the area of enter-

tainment, DOS whomped Win-
dows by generating $60.1 mil-
lion in sales, compared to $3.1
million for Windows.

Trends in Europe were simi-
lar to North America’s in the
first quarter of this year, ac-
cording to SPA Europe. Rev-
enues generated by Windows
products accounted for 70 per-
cent ($338.1 million) of the 41
software firms participating in
the SPA’s data program.

—D. A.




Six Bucks Back

$6 Off

Afier Rebate

Running MS-DOS’
by Van Wolverton

The All-Time Bestselling
Guide to MS-DOS—More
Than 3 Million Copies Sold!

“Written by a human being for
human beings, in a strange and
wonderful tongue: English”

PC Week

Van Wolverton e

et
i

The Anthorized bdion

Van Wolverton gently teaches beginners the basics and offers more experi-
enced computer users a solid grounding in computer fundamentals. Includes
coverage of MS-DOS back to version 3.3 and a complete command reference.
Suggested retail price $24.95.

$6 Off

Mier Rebate

MS-DOS’ to the Max
by Dan Gookin

Tools and Techniques That
Will Make Your Hard Disk
Scream!

v % Disk Included

Easy-to-use strategies, tricks, and shortcuts from the #1-rated MS-DOS
authority. Boost performance, safeguard your data, and create the ultimate
MS-DOS-based system! More than 20 powerful batch files and utilities.
Suggested retail price $29.95.

MS-DOS 6 Books

MS-DOS 6 $6 OF

Companion

Afer Rebate

o o RO
nameoim Companion
i by JoAnne Woodcock

The Comprehensive Reference
That Fully Explores the Power
and Features of MS-DOS 6.

The first easy-to-understand look under the hood at MS-DOS 6. A powerful
tool for support professionals who provide assistance to coworkers and busi-
ness associates. It’s the ultimate nonprogrammer power user’s guide!
Suggested retail price $29.95.

$6 Off

\fer Rebate

MS—DOS 6

Microsoft' MS-DOS’ 6
Step by Step

by Catapult, Inc.

The Fastest Way to Learn
MS-DOS.

2 Disk Included

Too busy to attend classroom training? Train yourself with this timesaving,
self-paced book-and-disk package. There's no downtime because you leamn
right at your own desk!

Suggested Retail Price $29.95.

$6 Off
The Official Six Bucks Back Rebate Coupon |

Favh ook

To receive your $6.00 rebate, send this coupon along with your original store identified sales receipt to the address below.
The receipt must show purchase date between August 1. 1993, and October 31. 1993, and have the price of each book circled.

[ Running MS-DOS ] MS-DOS 6 Companion ] MS-DOS to the Max  [] MS-DOS 6 Step by Step I

I Nime I

| Purchase a Microsoft Press MS-DOS 6 ‘

| book at your local retailer, mail in the offi-
cial rebate coupon, and we’ll send you six
bucks. Buy all four and save even more!
Look for the Six Bucks Back display!

Address

MicresoftPress! .

Send to: Microsoft Press Rebate
One Microsoft Way, Redmond, WA 98052-6399. I Interactive Marketing Services, P.0. Box 1156, Ridgely, D 21681
In Canada, call Macmillan Canada. 416-293-8141.

Please allow 6-% weeks for detirery. Offer available in the U.S. only, Offer void where prohibited, taxed, or otherwise restricted by I
law, Lt one rebate per book. Dniginal coupon only. photocopies not accepted, Coupons must be recerved by Nosember 30, 1993
Microsott and MS-DOS are registered trademarks of Microsoft Corporation. J



Report fromFXE)

JANET WANG

From Manufacturing to Design

Taiwan, long known for
making products for American
and European computer ven-
dors, is now having to reengi-
neer itself. As labor rates rise
here, vendors in Europe and
North America who must
compete in markets defined by
low profit margins are moving
their manufacturing to coun-
tries like Thailand, Malaysia,
and even mainland China,
where the average labor rates
are about one-fourth Taiwan’s.

In the last few years, Tai-
wan's computer industry has
been trying hard to change its
image of being only manufac-
turing oriented. Through in-
tensive upgrading within the
industry, products designed in
Taiwan are no longer the ex-
ception. The government is tak-
ing an active part in helping
companies break out of the
manufacturing mold and move
into product engineering; one
way is through the establish-
ment of research centers, such
as the science-based industrial
park located in Hsinchu.

Hsinchu, the Taiwanese
equivalent of the legendary Sil-
icon Valley region in Califor-
nia, is just far enough from
Taipei (90 minutes by car) to
avoid the expensive rent dis-
tricts of the capital city, yet it’s
still close to major airports. In
fact, companies are increas-
ingly keeping their corporate
and sales offices in Taipei
while setting up their research
centers so that they are a rela-
tively short commute on the
Chung Shan freeway.

Many companies exhibiting
at Computex, Taiwan’s largest
computer show, exemplified
the new focus on product en-
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gineering. For the second con-
secutive year, 0 & / BYTE, an
affiliate of BYTE, sponsored
the Best of Computex awards.

The AcerFormula 64-bit
Windows PC from Acer (based
in Taipei) was the winner of
the Best System award. Its
PICA (performance-enhanced
1/0 and CPU architecture) ex-
hibited outstanding design in a
competitive product category.

PhotoStacker, an image-
compression program from Ul-
tima Electronics (Taipei), was
the winner in this year’s Best
Software category. Compress-
ing a 512-KB by 512-KB color
image on a 386-based PC with
PhotoStacker takes just 6 to 8
seconds.

WalkieFax 200 from Arch-
tek Telecom (Taipei) won the
Best Peripheral award with its
versatile functions, including
laser fax, copier, A4 hand scan-
ner, and PC-Fax.

The winner of the Best Mul-
timedia award was the VGA-
AVer Pro from ADDA Tech-
nologies (Taipei). This product
bridges VGA capabilities with
video devices. It synchronizes
VGA display with standard
composite video and Super-
VHS video in either NTSC or
PAL format.

Zyxel, based in Hsinchu,
displayed its U-14496EPlus
high-speed modem. Providing
speeds of up to 19.2 Kbps and
universal fax with voice capa-
bility, this product won the
Best of Connectivity award.
The company developed its
own ASICs (application-spe-
cific ICs) and firmware for the
winning product.

A lot of companies exhibit-
ing at the show have incorpo-
rated the world’s latest design

trends. For ex-
ample, a number
of “green” mon-
itors were shown
at  Computex.
One such moni-
tor, the View-
Sonic 15G from
ViewSonic In-
ternational (Tai-
pei), has four
power-saving
modes. It won
the Best Display
award.

The winner of
the Best of Input
award was Dex-
trareader, from
Taipei-based Dextra Tech-
nology. Dextrareader is a 600-
dpi gray-scale sheet-fed scan-
ner, supporting the TWAIN
standard. It lets users scan up to
12 pages at a time.

The Best of International
award is a category for prod-
ucts from companies based out-
side of Taiwan. This award
went to the Lexicomp LC-8600
Palmtop PC, designed by Ab-
stract Research & Develop-
ment (Orinda, CA). This sys-
tem included a 16-bit F8680
PC/Chip, | MB of RAM, three
AA alkaline or rechargeable
nickel-cadmium batteries, a
640- by 200-pixel-resolution
screen, an optional 2 MB of
internal RAM, and an internal
9600-/2400-bps fax modem.

You can expect to see more
PC innovations from Taiwan
as more companies take the gi-
ant step from product manu-
facturing to product design. B

Janet Wang is the editor in chief of
0 & | BYTE. a Chinese-languuge
affiliate of BYTE. You can reach her
on BIX c/o “editors.”

Taiwan can no longer
depend on a large pool

of labor that's both
educated and

inexpensive. The ability

to design innovative

products has become the
key to the survival of its
information industry.

MANUEL KING © 1993



PCI: LAYING THE
TRACKS FOR TODAY’S
TECHNOLOGY.

This third Technology Briefing will tel

you about a new local bus technology-
PCI. Jointly developed by Intel
and other industry leaders, it’s
designed for current and next-
generation PCs. PCI picks

up where today’s bus architec-

tures leave off, providing

greater system performance

via a wider data path

and increased expandability.

HOwW TO BREAK
THE BOTTLENECK.

The I/0 bus most people
use today. ISA, was
specified for the
original 286

computer. {ts

[6-bit data

path and 8 MHz

clock speed pro-

vided satisfactory per-
formance for moving
CGA graphic images of
[50-thousand bytes and
DOS applications limited
to several hundred-
thousand kilobytes.
But with current
generation Super VGA
images requiring 750

KBytes and Windows
applications weighing
in at several megabytes.
traditional 1/0 buses
are unable to
transter the
information
quickly
enough. The
solution? A local
bus system capable of
moving 32 bits of data
at 33 MHz.

LOCAL BUS IN
A NUTSHELL.

Simply put. a local bus
takes peripherals off the
I/0 bus and connects

them. together with the

CPU und the memory
subsystem, to a wider.
faster pathway for data.
The result is faster data
transfer between the
CPU and the peripherals.
That's especially
important for servers
and graphic-intensive
software like Windows
and 0S/2.

PCl:
WHERE
LOCAL BUS
IS GOING.

PCl is the

best local bus

implementation.
Highest per-

forming bus today
(refer to back page).
Pathway to new capa-
bilities like plug and play.
+Offers the best expand-

ability for high perfor-
mance peripheral devices.

ROOM TO GROW.

Most PCI systems will
support three to five
performance-critical
peripherals. These
peripherals will be
either integrated directly
onto the motherboard
or can be added via
PCI expansion cards.
such as multimedia.
graphics. disk drives
and LAN cards. Of
course. you can still
use existing ISA.
EISA or Microchannel

add-in cards because
PCI is designed to sup-
plement. not replace. the
traditional 1/O bus.

INDUSTRY-WIDE
SUPPORT.

It was in 1991 that Intel's
Architecture Lab. along
with leading computer
vendors. began work on
adesign specification for
PCI. The PCI speci-
fication has now been
adopted by 168 compa-
nies including OEMs
tike Compag, Dell.
DEC. Gateway

2000. IBM.

NCR and NEC: and
add-in card vendors
like Adaptec. ATI
Technologies, Diamond
Computers. STB. Tseng
Labs and Matrox. As a
result of this alliance.
PCI chipsets. systems,
and add-in cards for
graphics. multimedia
and LANs are

now being

introduced.

NETWORKING

BURST MODE DATA

TRANSFER.

PCI BOASTS A 32-BIT DATA
PATH AND A 33 MHZ CLOCK
SPEED. THIS YIELDS A MAXI-
MUM DATA TRANSFER RATE
OF 132 MEGABYTES PER
SECOND, A MARKED [MPROVE-

MFNT OVER THE 5 MB/SEC.

#"fel-
I8 E

LIS

GRAPHICS

FOR A STANDARD ISA BUS.
AND WITH PCI. DATA IS
WRITTEN TO AND READ FROM
THE PERIPHERALS THROUGH
LINEAR BURSTS. THIS MEANS
THE DATA IS TRANSFERRED
EVERY CLOCK CYCLE. DOU-
BLING PCI’S THROUGHPUT
OVER BUSES WITHOUT LINEAR

BURSTING CAPABILITIES.

CPU
BUS

/Ill

e A

33 MHz x 32-BIT
= 132 MB/sEcC

PCI| BUFFERED
EXPANSION

ARCHITECTURE.

PCI’S ARCHITECTURE FEA-
TURES A BUFFER DESIGN
BETWEEN THE CPU AND
PERIPHERALS THAT AMPLIFIES

THE SIGNAL, ALLOWING

CHIP SET

Disk
DRIVES

MULTIPLE HIGH-SPEED
PERIPHERALS TO BE
ATTACHED TO THE SAME PC|
LOCAL BUS. BUFFERING
ALSO ISOLATES THE
PERIPHERALS FROM THE
CPU, REDUCING NOISE AND
INCREASING RELIABILITY. AND

BECAUSE PCI INTERFACES

FUTURE

PERIPHERALS

WITH ISA, EISA AND
MICROCHANNEL BUSES,
YOU CAN CONTINUE TO USE

EXISTING ADD-IN CARDS.

A JUMPERLESS

FUTURE.

THROUGH PCI, INTEL IS
WORKING TO MAKE AUTO-
CONFIGURATION A PRACTI-
CAL REALITY. AT THE HEART
OF PCi’S DESIGN, BUILT-IN
CONFIGURATION REGISTERS
AND SOFTWARE WILL AUTO-
MATICALLY KEEP TRACK OF
EVERY INTERRUPT BEING
USED IN THE SYSTEM.
WHEN A NEW PCI PERIPH-
ERAL IS ADDED, THE PCl
CHIPSET WILL SIMPLY SELECT
AN UNUSED INTERRUPT. NO
MORE CHANGING JUMPERS.
NO MORE KEEPING TRACK
OF IRQs.
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PCl PERFORMANCE

Bus
THROUGHPUT

THE TORQUE BENCHMARK
ILLUSTRATES PCI’S BUS
THROUGHPUT FOR GRAPHICS
OPERATIONS. IT MEASURES
THE RATE AT WHICH BYTES
ARE TRANSFERRED FROM
MAIN MEMORY TO SCREEN.

Megabytes/Sec

PC! VESA Bus ISA
SVGA SVGA SVGA

Source’ Torque Benchmark,

THIS BENCHMARK WAS RUN ON IDENTICALLY CONFIGURED 1486™ DX2-66 CPU-BASED SYSTEMS. ONLY
THE BUS ARCHITECTURE, AND THEREFORE THE GRAPHICS CARD, WAS CHANGED. ALL SVGA GRAPHICS
CARDS USED VERSIONS OF ATI’S MACH32 GRAPHICS ACCELERATOR FAMILY.

PCI: A BUS
WITH A FUTURE.

The Intel Architecture

sor-based and Intel
Pentium™ processor-

tionality from today’s
demanding peripherals
like full-motion video

Lab was instrumental
in establishing the
industry’s PCI Special
Interest Group (SIG).
The PCI SIG was
responsible for defin-
ing and establishing the
PCI specification as a
standard. In fact, it has

already defined a new
specification to support
64-bit extensions and 3.3
volt systems.
IS THERE A
PCIl LOCAL BUS IN
YOUR FUTURE?

Yes. especially if you’re
interested in maximum
performance and func-

WANT TO LEARN MORE? CALL 1-800-955-5599.

and graphics. And
there certainly is if
your outlook is long-
term, since Intel and

its partners designed
PCI to also be the
architecture for the next
generation of technology.
Users of 1486 proces-

based systems will be
the real beneficiaries of
PCI's greater bandwidths
and clock speeds. So
when buying your next
system be sure to specify
PCl local bus.

1993 Intel Corporation
All products mentioned are trademarks
of thetr respective companies

To find out more about PCI local bus technology. call us and we'll gladly send you a PCI technical overview with benchmarks.
a list of PCI systems and add-in boards. and information on the PCI SIG. Just ask for literature package #69. Reprints of the
Pentium processor and OverDrive™ Processor Technology Briefings are also available through our toll-free number.
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Cyber Worlds

WILLIAM GIBSON

HUGH KENNER

H ere’s a sampling from the opening page of Vir-
tual Light:

The courier presses his forehead against layers of glass, ar-
gon, high-impact plastic. He watches a gunship traverse the
city’s middle distance like a hunting wasp, death slung be-
neath its thorax in a smooth black pod.... The air beyond
the window touches each source of light with a faint hepat-
ic corona, a tint of jaundice edging imperceptibly into brown-
ish translucence. Fine dry flakes of fecal snow, billowing in
from the sewage flats, have lodged in the lens of night.

Like the worlds he presents, William Gibson’s way with words can take some
getting used to, if only because word and world are aspects of one another. He
writes from within the dystopia he’s presenting, and the language he puts on the
page is different from today’s American for the same reason today’s American
is different from 1770’s American (“‘When in the course of human events...”). Bill
Clinton’s way with idiom would have broken Thomas Jefferson’s heart, but then
so would have Bill Buckley'’s.

We feel at home, it may be, in our grandparents’ nightmares. And very likely
we should all be unhappy in any future to which we could be suddenly transported.
What has always made real futures habitable is their way of coming about in
tiny increments, and what makes fictive ones like Gibson’s unsettling is the
Blade Runner effect: our total immersion as early as page 1.

So novel is the language, it’s not always quite clear what he’s saying. Look back
three paragraphs. What about that “hepatic corona”? Hepatic in a visual con-
text means liver-colored, which the OED specifies as dark brownish-red. But
“a tint of jaundice™? Jaundice—true, a liver disorder—does tint the skin, though
not dark brownish-red but yellowish. So what does Gibson mean us to see? I'd
call that a naive 1990°s question. He means us to receive the sickly impact of a
word-string, hepatic-jaundice-brownish-fecal-sewage. Not a nice place, Mexico
City, 2005.

Yes, as near as 2005. The writer who coined the word cyberspace, and a
decade ago took every science fiction award in sight with the dystopia of the
decade, Neuromancer, now ventures a future just 10 years away, when, in his
words, “All the technology we read about today like virtual reality and telepresence
has come to pass, but otherwise it’s business as usual.”

And if you think I'm not telling you what the book’s “about,” you’re right. Re-
viewers of Neuromancer ran up against the difficulty of saying what “happens”
in a mental space where such once-firm counters as “character” have fallen vic-
tim to virtuality. There are “characters” in Neuromancer whom you could neither
sue nor shoot, existing as they do solely as binary trees of interactive cognitive
attributes. Hence, no way to paraphrase that book’s last 20 pages.

But Virtual Light? It turns on the theft of a pair of virtual-reality glasses that
an ex-cop named Berry Rydell is supposed to retrieve. (“Ex-" is a trademark of
the Gibson cosmos, where people get demoted, disgraced.) But something not quite
human has an interest in what those glasses show....

Don’t worry. Just absorb the prose texture. It’ll carry you  VIRTUAL LIGHT
through a reality every bit as absorbing as Blade Runner’s. B Willam
— — Bantam Books
Hugh Kenner is Franklin and Callaway Professor of English at the TN 0-583-07400-7
University of Georgia. He writes for publications ranging from the $21.95

New York Times to Art & Antiques. You can contact him on BIX as
“hkenner.”
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COMPUTER
FUNDAMENTALS

HOW COMPUTERS WORK

Warner New Media, 3500 Olive Ave., Burbank, CA
91505, (800) 593-6334 or (818) 955-9999, $79.99

ow Computers Work is an interactive

CD-ROM for the Mac that explains
in layperson’s terms the fundamentals of
computer hardware. While this title won’t
help the experienced computer user, it’s a
great way to introduce new users to computer
technology basics.

Based on Time-Life’s Understanding Com-
puters and How Things Work series of books,
it uses rich graphics, animation, and Quick-
Time movies to illustrate the fundamentals
of computer hardware and software. This |
complex topic is broken down into categories
such as input, output, memory and storage,
processing, programming, applications, and a
time line.

In one topic, a QuickTime movie shows a
diagram of a color monitor with red, green,
and blue electron-gun beams sweeping across
the monitor’s face. It clearly demonstrates
how the beam strikes the surface, thereby en-
ergizing the screen phosphors, which glow
to form the image. Icons supply access to a
notepad, a bookmark function, a glossary/
index, and a navigation aid that helps steer
you through the reams of information.

Both male and female voices provide a
sonorous voice-over for these sections. The
time line provides a comprehensive history
of the computer’s evolution, yet there are cu-
rious omissions. For example, the Macintosh
appears several times, but the only processor
mentioned is the Intel 80x86 series, which
isn’t found in that computer.

The average BYTE reader probably won’t
find much new in this material. But if you're
training new users, or you have a child start-
ing an introductory computer course, How
Computers Work might be a great help.

—Tom Thompson
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PROTECT YOUR
SOFTWARE

EE | ’
Authorization Button.
Call 800-258-5061

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
Senal #| Memory |Protection| Timer |Responses

DS51420 ID Button X

Button Type

DS1427 Time Button X 4K bits X

DS51425 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
trade in for an Authorization
Button and Holder. This offer
is good until August 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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NETWARE FOR THE FUN OF IT

HOW TO KEEP YOUR NOVELL NETWORK ALIVE By James Nadler
and Don Guarnieri Random House Electronic Publishing {formerly Bantam
Computer Books), ISBN 0679-79109-4, $26.95

he opening Hunter S. Thompson quote announces that this
gonzo guide to Novell networking won’t take the dry, plod-
ding approach typical of the genre. Humorously messy cartoons
by Steve Marcus confirm that this is a hip computer book with an
attitude. It’s also informative. Chap-
ters on subjects such as cabling, inter-
networking, tape backup, storage sub-
systems, communications, printing,
and workstation/server hardware de-
liver a healthy mixture of technical
reference, product description, trou-
bleshooting procedures, and general |
advice all focused on what you need to
know to run Novell LANs. f
The advice rings true: Divide and |
conquer, do with few and simple tools,
be religious about backups, and re-
spect users. The technical, product, and troubleshooting materi-
al springs from a vast reservoir. Nadler and Guarnieri are work-
ing consultants, not theoreticians. You won’t find answers to
every conceivable question about source routing, X.25 gateways,
or DAT (digital audiotape) backup products-—that wouldn’t be
possible—but you will find a number of highly specific nuggets
on these and many other subjects. If one of those tips solves a
problem of yours, the book will have paid for itself. If not, you will
still have been entertained, enlightened, and reassured. “Re-
member,” the authors point out, “that none of this stuff really
works.”

1O KEEP
(-} Oy

L NETWOR, VR

\"g\- ally,

—Jon Udell

RELATIONAL DIFFERENCES

UNDERSTANDING RELATIONAL DATABASES by Fabian Pascal
John Wiley & Sons, ISBN 0471-585-386, $29.95

Y ou don’t have to get far into Fabian Pascal’s Understand-
ing Relational Databases before you’re struck by the un-
easy feeling that (a) you thought you understood what it meant for
a DBMS to be a relational DBMS, but you were wrong, and (b)
many people writing and selling DBMS packages (as well as
computer publications reviewing the software) were equally ill-
informed.

Not only is the book a tutorial, it also points a harsh finger at
an industry that, in its rush to build database software, has for-
gotten (or possibly ignored) many of the fundamental require-
ments of the relational technology. The yield is a crop of file
management packages with “*sort of relational” outer husks pass-
ing themselves off as true RDBMSes.

The author’s sharp elbow in our ribs reminds us that there’s no
such thing as “sort of relational.” Worse, many DBMS products
have—with the help of nonlogic from their designers—changed
from “sort of relational” to simply relational. The ultimate losers
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A literal encyclopedia of DOS knowledge. This
book isacompletely revised edition of ourbestselling
PC System Programming book which has been read
by over 225000 programmers worldwide. Whether
you want ta program in Assembly Language, C,
Pascal or BASIC, you'll find dozens of practical
working examples for each of these languages.

$59.95 with companion disk.

Y Beominlontuniclal £ A

EXCEL for Science & Technology

focuses on the power of Excel
beyond the spreadsheet. Learn
about Excel Solver. Scenario
Manager, Mathematics
Functions. Physics. Chemistry,
Technology Conversion and
many other topics.

This book and its comipanion
disk allow you to immediately
apply what you learn by using
the macros and mini-programs
on the disk. Excel for Science
and Technology is more thana
book: it's an indispensable
professional work tool.

Comput

easily.

o papucin

gy &

Upgrading &
Mcintaining Your PC

Turn your PC into a high
performance  screamer!
Whether you're adding
memory or a hard drive, aCD-
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
Sleuth™ diagnostic software
that helps you analyze your
systems performance.

$34.95 with companion disk.

$44.95 with companion disk.

AutoCAD 12 Programming

teaches you how to integratecustom
functions and commands into your
AutoCAD system. Learn about batch file
programming, for user defined startup:
creating script files, for specific drawing
sequences: and programming custom
commands with AutoLISPor ADS. Sample
menus and programming examples on the
companion disk help you learn quickly and

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.
Contains info on new

Overdrives. DX2s and even
the Pentium. Includes System
Sleuth Professional and PC
Info software on companion
diskette.

$34.95 withcompaniondisk.

ing Know How Books
for udvancing your business skills

Includes
Tempest
the graphic shell for DOS

L LIl
DOS 6.0 Complete » Special Edition
This is the practical user’s guide 1o DOS 6.0. Over 1100
pages of helpful hints cover everything from instaliation to
DOS 6.0°s new utilities - MemMaker, DoubleSpace, Anti-
Virus and Defrag.

The companion disk includes free software. Tempest - the
graphic shell for DOS 6.0 that lets you click. drag and drop!
If you often find yourself stuck at the C> prompt trying to
figure out what to 1ype next. you need Tempest. All DOS
commands are executed with just a click of the mouse.

$39.95 with companion disk.

MuItifnedia Mania

Learn the basics from adding CD-ROMs and sound boards to
making a MPC system. Includes CD-ROM with over 400
megabytes of sounds, graphics, animations, samples and
techniques. Experiment with several commercial multimedia
demon-strations. Valuable coupons from major software
publishers worth over $600.00 inside. Register your book and
get a tree jewel case.

$49.95 with companion CD-ROM.

The SoundBlaster Book

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

$34.95 with companion disk

$34.95 withcompanion disk. Circle 61 on Inquiry Card (RESELLERS: 62).

ase rush me the follomny booes: For fast, delivery Order Toll Free 1-800-451-4319 &1, 29, or FAX (616) 696-0325 |

Phone: (615) 598-0330 » Fax: (616) 698-0325 Total amount fund

Order Toll Free | PEInCer P a— :54295 ¢2- | Or mall this coupon to: Abacus, 5370 52na Street SE, Grand Rapids, Ml 49512 |
AutoCAD 12 Programming . $44.95 ca. X
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NOFTLANDING
LINUX SYSTEM

SLS: POSIX UNIX clone for the 386
As reviewed in March “"UNIX WORLD”

Inolides.: » full kemel source ® X11R5 Openlook ® TeX
* emacs ® TC/PIP, NFS & SUP ¢ complete C & C++
development environment ® 600+ utilifies ® SVR4 ELF binary
compatibility ® Windows 3.1 APl & ABJ

Price: o $99 U.S. plus $15 S&H for 30 disk distribution,
or QIC 150 tape, or CD (CD includes full source) or
* $199 U.S. plus $15 S&H for quarterly subscription

. s
Sofllanding Software

Genlte touchadowns grom DOS bailouls
* Cheque * Money Order B2 @ Dealer Inquiries Wekcome * Motif available
910 LopGe AVENUE, VICTORWA, B.C. VBX 3AB CaNADA
PHOKE (604) 360-0188 Fax (604) 385-1292

Ever seen a grown pirate cry ?

Just plug this in ... and watch
MEMOPLUG™

The amazing Software protection system based on a
hardware plug. Contains read-write programmable
memory. This system is 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 serial 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 umque Time-limited software protection system is
based on a plug contaimng a real-time clock. It allows
users limited exccution imes for leasing and demonstration
applications.

A pussword system allows vou to rewind the clock by telephone

Design: Zamir studio

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

3 [
Tel: (407) 682 1587 Fax: (407) 869 1409 EllaShlm
South Africa:  LionSoft Tel: 011 640 6002
v ‘ I ‘ » * L 1 !

Holland: MH.P Tel: (31) 440612916 COMPUTER

France CTI Tel: (4738 16 17 S Huganim, PO Box 8691

Spain Economic Data Tel: (34) 1 442 2800 Haifa 35022 ISRAE]

Czeck Republic: PC Kompas Fax: (42) 243 11 88 Tel: 972-4-516111, Fax: 972.4.528613

Currently looking for international distributors
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are you and I, since a DBMS that’s not relational is unable to
incorporate all the safeguards and optimizations that relational
technology sought to install in the first place.

It is Pascal’s well-meaning intention to introduce the reader to
enough relational theory so that he can proceed to eliminate
much of the confusion that has arisen about it over the past two
decades. We are reminded that an RDBMS is not just a mathe-
matical plaything, but a concept that yields practical results.
Thanks to the author’s gift of clear writing, even a moderately de-
termined reader stands a good chance of realizing the title’s
promise by the last page.

—Rick Grehan

CASUAL TECHNOLOGY

ARTIFICIAL LIFE PLAYHOUSE By Steven Prata The Waite Group Press,
ISBN 1-878739-32-8, $23.95

NANOTECHNOLOGY PLAYHOUSE By Christopher Lampton

The Waite Group Press, ISBN 1-878739-33-6, $23.95

When the rush of technology seems too much, it’s useful
to sit back and simply take a casual, lighthearted look at
the oncoming wave. Artificial Life Playhouse and Nanotechnol-
ogy Playhouse take this approach. Both are informative, and they
include demonstration programs on disk. Neither will tax your
technical skills.

Artificial Life Playhouse provides a quick overview of various
artificial-life topics, such as cellular automatons and genetic al-
gorithms, and then plunges you into a delightful collection of
demonstration programs. My favorites
are a pair of programs that simulate the
evolution of antlike creatures as they
feed and reproduce. One version con-
trols a single ant colony; the other pro-
gram provides competition between two
colonies. It is incredibly easy to become
attached to these little critters as you de-
sign a better bug.

Most of the provided software is in
the public domain and available
through a variety of on-line systems.
You’ll appreciate having them all in
one place, along with design hints
and problem-solving exercises to pro-
vide a little challenge.

If you've spent any time reading in
the field of nanotechnology, you know
that most of it is highly technical—
articles describing the bonding mech-
anism between atoms and proving you can make mechanical
dolls that will fit on the head of a pin. Nanotechnology Play-
house is more of a light stroll through the nano landscape—from
roving factories able to manufacture your heart’s desires to ma-
chines surfing through your bloodstream looking for hostile cells.
All this, of course, is fictional; some of it absurdly so. However,
this material is a look into the eyes of some modern dreamers
who claim we have yet to begin making really microminiaturized
systems. W

ERTIFICIAL LiFe

PLAYHOUSE

—Raymond GA Céré



The New
(eneration
Monitors

ViewSonic’s New Generation is everything high
performance monitors should be. .. and more.

The ViewSonic 15, 17, 20 and 21 produce
remarkably crisp, sharp screen images with
enhanced vibrant colors. Some advanced
innovations include ergonomically designed
drop-down digital control panels, special
screen coatings, the ViewMatch™ color control
system, and resolutions up to 1600 x 1280
non-interlaced.

The biggest surprise of all is the price—much
less than you'd expect to pay for such
astounding quality.

Call ViewSonic at 800-888-8583 for
information on our award-winning monitors.

Welcome to the New Generation.

FEATURE SUMMARY

YiewSonic | ViewSonic
20 21

Screen Size
Dot Pitch (mm)

Horizontal
Frequency (Ktiz)
1600 x 1280
Non-Interlaced

Maximum Refresh
Rate (Hz) at
1280 x 1024 N1

Flat Square Screen

(.
ViewMatch™ Color
Control

Low Radiation
(MPRIT)

Suggested List

ViewSonic

20480 Business Pkwy ~ Walnut. CA91789
‘Tel. (909) 869-7976  Fax (909) 869-7958

ViewSonic 21 screen image by SPATIEL TECHNOLOGY INC., Boulder, CO. Created with

ACIS™ Geometric Modeler and rendered with Visualiation Husk

*Color temperature select 9300°K or 6550°K only READERS' CHOILE
: RUNNER UP

All products and brand names are registered trademarks of their registered companies
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ug and Play Tape Backup.

That'sit. 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. [t’s light
and compact, the ideal solution for
backing up notebooks and laptops. And
Trakker can back up unatrended, so vou
can go anywhere, too. Trakker is
available in two models. At $348,

Trakker.

Trakker 120 (120 MB capacity, using
dara compression) is the price leader.
And Trakker 250 (250 MB capacity
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 LANTtastic’ certification.

For a FREE 88-page catalog,
please call 1-800-451-0897
ext. 227 today.

Backup so simple it's advanced ™

Muni data cartridge sold separately. © 1992 Colorade Memory Systems Inz. All righis reserved. Jumbo, Trakker and Colorado
INC. are trademarks of Coloradn Memory Systems. Inc. All other trademarks are property of their respective compames. JTB-BYT051593
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India’s Software Edge

JON UDELL

ecently, I saw a demon-

stration of a new Motif-

based programmer’s tool

called Sextant. It’s a
source code analyzer that converts C
programs into labeled graphs that you
navigate interactively. The demonstra-
tion was impressive. What made it
unique for me was that it took place in
the offices of Softek, a software com-
pany in New Delhi, India.

It’s well known that Indian engi-
neering talent pervades every level of
the microcomputer industry. But what’s
happening in India? On a recent tour
of the country, I visited several high-
tech companies and discovered that In-
dia is evolving rapidly from an exporter
of computer engineering talent into an
exporter of computer products and ser-
vices. Software exports, in particular,
dominate the agenda. A 1992 World
Bank study of eight nations rated In-
dia as the most attractive nation for
U.S., European, and Japanese compa-
nies seeking offshore software-devel-
opment partners. |

The World Bank study was con-
ducted by Infotech Consulting (Par-
sippany, NJ). When the opportunity
arose to visit India, I contacted In-
fotech’s president, Jack Epstein, for ad-
vice on planning my trip. He referred
me to Pradeep Gupta, an entrepreneur in New Delhi who publishes
two of India’s leading computer magazines, PC Quest and
DataQuest. Gupta also runs market-research and conference
businesses. He orchestrated a whirlwind week of visits to com-
panies in New Delhi and Bombay and generously took time to ac-
quaint me with the Indian high-tech scene.

Small-systems

A Nation of Small Systems

Even among Indians, there’s a tendency to attribute India’s emerg-
ing software prowess to the innate mathematical abilities of its
people. “After all, we invented zero,” says Dewang Mehta, an in-
ternationally known computer graphics expert. He is also exec-

thinking makes
India a strategic
software partner

utive director of the National Association of Soft-
ware and Service Companies (NASSCOM) in New
Delhi.

While this cultural stereotype may hold more
than a grain of truth, it’s not the whole story. As
|  NASSCOM'’s 1992 report on the state of the Indian

software industry notes, India has the world’s sec-
| ond-largest English-speaking technical work force.

Consequently, Indian programmers are in tune with
the international language of computing, as well as the language
spoken in the U.S., the world’s largest market.

Furthermore, India’s data-communications infrastructure is
rapidly modernizing. And the Indian government has begun an ag-
gressive program of cutting taxes and lifting import restrictions
for export-oriented Indian software businesses while simulta-
neously clearing the way for foreign companies to set up opera-
tions in India.

Other countries share many of these advantages, but India
holds an ace. It is a nation of small systems. For U.S. and Euro-
pean companies that are right-sizing mainframe- and minicom-
puter-based information systems, the switch to PC-based

SEPTEMBER 1993 BYTE &8BS

CATHARINE BENNETT © 1993



ProiferaﬁonofSoﬂwmhMy'lllnﬁa

APGHAMNISTAN

‘ g «Chancigarh
PAKISTAN

éNew Dalhi (f

« Jaipur

% o1

Kéhdl 2 Gandhl.n..gur

« Ahmadabag  Snopals

L]

Arablan Sea

client/server alternatives can be wrenching.
Dumping the conceptual baggage of lega-
cy systems isn’t a problem for India, how-
ever. because, in general, those systems
simply don’t exist. “India’s mainframe era
never happened,” says Gupta.

When Europe, Japan, and the U.S. were
buying mainframes left and right, few In-
dian companies could afford their high
prices, which were made even more cost-
ly by 150 percent import duties. Also, a
government policy limiting foreign in-
vestors to a 40 percent equity stake in In-
dian manufacturing operations drove com-
panies like IBM away, and the Indian main-
frame industry never got off the ground.

But what did develop was an indige-
nous microcomputer industry. In the early
1980s, Indian companies began to import
components and to assemble and sell PC
clones that ran DOS. This trend quickened
in 1984, when the late Rajiv Gandhi, prime
minister and an avid computer enthusiast,
lifted licensing restrictions that had pre-
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vented clone makers from selling at full
capacity.

In the latter half of the 1980s, a com-
puterization initiative in the banking in-
dustry shifted the focus to Unix. Front of-
fices would run DOS applications, but
behind the scenes, a new breed of Indian-
made PCs—Motorola- and Intel-based
machines running Unix—would handle
the processing chores. Unfortunately, that
effort stalled when the banks ran afoul of
the unions; even today, many of the Bank

India's mainframe era never
happened.

R R 5 — Pradeep Gupta,
entrepreneur
and publisher

of PC Quest
and DataQuest

MYANMAR

of India’s 50,000 branches aren’t
linked electronically.
Nevertheless, the dic was cast,
and India entered the 1990s in pos-
| session of a special advantage. In-
dian programmers are not only
well educated and English-speak-
ing, but out of necessity they’re
keenly focused on client/server or
multiuser solutions for PCs run-
2| ning DOS (with NetWare) or
Unix—just the kinds of solutions

/| that U.S. and European companies

are rushing to embrace. India finds
itself uniquely positioned to help
foreign partners right-size legacy
applications.

The small-systems mind-set also
guides India’s fledgling super-
computer industry. Denied per-
mission by the U.S. government
to import a Cray supercomputer,
the Indian government’s Center
for the Development of Advanced
Computers built its own—very
different—sort of supercomputer.
Called PARAM, it gangs Inmos
T800 transputers in parallel and
can also harness Intel 860 proces-
sors for vector work. Related de-
velopments include a transputer-
based neural-network engine
intended to run process-control ap-
plications. The designers of this
system impressed me with their
clear grasp of the way in which in-
expensive transputers can yield su-
perior performance, scalability,
modularity, and fault tolerance.

Software Products and Services
Many of the companies 1 visited produce
comparable offerings for LAN or Unix en-
vironments. In the realm of packaged soft-
ware, Oberoi Software in New Delhi sells
a high-end hotel management application
using Sybase 4.2 that runs on Hewlett-
Packard, DEC, and Sun workstations. A
low-end version uses Btrieve for DOS
LANs. Softek offers 1-2-3, dBase, and
WordStar work-alikes for DOS and Unix.
Shrink-wrapped products, however,
aren’t India’s strong suit at the moment.
PCs remain scarce and expensive com-
modities. According to DataQuest, fewer
than 500,000 PCs can be found in this na-
tion of 875 million people. To a U.S. soft-
ware engineer, a $3000 PC might repre-
sent a month’s wages. An equivalently
prosperous Indian professional would have
to work a full year to pay for the same sys-
tem. To put this in perspective, the average
per capita wage in India is about $320,
and the government caps the monthly



IF THERE WERE ONLY ONE KIND OF
COMPUTER SYSTEM, YOU’D ONLY NEED
ONE KIND OF PRO'I'EC'I'ION

MINUTEMAN
LANMASTER
SOFTWARE
Bi-directional
Communication
Power Monitoring
Shutdown
Software

MINUTEMAN

CP SERIES

TRUE ON-LINE
500VA to 10KVA
Starting at $899

MINUTEMAN
POWERMIND SERIES
LINE-INTERACTIVE
600VA to 1250VA
Starting at $579

MINUTEMAN
ALLIANCE SERIES
STANDBY AND
LINE-INTERACTIVE
300VA to 750VA
Starting at $159

MINUTEMAN
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Too many companies go out into the
hazardous world of business with the
wrong UPS protection, or none at all.
At MINUTEMAN, we know that differ-
ent systems face different dangers.

That's why MINUTEMAN offers
five different safeguards, the most
comprehensive line in the industry.

Like the new MINUTEMAN
LANMASTER power monitoring shut-
down software. It combines all
the features of similar competitive
products and features the most
sophisticated diagnostic techniques
available.

Or the MINUTEMAN LINE-INTER-
ACTIVE MODELS, the most economical
protection of their kind on the market.
Each comes with a MINUTEMAN
Platinum Protection Plan covering up
to $25,000 and a two-year warranty.

So call MINUTEMAN today. Our
skilled professionals worldwide are
ready to answer your questions and
help you find the perfect UPS for
your system.

MINUTEMAN. It's all the protection
you need. Whatever you need.

UNINTERRUPTIBLE POWER SUPPLIES

(800) 238-7272

© 1993 Para Systems Inc.
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INDIAN/U.S. PARTNERSHIPS

A growing trend among Indian computer companies is to work with U.S. companies.
INDIAN COMPANY U.S. PARTNER PRODUCTS

Citicorp Overseas Software Citicorp Software services

HCL-HP Hewlett-Packard Workstations, PCs, software
ITC Lotus Development Software services

_Mastek Ingres Software services

Onward Computer Technologies Novell Software services, maintenance
Pertech Computers Dell Computer Motherboards, PCs

Rolta India Intergraph CAD workstations, services
Tata Information Systems 1BM PS/2, PS/VP, software services
Tata Unisys Unisys Workstations, software services
Wipro Infotech Sun Microsystems Workstations, software services

salary of Indian corporate executives at
around $1600 per month.

Software piracy is another vexing prob-
lem. “The competition for a S000-rupee
{approximately $165] Indian spreadsheet
isn’t a 15,000-rupee imported copy of Lo-
tus 1-2-3,” says Gupta, “but rather a zero-
rupee pirated copy of Lotus 1-2-3.”

Painfully aware of the effect piracy has
on the country’s international reputation
as a software power, government and in-
dustry leaders have joined forces to com-
bat it. The Department of Electronics
(DoE), for example, has funded an anti-
piracy campaign, and Lotus has a $69
amnesty program that enables users of il-
legal copies of 1-2-3 to come clean.

Reengineering Is a National Strength

The real action in Indian software isn’t in
products. It’s in reengineering services. A
typical project, for example, might involve
re-creating an IBM AS/400-type applica-
tion for a LAN or Unix environment. A
few years ago, Indian programmers almost
invariably would perform such work on
location in the U.S. or Europe, a practice
called “*body shopping.” This was conve-
nient for clients, but it wasn’t very bene-
ficial to India because the tools and the
knowledge spun off from reengineering
projects tended to stay overseas.

More recently, the trend is to carry out
such projects on Indian soil. Softek, for
example, used a contract to build a law-
office automation system for a Canadian
firm as an opportunity to weld a number of
its own products into a powerful, gener-
al-purpose client/server development
toolkit. Softek engineers showed me how
that toolkit supports single-source devel-
opment of GUI software for DOS or Unix
(in character mode) as well as Windows.
They explained that client programs can
connect to Softek’s own RDBMS (rela-
tional DBMS) or to servers from Gupta,
Ingres, Oracle, or Sybase. That's an im-
pressive achievement matched by few
companies anywhere in the world, and it’s
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one that should greatly enhance Softek’s
appeal to foreign clients.

While reengineering often means right-
sizing, that’s not always the case. For ex-
ample, the National Indian Institution for
Training, a New Delhi-based computer-
training institute rapidly expanding into
the realm of software products and ser-
vices, has rewritten a well-known U.S.
commercial word processor. Rigorous de-
velopment techniques are the watchword at
NIIT. *“We have a passion for methodolo-
gy,” says managing director Rajendra S.
Pawar, whose company also distributes
Excelerator, Intersolv’s CASE tool.

Other projects under way at NIIT in-
clude an X Window System interface
builder, Mac and DOS tutorials to accom-
pany the Streeter series of math textbooks
(for McGraw-Hill), a simple but effective
multimedia authoring tool called Imag-
inet, a word processor for special-needs
users that exploits an NIIT-designed mo-
tion- and sound-sensitive input device, and
an instructional video system.

Although services outweigh products
for now, and the Indian trade press has
complained that no indigenous software
product has yet made a splash on the world
scene, the situation could well change. In-
dian programmers are talented, and they’re
up-to-date with database, GUI, network,
and object-oriented technologies. These

‘We want to create many
Hong Kongs and Singapores
in India.

— N. Vittal,
Secretary to
the Government
of india,
Department

of Electronics

skills, along with wages 10 or more times
less than U.S. programmers, make Indian
programming a force to be reckoned with.
Software development is a failure-prone
endeavor; many products never see the
light of day. But, as Tata Unisys (Bom-
bay) assistant vice president Vijay Sriran-
gan points out, “The cost of experimenta-
tion in India is low.” Of the many software
experiments under way in India today,
some will surely bear fruit.

A major obstacle blocking the path to
commercial success is the lack of interna-
tional marketing, but some help has been
forthcoming. Under contract to the U.K.’s
Developing Countries Trade Agency, the
marketing firm Schofield Maguire (Cam-
bridge, U.K.) is working to bring selected
Indian software companies to the atten-
tion of European partners. “India does
have a technological lead over other de-
veloping countries,” says managing partner
Alison Maguire. “But to really capitalize
on its software expertise, it must project
a better image.”

Some companies have heard the mes-
sage. For example, Ajay Madhok, a prin-
cipal with AmSoft Systems (New Delhi),
parlayed his firm’s expertise with com-
puter graphics and digital video into a
high-profile assignment at the 1992 Olym-
pics. On a recent U.S. tour, he visited the
National Association of Broadcasters show
in Las Vegas. Then he flew to Atlanta for
Comdex. While there, he bid for a video
production job at the 1996 Olympics.

Incentives for Exporters

According to NASSCOM, in 1987, more
than 90 percent of the Indian software in-
dustry’s $52 million in earnings came from
“on-site services” (or body shopping). By
1991, on-site services accounted for a thin-
ner 61 percent slice of a fatter $179 million
pie. Reengineering services (and, to a less-
er extent, packaged products) fueled this
growth, with help from Indian and U.S.
government policies.

On the U.S. side, visa restrictions have
made it harder to import Indian software
labor. India, meanwhile, has developed a
range of incentives to stimulate the soft-
ware and electronics industries. Govern-
ment-sponsored technology parks in Noi-
da (near New Delhi), Pune (near Bombay),
Bangalore, Hyderabad, and several other
locations support export-oriented software
development. Companies that locate in
these parks share common computing and
telecommunications facilities (including
leased-line access to satellite links), and
they can import duty-free the equipment
they need for software development.

The Indian government has established



Power Packed Upgrades.
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“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 ....oooounvurssmmsssssnnsnns $89
STANDARD 220 DESK/TOWER .......... $89

ULTRA-QUIET UNITS

Unratle vour nerves with
a Silencer power supply,
recognized since 1986 as
the industry’s quietest.
They're cooled by custom,
high-efficiency fans that
are virtually inaudible!

A must for home office or multimedia applications.
SILENCER 205 SLIM .......ccovnmrminnenes $119
SILENCER 220 DESK/TOWER ... $129
SILENCER 270 DESK/TOWER .......... $179
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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 (3008 models), UL/CSA/TUV
approvals, and a no-hassle 2-year warranty! ldeal
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 expandabiliry!
Ideal for commercial and industrial applications.

CASE SPECIFICATIONS
Desktop Tower Monster
Exposed Drive Bays: 3 f 13
Totl Drive Bays 5 § I8
Motherboard Capacity: | I
Power Supply Capacity | 1 3

Cooling Fan Capaciy ) 3 6
Filtered Air Inlet Yes Yes Yes
[.ULL‘JHC l'rnm ])mlr \L‘~ No \'v
Professional Controls Yes Yes Yes
\ll-Steel Construction: Yes Yes Yes
Beige or Black Finish Yes Yes Yes
Meers FCC-B Specs Yes Yes Yes
\|.h|L‘ n L\\ \.;'\ \.L'\ \‘L\
SOLID-STEEL DESKTOP CASE......... $295
SOLID-STEEL TOWER CASE .......... $395
SOLID-STEEL MONSTER CASE........ $895

It's a fact. 486 chips rur hot, often exceeding 185°F!
Now, vou can cool vour 486 to a safe 83°-95F with
our popular CPU-Cool. It prevents randon: 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°- 100°F

CPUTEMP | F)
B prevents system errors
wadds vears to CPU life
» thinner, quieter, and =
better-built than cheap
imported inmitations. -

WITHOUT WITH

m safe, simple installation
CPU-COOL ....... $29

REDUNDANT POWER

Eliminate the risk of network downtime or data loss
due to power supply falure 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, utilizing a special power-management
interface module. A must for mission critical LANS.
m 900 watts peak power
= 100X more reliable
than a single-unit
m load-sharing design
m hot-swap capability
m allows dual UPSs
m monster-case campatible -

TWIN-POWER 900 ......oorvvenvvcrvirrmnsernns $995

PC POWER & COOLING, INC.
5995 Avenida Encinas, Carlsbad, CA 92008 * (619) 931-5700 * (800) 722-6555 * Fax (619) 931-6988

Most orders shipped same day. We accept Visa, MC. COD. or PO on approved credit. Turbo-Cool, TwinPower and CPU-Cool models guaranteed for 1 vears. All otaer products guaranteed for | vear.

&

Hours: 7 a.m. - 5 p.m.

Slencer, Turbo-Cool, ThermaSense, TwinPower, and CPU-Cool are trademarks or registered trademarks of PC Power & Cootiag, Inc. ©1993 PC Power & Cooling, Inc.
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export processing zones in which foreign
companies can set up subsidiaries that en-
joy similar advantages and receive a five-
year tax exemption. Qutside these pro-
tected areas, companies can get com-
parable tax and licensing benefits by de-
claring themselves fully export-oriented.

Finally, the government is working to
establish a number of hardware technolo-
gy parks to complement the initiative in
software. *We want to create many Hong
Kongs and Singapores,” says N. Vittal,
Secretary of the DoE and a tireless re-
former of bureaucracy, alluding to the eco-
nomic powerhouses of the Pacific Rim.

The Indian high-tech entrepreneurs [
met all agreed that Vittal’s tenacious slash-
ing of government red tape has blazed the
trail they now follow. How serious is the
problem of government red tape? When
the government recently approved a joint-
venture license application in four days,
the action made headlines in both the gen-
eral and trade press. Such matters more
typically take months to grind their way
through the Indian bureaucracy.

The evolution of India’s telecommuni-
cations infrastructure shows that progress
has been dramatic, though uneven. In a
country where only 5 percent of the homes
have telephone service, high-tech compa-
nies increasingly rely on leased lines, pack-
et-switched data networks, and satellite
links. The DoE works with the Depart-
ment of Telecommunication (DoT) to en-
sure that software export businesses get
priority access to high-bandwidth services.

But the slow pace of progress at the
DoT remains a major frustration. For ex-
ample, faxing can be problematic in In-
dia, because the DoT expects you to apply
for permission to transmit data. And de-
spite widespread Unix literacy, only a few
of the dozens of business cards I received
during my tour carried Internet address-
es. Why? DoT regulations have retarded
what would have been the natural evolu-
tion of Unix networking in India. I did
send mail home using ERNET, the edu-
cational resource network headquartered in
the DoE building in New Delhi that links
universities throughout the country. Un-
fortunately, ERNET isn’t available to In-
dia’s high-tech businesses.

Vittal recognizes the critical need to
modernize India’s telecommunications.
Given the scarcity of an existing telecom-
munications infrastructure, he boldly sug-
gests that for many scattered population
centers, the solution may be to complete-
ly pass over long-haul copper and vault
directly into the satellite era. In the mean-
time, India remains in this area, as in so
many others, a land of extreme contrasts.
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Ovur multiprocessing
implementation of Unix System
V has been used since 1988

by companies such as Pyramid
and NCR.

—Arjun Malhotra, director HCL-HP,
Noida, India

While most people lack basic telephone
service, workers in strategic high-tech in-
dustries now take global voice and data
services for granted.

Powerful Partners

When Kamal K. Singh, chairman and
managing director of Rolta India, picks
up his phone, Rolta’s U.S. partner, Inter-
graph, is just three digits away. A 64-Kbps
leased line carries voice and data traffic
from Rolta’s offices, located in the San-
tacruz Electronics Export Processing Zone
(SEEPZ) near Bombay, to an earth sta-
tion in the city’s center. Thence, such traf-
fic travels via satellite and T1 lines in the
U.S. to Intergraph’s offices in Huntsville,
Alabama.

Rolta builds Intel- and RISC-based In-
tergraph workstations for sale in India; I
saw employees doing everything from sur-
face-mount to over-the-network software
installation. At the same time, Rolta does
facilities mapping for a U.S. telephone
company through its subsidiary in Hunts-
ville. Every night, scanned maps flow
through the satellite link to Bombay. Op-
erators running 386-based RoltaStations
retrieve the maps from a Unix server, dig-
itize them using Intergraph’s MicroSta-
tion CAD software, and relay the con-
verted files back to Huntsville.

Many Indian companies have partner-
ships with U.S. firms. India’s top com-
puter company, HCL, joined forces with
Hewlett-Packard to form HCL-HP. HCL’s
roots were in multiprocessor Unix. “Qur
fine-grained multiprocessing implemen-
tation of Unix System V has been used
since 1988 by companies such as Pyramid
and NCR,” says director Arjun Malhotra.

HCL’s joint venture enables it to build
and sell HP workstations and PCs in In-

dia. “People appreciate HP quality,” says
marketing chief Ajai Chowdhry. But since
Vectra PCs are premium products in the
price-sensitive Indian market, HCL-HP
also plans to leverage its newly acquired
HP design and manufacturing technology
to build indigenous PCs that deliver “good
value for money,” according to Malhotra.

Pertech Computers, a system maker in
New Delhi, recently struck a $50 million
deal to supply Dell Computer with 240,000
motherboards. Currently, trade regulations
generally prohibit the import of certain
items, such as finished PCs. However, ex-
porters can use up to 25 percent of the for-
eign exchange they earn to import and sell
such items. Pertech director Bikram Das-
gupta plans to use his “forex” money to
buy Dell systems for resale in India and
to buy surface-mount equipment so that
the company can build work-alikes.

IBM returned to India last year, after
leaving in 1978, to join forces with the
Tatas, a family of Indian industrialists.
The joint venture, Tata Information Sys-
tems, will manufacture PS/2 and PS/VP
systems and develop software exports.

Citicorp Overseas Software, a Citicorp
subsidiary, typifies a growing trend to lo-
cate software-development units in India.
*“Qur charter is first and foremost to meet
Citicorp’s internal requirements,” says
CEO S. Viswanathan, “but we are a prof-
it center and can market our services and
products.” On a tour of its SEEPZ facility
in Bombay, I saw MVS, Unix, VMS, and
Windows programmers at work on a vari-
ety of projects. In addition to reengineering
work for Citicorp and other clients, the
company markets banking products called
Finware and MicroBanker.

ITC (Bangalore) supplements its Ora-
cle, Ingres, and AS/400 consulting work by
selling the full range of Lotus products.
“Because we have the rights to manufac-
ture Lotus software locally,” says vice
president Shyamal Desai, “1-2-3 release
2.4 was available here within a week of
its U.S. release.” Other distributors of for-
eign software include Onward Computer
Technologies in Bombay (NetWare) and
Bombay-based Mastek (Ingres).

India’s ambitious goal is to quadruple
software exports from $225 million in
1992 to $1 billion in 1996. To achieve that,
everything will have to fall into place. It
would be a just reward. India gave much to
the international microcomputer industry in
the 1980s. In the 1990s, the industry just
might return the favor. B

Jon Udell is a BYTE senior technical editor. You
can contact him on BIX as “judell” or on the In-
ternet at judell@bytepb.byte.com.



The World’
FASTEST
CD-ROM.

Yes it is the world’s fastest... and no one else comes close!

The DRM-604X holds 6 CD’s and
can change CD’s in an amazing 5
seconds, If you need more than 6

CD’s you can manually change

magazines or daisy chain up to
7mini-changers to automatically access
up to 42 discs and more than 5 million
pages of data.

Best Flexibility

The DRM-604X is compatible with
most operating systems and hard-
ware platforms and has the latest

features including multisession

technology. Multisession makes
it 100% Kodak
Photo CD

compatible and Aremcz>.,

ready for new applications

Pioneer's DRM-604X, featuring it’s
exclusive Quadraspin technology,
has jumped past double speed
drives to a new transfer rate of
over 600 KB/sec. That's four times
the speed of standard drives and twice
the transfer rate of double speed drives.

DATA TRANSFER RATE (KB/SEC)
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1

In an independent Test®, Pioneer ranked
number one in overall performance.
The DRM-604X scarched databases,
retrieved files and read CD's faster than

any other drive. in the future,
Highest Capacity For a fast response,
Not only is this drive fast, call Pioneer at

it’s also the industry’s only 1-800-LASER ON.

6 disc mini-changer.

Pioneer New Media Technologies, Inc.

) PIONEER

The Art of Entertainment
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I A PRETTY GOOD IDEA
! 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

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 800 x 400 dpi-
high-resoluticn 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 OMPAa

companies, Adobe i & registcres trademark of Adabe Systems. Inc. PontScript is & tradcmark uf Adube Systems, Inc., «buch may be regiscred I certan furiduons Netware
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A t)'pographcr's dream, these
printers can store 1,500 fonts.
Of course, not all of us dream
about type. In which case, the
35 fonts that come standard
are more than adequate.

Lo,

Add an Internal FAX Modem
and you can turn your PC into
a personal fax machine. One
that will send and receive true
Adobe PosiScript quality faxes
in any size up to Hx 17




Document Conferencing Keeps Your Data Close-By

One of the main advantages of a desktop sys-
tem is that the video communication occurs on
the same machine where you keep your elec-
tronic documents. *‘You’re closer to your data,”
says Chris Herot, director of advanced tech-
nology for Lotus Develop-
ment (Cambridge, MA).
“You don’t have to bring
it with you down the hall.”
Compression Labs’ Cam-
eo, PictureTel’s Live PCS
100, and other desktop
systems thus typically of-
fer the ability to send—
and in most cases to work
collaboratively on—doc-
uments. Because docu-
ment conferencing can be
done over conventional
phone lines without ex-

mouse inputs instead of transmitting com-
pressed bit maps. But at this point, none of the
packages permit actual application sharing,
where the same document is loaded up on both
sides and collaboratively modified, although

M crosoft Excel - MORTG-025A.S
e Ednt Formuta Focmat  Oain Options

acte Window  Help

pensive hardware add- A Cadillac among desktop video and document conferencing

ins, it's likely to become

sysiems, NCR's TeleMedia Connection is a hardware and software
package that supports collaborative document mark-up and real-time

prevalent far sooner than vii/co-in-a-window. It uses H.261-standard compression and requires
desktop video. Conse- dual ISDN channels for quarter-screen video throughput of 13 fps.

quently, many desktop videoconferencing sys-
tems give equal weight to document confer-
encing.

Document conferencing is typically designed
much like a two-way version of remote-control
software packages, such as pcAnywhere or Tim-
buktu. The “master” user owns the document
and runs the application that created it, while
one or more “slave” users see a bit-mapped
image of the document that they can mark up
and annotate in real time. Document images
can be saved at all locations, but the original is
usually modified only if the master gives key-
board or mouse control to remote users. Files
can also be sent among users, often in the back-
ground.

Many of these packages also support white-
boarding, or the ability to draw or type on a
blank white window, usually in “ink” color-cod-
ed by user. The more sophisticated products
also permit multiple simultaneous masters and
slaves; i.e., | share my Excel spreadsheet with
you while you share your Ami Pro report with me.
Some offer better performance by trapping GDI
{Graphical Device Interface) calls and keyboard/
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several vendors say that they are working to-
ward this capability.

Visit, from Northern Telecom (Nashville, TN),
was an early entrant in the desktop market. The
$3899 product {not including telecom inter-
face) has the distinc-
tion of being the only
system that now runs
on both the Mac and
Windows and can in-
teroperate between
them. Its video, how-
ever, is limited to gray
scale. Visit requires
digital or leased lines
but uses only one 64-
Kbps ISDN channel or
56-Kbps switched line
{Switched-56) to de-
liver 10 to 15 frames
per second (fps) of

or, H.261 compression, and multipoint bridges,
says Jeff Berman, manager of market develop-
ment for the company.

NCR’s TeleMedia Connection is a similar sys-
tem, but it supports 15-fps quarter-screen col-
or video over dual ISDN channels—i.e., 128
Kbps. NCR sells the product primarily as a doc-
ument-sharing system for Windows, with H.261
videoconferencing as a bonus. TeleMedia Con-
nection sells for between $5000 and $7000,
depending on whether you already have an AT&T
8510 ISDN phone (to which you run an interface
cable) or need to add an ISDN card to your PC.
Neil Whittington, assistant vice president of
NCR’s workstation products division, multime-
dia business unit, says support for Switched-
56 and analog lines (for document sharing only,
not video) will be added later.

Another Windows video/document confer-
encing system is DVTS from GTE (Chantilly, VA).
It offers H.261 compression, frame rates of
from 7.5 to 30 fps, and a whiteboard feature. it
supports ISDN and Switched-56, or you can use
it over a high-speed modem.

Creative Technologies, the parent company of
Creative Labs (best known for the SoundBlaster
and VideoBlaster), has recently acquired the
Mac-based ShareView and ShareView Plus, prod-
ucts that set new standards in this category

video. Northern Tele- Creative Technologies’ ShareView Plus is 0w available only for the

com plans to enhance

Mac but is slated for other platforms. This groundbreaking package offers

document sharing und videoconferencing over a standard analog phone

the system this year

line, using proprietary compression. The video rate can be as low as 5 fps,

with support for col- so Creative plans to add support for digitul telephony and standard codecs.



because they were designed to run over analog
lines. ShareView, which sells for $1195, in-
cludes a NuBus board, a 14.4-Kbps modem, a
handset, and software that permits audio com-
munications, whiteboarding, and collaborative
document sharing. The $4499 Plus version of
the product adds a video camera and a second
NuBus card that uses a proprietary compres-
sion scheme capable of sending images rang-
ing from 80 by 96 pixels up to 160 by 190
pixels at rates of 5 to 12 fps. Creative's plans
for the product include expanding to Windows,
and supporting digital telephony and stan-
dards-based codecs.

Nuts Technologies, a San Jose, CA, based
start-up, has announced but not yet shipped a
product called Hello 918 that reportedly sup-
ports analog and ISDN with video rates of 5
to 30 fps. Eye-Tel Communications (North Van-
couver, BC, Canada) recently acquired Tel-
America Video Conferencing of Syracuse, IN,
and sells a line of products called Tel-Eye-Vi-
sion that range from low-cost graphics file
transfer and document-sharing tools to a
$10,000 conferencing system based on H.261
and digital lines.

For 0S/2, IBM sells Person-to-Person/2, a
whiteboarding and document-sharing pack-
age that also supports live videoconferencing
via IBM’s ActionMedia Il card. Versions of the
software for Windows and AIX are planned for
later this year, with Mac support in 1994. The
$280 package ($1875 for a 10-user license)
lets up to five users at a time share a com-
mon chalkboard or mark up documents. The
package runs now over Token Ring and Ether-
net LANs using NetBIOS, with native IPX sup-
port slated soon, and requires ISDN for WAN
(wide-area network) connections.

In what may augur a future trend, Peregrine
Software (Carisbad, CA) has developed a soft-
ware-only networked videoconferencing prod-
uct that runs on off-the-shelf video hardware.
Instead of being sold as a turnkey or integrat-
ed solution, Peregrine's as-yet-unnamed pack-
age will run on any PC that is equipped with a
video camera and a capture card supported
by Microsoft Video for Windows. Features in-
clude shared documents and real-time video
over NetWare or NetBIOS LANs {and over WAN
links faster than 128 Kbps), and network soft-
ware that manages the video streaming and
frame rate.

REAlTIMEVS STORE AND- FORWARD

| Live, interactive
collaboration

- Noninteractive

& i Parties must be present k. Sead and receive on your

Video Mail

= Once you've got digital video in-
side your system, you gain the abil-
ity to send it to somebody else, as-
suming that you’re on a LAN or
- connected to the phone system.
Both real-time and store-and-for-
ward video messaging will get a

~ touse ~ own schedule big boost from systems like the

’E*f S - Mac AVs and the Indy.

jj Noodsfowsystom = [ Needs more system The advantage of video mail,

. resources, since video is | resources, i.e., CPU, bus cavs Ann E: d f Tel

R passed through bandwidth, disk space says Ann Earon, president of Tele-
R Jg;_- management Resources Interna-

ﬂ Needs expenswe real- .@ Video compression can
hodunoﬂ-llnoorln

H

i time compression
I technology

tional (TRI; Lake Wylie, SC), is
that it lets you send and receive
whenever you're ready. This is es-

' Supports real-time
document conferencing
as well

e

,' Not meant for real-time
' document conferencing

pecially important when crossing
time zones or dealing in foreign
languages. Earon notes that Asian

; Hard for people who
. speak different
w languages

~ respond at your own
- pace

users haven't widely embraced
real-time videoconferencing, not
only because live sessions with the
U.S. involve inconvenient hours,

. Conveys innuendo and
nonverbal information

- voice mail

: Not much better than

but also because of cultural rea-
sons. “They’d rather receive a
video transmission, discuss it, and

then respond,” she says. For inter-
national communications, Earon

Needs fast, expensive
~ telecom services for
~ WAN links

~ phones

Computer-based training is the most
promising short-term application for desk-
top video, especially if the materials are
interactive and customizable by the user—
that is, if they take advantage of the com-
puter rather than working in the linear fash-
ion of videotape. For example, hypertext
links can allow you to go through a les-
son in the order and at the pace that suit
you. “Every company is looking at how
to train its people faster and faster,” says
Marika Ruumet. network manager for HP-
TV, Hewlett-Packard’s programming net-
work for business partners.

In addition to playing prerecorded con-
tent, you can also capture still frames and
video clips with the Indy and Mac AV sys-
tems. You just plug a camcorder into the
video port; the hardware to digitize and
compress video is built in. Once the video
is digitized, you can attach it to a mail
message and send it to a colleague. Or you
can use an editing package such as Adobe
Premiere 3.0 to alter images, rearrange
frames and sequences. and add titles. mu-
sic. and voice-overs. While this process
will not produce professional-quality
video, the resulting presentation can be
output to analog video—using a so-called
print-to-tape capability—for playback on
any VCR.

* Operates over analog

asserts, store-and-forward video is
“very suitable.”

Store-and-forward messaging is
much easier to accommodate on
networks than is real-time com-
munication, because packets can be de-
ferred for later delivery. Unlike videocon-
ferencing, video mail doesn’t require vast
amounts of synchronous bandwidth.
Videoconferencing can demand anywhere
from 14.4 Kbps for low-quality analog
transmissions to at least 128 Kbps for full-
screen digital transmission. Traditional
room-size systems use 384 Kbps or more.

However, because video is such a dense
data type, mailing and storing it require
large amounts of processing power and
hard drive space on both ends of the com-
munication link. Caruso dismisses store-
and-forward video mail as “bull™; she
doubts that users really want or need to
send and receive video clips of “talking
heads,” which often convey little more
than a voice-mail message. “1 don’t see
the point of all that overhead for the prob-
lem you’re trying to solve,” Caruso says.
Video files could also spell problems for
networks: Frequent video-mail file trans-
fers could clog LANs.

Conferencing

By contrast with video mail, real-time
videoconferencing is less demanding of
the host system, because the video typi-
cally passes through the machine without
chewing up CPU resources or system-bus
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8 Couple its outstanding
‘overall péfformance with a true

optical resolution of 400 dots

per inch, an excellent scanning

software package (DeskScan IT),$8
and HP’s well-earned reputa- -

ton for solid, reliable products, } H

PC Magazine Labs'
ference between th
every test. In line-a

'THE BEST
HARDWARE

and you have a winning combi-} L & SOFTWARE ' the HP ScanJet Il
naticn. | | OF THE YEAR. ﬁi -
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twice as long for a ¢
scale. With a fast sc
translate into a half
ner, the set up to co
giore.

The Scanjet Ilc performed well

during all phases of PC Magazine _
Labs’ testing. | n
kﬂm ranking

first in two of five speed trials and
best overall. Some scanners,

as a whole, and a street
price as low as $1,450,
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HP Scandet Ilc
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REBATE

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

Both PC Magazine and Publish called
the HP ScanJet Ilc the Best Color
Scanner for 1992, While PC Computing
named the black & white/grayscale
HP ScanlJet IIp the Most Valuable
Product of the year.

Speed. Simplicity. And accuracy were
all applauded. It's no wonder. HP's
single-pass scanning delivers both light-
ning-fast speed and precise color regis-
tration. What's more, if you purchase an
HP ScanlJet Iic between August 1 and
October 31, you'll get a $200 rebate
when you send in a coupon available
from your dealer. Capabilities this
advanced have never been so afford-
able. With the rebate, list price on the
HP ScanlJet Ilc is just $1,399. List price
on the HP ScanJet IIp is just $879.

Impressed? Don't just take our word for
it, or even the PC press’s. Attend one of
our scanning seminars that will be held
April through September, 1993. To find
out more information or the location of
your nearest authorized HP dealer, call
1-800-SCANJET, Ext. 7365 And judge
for yourself.
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Videoconferencing’s Evolving Architecture

Room-Size or Rollabout Systems

To additional sites <% >

ISDN, Switched 58, T1/FT1
56 Kbps—2 048 Mbps |}

To PC
PC via H.261
2 H.261 codec
Multipoint Other codec
| wntl’o“ef _
LAN/video gateway

Document
camera

Whiteboard |
Auxiliary
camera

To additional sites

Point-to-point

Proprietary
codec
H.261 codec

H.261 or other codec
MPEG, QuickTime, etc

Whiteboard
bullt in

MPEG-to-
H.261
translatar

Room-size
system
controlier

Desktop Videoconferencing

ISDN
Switched-56
Analog H.261 codec

Other codec |
|
|
{
H.261 or [

MPEG

codec

|_VCR_|

ISDN 128+ Kbps
Switched-56 112+ Kbps

HZUi W

MPEG codec
H.261-t0- :

Video
server

Traditional videoconferencing systems wsc proprietary compression algorithms and rely on high-speed leased or switched phone lines. PCs runming
standards-hased compression can sometimes attach 1o these systems. Desktop videoconferencing is less centralized and can’t accommodate groups of
users, but it may permit more spontaneous and intimate conmunication.

bandwidth. Because it’s live. the data nei-
ther comes from nor is saved to a hard
drive: users who want to preserve video
conferences for posterity usuaily output
thenm to a VCR.

But the acceptance
of traditional video-
conferencing has been
slow. so many indus-

The Video Computer

* Fast 32-bit processor

The $3899 Visit, an early desktop video-
conferencing product, has the distinction of
being the only system that now runs on
both the Mac and Windows (se¢ “Docu-
ment Conferencing
Keeps Data Close-By”
on page 66).
Established video-
conferencing players,

* Video input (NTSC/PAL to VGA or . ]
try observers are skep- other display) including such compa-
tical about its potential Vides eutped (VOA o otk nies as Compression
v degk * Video o or other to . ;
on the desktop. They NTSC/PAL) Labs, Inc. ¢CLI; San

argue that users need
to share documents
and graphics more than
they need to view live
movies of cach other.

Vendors acknowl-
edge this. According to
Jeff Berman, managet
of market development
for Northern Tele-
com’s (Nashville, TN)
Visit desktop video sysiem. "Our custom-
cers are using Visit as an interactive multi-
media conferencing platform for collabo-
rative work, not necessarily as a low-cost
videoconferencing system replacement.”

digital video
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* Video camera, analog or digital
* DSP or specialty chips for processing

* Compression/decompression in silicon
* Fast path to memory and hard disk

* Access to digital communications
(ISDN, Switched-56, LAN)

Jose, CA), PictureTel
(Peabody, MA), Vtel
(Austin, TX), and
U.K.-based GPT Video
Systems, are now
bringing out desktop-
based products. CLI
got an early start in
this category with its
$4500 Macintosh-
based Cameo Person-
al Video Conferencing System, announced
in January 1992, which uses compression
technology that was developed jointly by
CLI and AT&T. Cameo is designed to
work over ISDN lines only and employs a

scaled-up version of the algorithm that
AT&T uses in its analog-based consumer
videophone. The system transmits |5
frames per second (fps) of video. ot about
half the rate of TV video, and requires an
external phone to transmit audio.

PictureTel, which has struck joint de-
velopment deals with IBM and Lotus, has
recently announced the $6000 PC-based
PictureTel Live PCS 100. This system sup-
ports both PictureTel’s proprietary SG3
algorithm and industry standards. As with
most of its competitors in this product
class, the price of the PCS 100 reflects the
cost of hardware-assisted video compres-
sion and interfacing to ISDN.

Personal Technology Research’s Dick-
inson believes these systems “"'may not be
the route to desktop videoconferencing.”
Instead, PC vendors may migrate up into
the conferencing business by building in
support for video compression and high-
speed communications.

Larger videoconferencing systems will
remain viable, however. According to
Lung Yeh. vice president of technology
for the video products group of Creative
Technologies (Singapore), the systems will



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

W COmputer,
‘ drinking
WY pots of

coffee
and
smoking
~“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 Worid
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

Why do they
call it a dongle?

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
coftee and flew
back to Boston.

Beaten, battered
and bruised he went
back to the drawing
board. This time he
would really
change the face of
the software industry.
He would develop a device
that would prevent
unauthorized distribution of
software programs.

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

But he 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, Baby
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
» 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

D
p

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

4 .‘7 and how keys

% provide developers

/;; , with extra value.

Call for a {ree copy

of “The Sentinel

.\ Guide to Securing
i, Software.” And see

¥ just how easy it is to
install a hardware

key into your

application in just

~

minutes. Try it o~

with our low cost ~ fm ™

Sentinel

Evaluation Kit. k |
T —r

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.

CALL

800/ 852-8569

FOR YOUR FREE GUIDE
TO SECURING SOFTWARE

SellUINEL

Securing the future of software

Some call it a dongle. Those who know, call it Sentinel.

RAINBOW

TECHNROLOEIES

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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Video Compression Standards Vie for Acceptance

TOM R. HALFHILL

Imagine if you couldn’t send a fax
outside your company because the
recipient’s fax machine recognized a
different transmission standard than
yours. Or suppose the public telephone
system lacked sufficient bandwidth to
handle a fax transmission at all. Wel-
come to videoconferencing, 1993.

But there is hope. The CCITT, which
established the Group 3 standard that
lets fax machines communicate world-
wide, is trying to bring the same order
to videoconferencing. It is promoting
a specification known as H.261 (pro-
nounced “H-dot-261") or Px64 (“P
times 647).

H.261 defines a scheme for sending
video at speeds of from 64 Kbps to 2
Mbps. At the low end of the spectrum,
H.261 fits into an ISDN channel; at the
high end, it needs wider-bandwidth
dedicated lines, such as T1. The stan-
dard defines a video window of 352 by
288 pixels, known as CIF (Common
Intermediate Format). It also supports
QCIF (Quarter CIF), a smaller window
of 176 by 144 pixels. Related specifi-
cations cover still-frame graphics, call-
setup protocols, and other issues.

Large conference-room video sys-
tems, such as those from PictureTel
(Peabody, MA) and Compression Labs
(San Jose, CA) , traditionally rely on
their own proprietary codecs, although
they offer H.261 as an option. In the
desktop market, not everyone seems to
be greeting H.261 with open arms.

“The problem with H.261 is that it
lends itself to very, very expensive
hardware,” says Paul Nahi, a product
director at Media Vision (Fremont,
CA). “Videoconferencing will become
popular when, and only when, you can
set up a node for under $200. That’s
$200 for the plug-in board, the soft-
ware, and the camera.”

Media Vision is pushing its own pro-
prietary codecs known as MotiVE (Mo-
tion Video Engine) and Captain
Crunch. MotiVE is a codec that’s li-
censed to Microsoft for use with Video
for Windows. Captain Crunch is a new-
er codec that will be available on a pair
of chips for under $40 by the end of
the year. Media Vision intends to sell
the chip set to other vendors and use it
in a line of desktop video products.

Weitek (Sunnyvale, CA) is devel-
oping a new family of chips that will
improve playback in Video for Win-
dows and eventually support the most
popular codecs, including Captain
Crunch, Cinepak, MPEG, and Intel’s
Indeo. Intel (Santa Clara, CA) and Mi-
crosoft (Redmond, WA) are backing
Indeo for desktop video, although Mi-
crosoft has also licensed Cinepak for
use with Video for Windows. Intel’s
Smart Video Recorder, an ISA board
for PCs, uses the Intel 750 video pro-
cessor and Indeo to capture and record
live video onto a hard disk in real time.

Although Intel has alliances with Bell
Atlantic and Ameritech and is known
to be working on desktop videoconfer-
encing products, it’s not clear if it will
implement Indeo, H.261, or some other
codec. “Our policy is to follow existing

CODECS FOR DESKTOP VIDEOCONFERENCING

CODEC SOURCE

Captain Crunch Media Vision

Cinepak SuperMac Technology

H.261/Px64 cCciTT

Indeo Intel

JPEG Joint Photographic
Experts Group

MotiVE Media Vision

MPEG Moving Pictures
Experts Group
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APPLICATIONS

Video playback, videoconferencing, CD-ROM
Video playback, videoconferencing, CD-ROM

Universal videoconferencing over

digital phone lines and LANs

Video playback, CD-ROM

Still-image compression and

transmission

Video playback, videoconferencing, CD-ROM
Video playback, videoconferencing, CD-ROM

standards when they make sense, and to
introduce new standards if they don’t
already exist or [existing ones] don’t
offer a good solution,” says Scott Dar-
ling, marketing director of Intel’s busi-
ness communications division.

AT&T Microelectronics’ (Berkeley
Heights, NJ) AVP-1000 chip set sup-
ports H.261/Px64 and MPEG for full-
motion video, plus JPEG for still-image
compression. Motorola (Austin, TX)
and BT (London, U.K.) are also devel-
oping a chip set that supports H.261,
MPEG, and JPEG. Those chips will
appear on PC expansion boards from
BT next year.

Nearly everyone is focusing on [SDN
or LANs as the minimum requirement
for acceptable video quality. But start-
up company Knex (Fremont, CA) says
it will soon introduce the Holy Grail
of video codecs: a radical new com-
pression scheme that can send 320- by
240-pixel color images at 15 frames
per second over POTS (plain old tele-
phone system) with a transmission de-
lay of under 200 milliseconds. “Our
goal is to make it possible for any two
people on the face of the earth to com-
municate with each other visually over
ordinary phone lines,” says Steve John-
son, Knex’s chief operating officer.

That goal has eluded everyone since
the first prototype videophones drew
curious crowds at the 1964 World’s
Fair in New York. But until the codec
chaos is resolved, videoconferencing
will be more local than global.

Tom R. Halfhill is a BYTE senior news edi-
tor. You can reach him on BIX as “thalfhill.”

ADOPTERS

Clnss Logic, Weitek

Apple, Atari, Cirrus Logic, Creative
Labs, Microsoft, Sega, 3DO

AT&T, British Telecom, CLI, Motorola,
NEC, PictureTel, Video Telecom
Apple, Microsoft

Widespread

Microsoft
Philips, many others
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Graph paper 95 lb. gloss coat
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Somdivmq you found Bark paper 5 nud frooted acetate Newuprint Whatever

Like most color printers, this one
works best if you use the right paper.

.‘J Color printing on plain paper is, no doubt RISC processor to keep your work humming. It also con-

about it, a remarkable achievernent. But nects nicely to PCs, Macs or workstations. Or all three at
we know there are times wnen you wish once. Above all, it gives you 16.7 million of the brightest,
you weren't limited to an 82" x [1” white most saturated colors ever printed on the desktop. No
piece of paper. You know, those times wonder it's won more industry awards for excellence than
when you need a Phaser™ Il color printer.  any other printer.
— From vellum to card stock, newsprint With the Phaser !ll, you'll a'ways have the right paper.
%:,/Z' Zr/,‘f;ﬁ,"f,',f Lain to acetate, the Phaser |ll prints on almost You'll have the right printer, too.
any stock you'll ever need. Ir any size you wish, from 4” x 6” Call 800/835-6100, Dept. 30 for a free output sample. If
to 12" x 18” full bleeds. That way, you can do your comps on g you can't wait and want more infor-
the paper youre ultimately going to use. After all, what you = “ 2 mation, we'll gladly fax it to you. Just

call 503/682-7450 and ask for
document 1230.

Tektronix
/

print on is just as important as what you orint.

To make sure you always look good on any paper, the
Phaser Il features Adobe PostScript™ Level 2 (the latest ver-
sion), 300 dpi, PANTONE®" certification, and a 24MHz

Tektronix, TekColor and Phaser are trademarks or registered trademarks of Tektronix, Inc. PostScriptis a trademark of Adobe Systents, Inc. “Pantone, Inc.'s check-standard trademark for color reproduction and color
reproduction materiak. All other marks are trademarks or registered trademarks of their respective companies.
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Operating System Topology
Novell Netware * Ethernet/802.3

Token Ring (4/16 Mbps)
Microsoft® *802.3
LAN Manrager Token Ring (4/16Mbps)
Windows for *8N2.3
Workgroups Token Ring (4/16 Mbps)
Windows NT *802.3

Token Ring (4/16 Mbps)
IBM LAN Server ~ *802.3

Token Ring (4116 Mbps)
AppleTulk *LocalTalk

*EtherTalk
HP-UX** *Ethernet
SunOS** *Ethernet
Solaris** *Ethermet
SCO UNIX® *Ethernet

*Standard inthe HP LaserJet 4SI MX printer. **Foroperatng

HP-UX, SunOS or Solaris, a one- ume purchase ot 8199 in
ionsoft d PostScriptare

trademarks of Adobe Syswems Inc. whlch may be registered
in cenmn,punsdncnons Microsoft is a US. neglswred trade-
mark of ft Cor ion. UNIX is a regi: rade-
mark of UNIX System'i‘abommneﬁ Inc. in the U.S.A. and
other countries. ¥In Canada call 1-800-387-3867, Ext 7299.
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Multiple environments are no
longer worlds apart. Even if you
have Novell Netware on one
network, HP-UX on another and
EtherTalk on a third, the new
HP LaserJet 4Si MX printer
easily connects across platforms.
Automatically.

The HP LaserJet 4Si MX printer
comes out-of-the-box preconfig-
ured for multiple environments.
There’s nothing more to do than
plug-and-play. All interfaces

are simultaneously hot, making
switching so seamless, end-users
won’t even notice.

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



that apts to multiple en

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

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

vironments.

At 17 ppm, this is the fastest
LaserJet ever, with I;0s and RISC-
based formatter capabilities
matched to support its speed. It
delivers impeccable 600 dpi print
quality—thanks to HP’s microfine
toner and Resolution Enhancement
technology. Plus, it comes standard
with twa 500 sheet input trays.

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

Circle 90 on Inquiry Card.

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

To find out more about the
multiple-network HP LaserJet
4Si MX printer and the upgrad-
able HP LaserJet 48Si printer just
call 1-800-LASERJET, Ext. 7299.t+
Capabilities this advanced make
a world of difference—in any
environment.

()

HEWLETT
PACKARD



GET A VIRTUAL
VIRTUALLY E

-
-

o o DOLL &)
e L AT 2R
Virtual screen technology is like having two monitors in one. Create the mother of all spreadsheets.

Run PageMaker and Excel side-by-side. Use your monitor as a viewfinder 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 ).

R R

Our chameleon cursor can double in size and change color so it never gets iast. This is another feature
you worlt get from Gateway. They would rather have you engage in a game of hide-and-seck.

'Performance measured by running WinBench 3.11 at 1024 x 768, 256 colors. Both cards confgured with IMB Video RAM. Dell and Gateway 2000 systems configured uith 66MHz 486DX ! grocessor, |6MB RAM ard 256KB



CREEN WITH

VERYTHING.

Our
Resolution
Exchange
Panel gives
you complete
control over
your deskeop
environment.
And since

the VL-Bus
links video
directly to
your powerful
48610X2, your
commands
are executed
instantly’

“Resolution

|

Exchange Panel

and Hawkeye

Zoom examples
given for #9GXE

configured with 3MB

RAM (2MB VRAM,
IMB DRAM) and
1280 x 1024 monitor.

29 Resolution Exchange
= .

| f¥e fontSeffings Hetp

A

| MO0 x 600

A0 x 400

Our Haukeye
Zoom Feature
gives vou up to
four levels of
magnification.
Gateway will
magnify your
work too.

But just once.

If you want to plug in a mouse, Dell
gives you a dedicated mouse port.
Gateway turns you into a serial killer.

2041 x 768
1024 x 20
1024 x 1024

Inside your Dell Dimension™ XPS PC is a #9GXE video card
that will give you the ride of your life.

This fast and versatile video card uses the VL-Bus™ and
ultra high-speed video RAM to deliver 26 million WINMARKS.
That's ten million more than you'll get from the ATI UltraPro

& [ Millions of WINMARKS' |

< ! E

"WINMARKS are just one
way Dell leaves Gateway
oehind. We're as much
as 62% faster.

VLB card that’s found in comparably
equipped Gateway machines'
But raw speed is just part of the Dell

15

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—from
time-saving “hot keys” to a chameleon
cursor —for total control of your desktop video environment.

Add our optional 2MB RAM upgrade (IMB VRAM, 1MB
DRAM) and you have the power to switch the #9GXE into a
virtual screen with a resolution of 2048x 1024 pixels.

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, just press a “hot
key” and you can zoom in and out of your screen with up to
four levels of magnification’

When it comes to video and video-related utilities, Dell
Dimension XPS PCs are your ticket to ride.

TO ORDER, CALL

800-289-1450

HOURS: MON-FRI 7AM-9PM CT SAT 10AM-6PM CT SUN 12PM-5PM CT
IN CANADA CA!L 800-668-3021. PLEASE REFERENCE #11EAF

cache. V'L-Bus is a trademark of Video Electronics Skandards Association. Dell disclarms propmetary intevest in the marks and names of others. ©1993 Dell Computer Corporation. All rights reserved



GATEWAY

Bytes/Sec

With faster access and nearly double the data transfer rate our double-spin CD ROM makes Gateway seem positively sluggish.

Thanks to our multi-session CD
technology, you can print to disk on as
many as four diffevent occasions,
storing up to 100 color photogvaphs in all.

*All compansons based on manufacturers’ specificanons. The Dell (

D ROM s the Panasomc 563

Gateway uses a
spring mechanism
to eject your disks.
At Dell, we give
you a motorized

l;z,(ﬁ;ni;:g }:"::n Whistle while you work. Or tap your foor.
a high-end CD Or sing along. Our audio center
player. The choice CD ROM software lets you play disc jockey
s yours. But if while you carry on with the important
your CD disks work of the day.
could talk, we
know which one
they would
choose
Gateway's CD ROM is either a LMSI CM205 or a Sony CDU-31A. Dell disclaims proprictary meerest i the marks and na



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 Gateway’s’.

Our CD ROM drive gives you nearly twice the
performance of Gateway’s thanks to advanced double-
spin technology that doubles the transfer rate and
helps to speed up access time. In short, its faster.

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. So
your CD disks glide in and out effortlessly.

Gateway’s has a manual spring-load reject, uh, eject
button. 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.

others. ©1993 Dell Computer Corporation. All rights reserved

300KB |

What’s more, our CD) drive is multi-session. Which means
you can print to the same CD on as many as four
different occasions. Storing up to 100 pictures in all.
Our CD ROM also comes with software that lets
you play your favorite tracks from any audio CD disk.
So you can listen to Mozart as you crunch numbers
or bop along to the Beatles as you cruise your local BBS.
So if you want the best CD ROM technology for
your money, make a fast decision and call Dell today.

After all, there's absolutely no reason why you
should settle for a CD ROM that’s behind the times.

TO ORDER, CALL

800-247-2106

HOURS: MON-FRI 7AM-9PM CT SAT 10AM-6PM CT SUN 12PM-5PM CT
IN CANADA, CALL 800-668-3021. PLEASE RZFERENCE #11EAG



PERFORMANCE
MACHINES THAT BLOW THE

GATES OFF GATEWAY.

DELL DIMENSION™ 486/33S
486" SX 33MHz SYSTEM

$1,499

BUSINESS LEASE®: $55/MO.

4MB RAM

64MB MAX RAM

170MB (17ms) HARD DRIVE
UPGRADEABLE PROCESSOR

6 16-BIT ISA EXPANSION SLOTS AVAILABLE
ACCELERATED LOCAL BUS VIDEO
ULTRASCAN™ 14C MONITOR

(14", 1024 x 768, .28mm, NI)

DUAL DISKETTE DRIVES (3.5” AND 5.25")
101-KEY 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, PLUS: BMB RAM, 230MB (17ms) HARD DRIVE
AND ULTRASCAN 15FS MONITOR (15%, 1024 x 768,
.28mm, Ni).

DELL DIMENSION XPS 450V
i486 DX2 50MHz SYSTEM

$2,199

BUSINESS LEASE: $81/MO

BMB RAM

64MB MAX RAM

230MB (17ms} HARD DRIVE

128KB EXTERNAL CACHE

UPGRADEABLE TO PENTIUM™ OVERDRIVE

6 16BIT ISA EXPANSION SLOTS AVAILABLE,

1 ON VLBUS

VL #9GXE VIDEO CARD

1MB VIDEO RAM

ULTRASCAN 15FS MONITOR

(157, 1024 x 768, .28mm, NI)

* ONE DISKETTE DRIVE

101KEY KEYBOARD

* MSDOS 6.0/MICROSOFT WINDOWS 3.1/MOUSE
ALSO AVAILABLE IN 66MHz i4B6 DX2 FOR $2,599,
BUSINESS LEASE: $96,/MO. SYSTEM INCLUDES ABOVE,
PLUS: 340MB (17ms) HARD DRIVE AND MULTLSESSION,
DOUBLE-SPIN CD ROM DRIVE

DELL DIMENSION XPS 466V
MULTIMEDIA
i486 DX2 66MHz SYSTEM

$2,798

BUSINESS LEASE: $103/MO

BMB RAM

64MB MAX RAM

340M8 (17ms} HARD DRIVE

12BKB EXTERNAL CACHE

UPGRADEABLE TO PENTIUM OVERDRIVE

5 16-BIT ISA EXPANSION SLOTS AVAILABLE,

1 ON VLBUS

VL DIAMOND VIPER VIDEO CARD

2MB VIDEO RAM

ULTRASCAN 15F5 MONITOR

{15", 1024 x 768, .28mm, NI}

ONE DISKETTE DRIVE

101.KEY KEYBOARD

MULTISESSION, DOUBLE-SPIN CD ROM DRIVE
MS-DOS 6.0/MICROSOFT WINDOWS 3.1/MOUSE

ALSO AVAILABLE IN 66MHz i486 DX2 FOR $2,998

Now that you have been
| a witness to the impressive
technological superiority the
Dell XPS PCs wield over Gateway's machines, there are only two
small decisions you have left to make. And they're 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 XPS. That way, you'll be up and
running the minute you open the box and unpack your Dell XPS.
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 low $15
installation fee. Now that’ a really good deal.
And should you ever feel the need to add a
peripheral, upgrade a software package or

BUSINESS LEASE: $110/MO. SYSTEM INCLUDES
ABOVE, PLUS: 450MB (12ms) IDE HARD DRIVE AND
256KB EXTERNAL CACHE.

order a new application, were ready and able to help you there
too. With DellWare:" 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 your order to you overnight for only $5 extra.
For no charge ar all, we'll send you a free Dell Ware catalog.

Now if there’ anything else we can do for you, just pick up

the phone and call.

TO ORDER, CALL

800-626-8261

HOURS: MON-FRI 7AM-9PM CT  SAT 10AM-6PM CT SUN 12PM.5PM CT
IN CANADA? CALL 800-668-3021. PLEASE REFERENCE #11EAH

*Prices valid in the U.S. only. Some products and promotions not available in Canada. ¥Leasing arranged by Leasing Group, Inc. The Intel Inside logo is a registered trademark and i486,
Pentium and Overdrive are trademarks of Intel Corporation. MS-DOS and Microsoft are 1egistered trademarks and Windows is a trademark of Microsoft Corporation. Dell disclaims
proprietary intetest in the marks and names of others. ©1993 Dell Computer Corporation. Al vights veserved



Cover Story

Apple, SG1 Blaze Video Trail

TOM THOMPSON AND
BEN SMITH

ew computers from Ap-
ple and Silicon Graph-
ics signal the start of a
new period for desktop
systems: the era of video computing.
Never before have video 1/0 and the
processing of digital video been so
tightly integrated into system hardware
and software. By treating video like
any other data type, such as text. graph-
ics, or audio, these systems open up
more effective channels of communi-
cation among individuals and work-
groups.

In fact, both Apple and SGI are po-
sitioning their new systems primarily
as aids to improved business commu-
nication. The two companies are also
avoiding the word multimedia, the
meaning of which has become blurred.
SGI calls its new technology digital
media, while Apple has apparently
latched onto the long-established term
audio/visual, or AV. No matter what
you call them, these systems are deliv-
ering on a key promise of multimedia:
the seamless integration of all media
types into a single box.

Mac Audio, Mac Video

The new breed of Mac not only con-
solidates new features into a desktop
computer but also provides new ways
for you to both work in the office and
collaborate with other people, whether
they’re down the hall or across the country. Telephone services
enable the Mac to call people, act as a speakerphone, send and re-
ceive faxes, and operate as a modem to access on-line services.
Built-in live-video hardware lets you record and play back video
and—uwith the telephone services—handle videoconferencing
over a network or an ISDN line. Finally, sophisticated speech-
recognition technology allows you to direct the Mac by voice
command, while a text-to-speech engine enables documents to be
read out loud with 16-bit CD-quality stereo sound, freeing you to

By integrating video and
audio into their latest
workstations, Apple and
Silicon Graphics will change
the way businesspeople
communicate

do other tasks as you listen.

Two new Macs represent the
vanguard of these integrated
systems. The high-end system
is the Quadra 840AV, which
has a Quadra 800 chassis and a
40-MHz 68040 processor. Al-
though Apple has not stated
what the “AV"” stands for, it’s
obvious that it implies audio/
video enhancements. At the low
end, the Centris 660AV uses a Centris 610 chassis with a 25-
MHz 68040 processor. Both Macs use an AT&T 3210 DSP (dig-
ital signal processor) to handle most of the digital signal pro-
cessing in the systems.

The Quadra 840AV’s VRAM frame buffer for its built-in
video can be expanded from | MB to 2 MB so that it supports 24-
bit color on 16-inch monitors and 16-bit color on 19- and 21-
inch (1152- by 870-pixel) monitors. This makes the Quadra
840AV better suited for high-end grapaics work than is the
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The Mac Quadra 840AV

[
| you connect
the AV Macs to any phone system
I while reducing cost.

The Apple
PlainTalk
microphone is
designed to
focus on an
area 18 to 30
inches in front of it to help
eﬂmhatebacltgmmdmhc.

Quadra 800, whose 1 MB of VRAM lim-
its it to 16-bit pixels for 16-inch monitors
and 8-bit pixels for larger monitors. The
Centris 660AV has the same frame-buffer
size as the Quadra 800 and so supports the
same video depths.

Prices were preliminary at press time,
but a Quadra 840AV with a 230-MB hard
drive will cost approximately $4500. A
Centris 660AV with an 80-MB hard drive
will cost about $2400. As usual, these
prices don’t include the cost of a monitor
and keyboard, but you’ll probably get
away with a low-end Centris 660AYV sys-
temn with a 14-inch menitor for roughly
$3000.

Video Is the Medium
These AV Macs treat live video as just an-
other data type that’s manipulated by the
system and applications. Composite video
and S-video input ports accept NTSC-,
PAL-, or SECAM-format video signals
from sources such as a video camera or
VCR. Live 16-bit video at 30 frames per
second (fps) appears in a draggable, re-
sizable window on the Mac’s screen. A
menu selection allows you to set the size of
the window to 160 by 126 pixels, 320 by
244 pixels, or full-screen (640 by 480 pix-
els maximum).

Off-the-shelf chips from Philips digi-
tize the video, perform format conversions
and color adjusiments, and rescale the im-
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age. The video data travels through the
computer on a separate 64-bit bus, so it
doesn’t tie up the main processor bus.
When live video is active, the Mac’s frame
buffer is halved; the Mac's screen graph-
ics are placed in one half and the digital
video dropped into the other. An ASIC
(application-specific IC) then melds the
contents of both of the frame buffers into
one screen image. A DAV (digital audio/
video) connector provides access to the
video bus’s raw digital video and sound.
This connector is mounted in-line with a
NuBus slot so that a NuBus board can tap
into the DAV to perform data compres-
sion/decompression, encryption, or other
processing.

Issuing a Copy
command from within
a supplied Video Mon-
itor application cap-
tures a single video
frame as a PICT image
that can be pasted into
documents, and Quick-
Time-savvy applica-
tions can create Quick-
Time movies of the
incoming stream of
video and sound. To
get you started with
recording movies, Ap- |
ple will provide a ba-
sic video/audio capture

2 S0

68040 CPU,

Apple’s Centris 660AV is based on a 25-MHz

r
o tie L0 e Swttings

The video application (upper left)
displays live video and captured

uses the Telephone Manager to dial
numbers and use the Mac as a full-
duplex speakerphone.

The PlainTalk window (lower left)
indicates speech recognition is
active.

application called FusionRecorder (li-
censed from VideoFusion).

The capture rate and quality of the
QuickTime movie depend on whether
you’re saving to memory or to a hard drive,
what the image size is, and what the com-
pression settings are. NTSC or PAL video
can also be sent out S-video and compos-
ite video output ports. The Monitors Con-
trol Panel can redirect the video so that a
TV connected to these video output con-
nectors can act as a monitor; this way, you
can use a large-screen TV as an inexpen-
sive presentation device for a group. Or,
by routing the video to a VCR, you can
“print” a business presentation or an ap-

' plication demonstra-
tion to tape.

You can use the AV
Macs’ built-in video to
have a face-to-face
conference with an-
other AV Mac user on
an Ethernet LAN. To
do this, however, the
live-video image has
| to be small (typically
| 160 by 120 pixels), the
frame rate needs to be
reduced to about 10 to
15 fps (which is the
| low end of what’s con-

sidered to be accept-
able viewing quality),




Introdu cing

Version 2.1

Nows

The new 05/2° 2.1 lets you run the latest
Windows" 3.1 applications, in addition to
the DOS, Windows and OS/2 applications
you're already running—almost any

application in the PC universe. Now weve

added TrueTlype fonts, select Windows

applets, I'ile Manager and Windows 3.1 printer

and display driver support, including 32-bit
seamless SVGA support.

You'll also get Advanced Power Management
(APM) support for portables, improved multimedia
support, pen-bascd capabilities, CDD-ROM and AS/A40(
terminal emulation support. Plus all the features
that made Version 2.0 an award-winner, like true
pre-emptive multitasking, OS/2 Crash Protection™
and the easy-to-use object-oriented Workplace Shell™
interface. But now, you also get a new world

of possibilities.

I'ull

05/2 2.1 is now also available on a single CD-ROM.
[t comes with exciting multimedia samplers, full-motion
video demos and more. With our free demo diskette,
you can find out even more about all the powerful

Demand OS/2 2.1 preloaded
on your next PC.

CorelPHOTO-PAINT!

With OS/2 2.1 at the heart of your PC, you can run a world of DOS,
Windows and OS/2 applications.

Coll for your features OS/2 2.1 has to offer. For your
- de,,;‘(/, copy, to find out more about 0S/2 2.1, or to
diskette. order, call 1 800 3-IBM-0S2. In Canada, call 1 800 465-7999. OS/2 2.1 is also available at your

local software dealer.

] Operate at a higher level.

o |y ol i - -WOI ]d
There’s no need to buy DOS and Windows to run .

DOS and Windows applications.

]

IBM, AS/400 and OS/2 are registered trademarks and OS/2 Crash Protection, Workplace Shell and "Operate at a tugher level” are trademarks
of International Business Machines Corporation. Windows is a trademark of Microsoft Corporation. TrueType is a :rademark of Apple Computer, Inc
©1993 IBM Corp
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Quadra 840AV Motherboard

Video interface
controller

NuBus
controller

Floppy drive
controller

Peripheral subsystems
controller with DMA

and data compression has to be active to
prevent saturating the network. Third-par-
ty software such as Electronic Studio’s
ES.F2F application supplies an interactive
storyboard and can share a fareground ap-
plication window.

Making Connections
The Quadra 840AV and the Centris
660AV have an extensive built-in tele-
phone architecture termed GeoPort. A
Telephone Manager iets AV Mac appiica-
tions dial numbers and handle two-way
voice connections sc that the Mac can op-
crate as a full-duplex speakerphone. Con-
trol signals and digital data travel out an
enhanced modem port to an adapter pod
called the Telecom Adapter. This adapter
pod contains the electronics that con-
nect the Mac to the phone line, pro-
vides clock signals, and handles A/D
conversions. This modular design re-
duces system cost while allowing the
Mac to be connected to a variety of
phone systems—especially important
in overseas markets, where different
telephone standards abound.

A POTS (plain old telephane sys-

NuBus 90
slots

Video format |
decoder

DAV
connector

Video ADC
chips

Digital video
scaler

Multifunction
/0 controller

16-bit digital- '
sound codec
|
the adapter) that enables an incoming
phone call to switch the Mac on.

In addition to providing these telephone
functions, an AV Mac can also operate as
a V.32 modem and a fax machine. These
capabilities are implemented as programs
that run on the 3210 DSP. and new fea-
tures can be added later via a software up-
grade. The DSP handles all heavy-duty
real-time digital processing, such as the
modem, fax. speech-preprocessing, and
audio operations.

These functions don’t have an impact
on the main processor because the DSP
has its own autonomous. real-time oper-
ating system, called the Apple Real Time
Architecture, or ARTA. ARTA is a task
switcher. jumping to a new DSP task every

MAC AV SPECIFICATIONS

QUADRA 840AV

* 40-MHz 68040

* 8 MB of 60-ns RAM

o Expandable to 128 MB of RAM
* Three NuBus 90 slots

CENTRIS 660AV
« 25-MHz 68040 CPU
* 8 MB of 70-ns RAM

® One 7-inch NuBus 90 slot

tem) adapter is available. and ISDN | e 230-MB hard drive * 80-MB hard drive
and dignal PBX adapters will be | o 2.up poMs o 2-MB ROMs
available early next year. The modem e .

port uses a new mini-DIN- connec- | * Built-in Ethemet ® Built-in Ethemet
tor (actually a mini-DIN-¥ with an | * 66.67-MHz DSP ® 55.5-MHz DSP

extra pin that supplies 5-V power to

* Expandable to 68 MB of RAM

10 milliseconds. When handling CD-qual-
ity sound, ARTA task-switches every 5
ms. Note that if you're using the Mac as a
modem, this function consumes enough
of the DSP’s bandwidth (24 kHz) that you
can’t have CD-quality (44 kHz) sound gen-
eration at the same time.

ARTA can also allocate idle time so that
other non-real-time tasks, such as 3-D ren-
dering or image filtering, are able to use
the DSP. The Sound Manager now sup-
ports 16-bit stereo sound formats at sample
rates that range from 8 kHz to 48 kHz.

The Telephone Manager, the Modem
API, and the Sound Manager provide con-
sistent device-independent connections to
these services for applications. Besides the
DSP. nine DMA channels handle sound,
SCSI, floppy drive, and serial 1/0, reliev-
ing the processor of these jobs. The ARTA
and the DMA channels are the first com-
ponents of the future microkernel, which is
being added to the Mac OS in stages.

Talk to Me

PlainTalk Speech Recognition (well-
known by its code name, Casper) is a
speaker-independent, natural-language,
voice-recognition technology that is the
result of five years of research by Apple’s
Advanced Technical Group. Speaker-
independent means that PlainTalk requires
no operator training for its voice-recogni-
tion software to function. It uses the DSP
to preprocess and then slice the speech-
input signal into 10-ms packets. These are
sent to the 68040, which evaluates sever-
al hundred possible words simultaneously
using a phonetic-based pattern-recogni-
tion search.

A 60,000-word dictionary provides a
word-matching reference, and back-prop-
agation logic prunes the low-probability
matches to boost recognition speed. The
reference words are a composite of 500
speakers from all over North America,
which eliminates the influence of accent on
the recognition process. As you might ex-
pect, different dictionaries must be
crafted for overseas users.

A Control Panel lets you set recog-
nition tolerances (how much Plain-
Talk actually guesses at an utterance).
It also allows you to set an identifier
word (e.g., **Computer” or “Number
1) to help PlainTalk discern a com-
mand directed at it, and you can indi-
cate if the identifier is not required
for a user-specified period of time
(i.e., if you're issuing a series of com-
mands, you use the identifier only
once, at the start of the command se-
quence).

Once PlainTalk recognizes a word
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Welcome

Everyone knows OS5/2° gives you more applications to

choose from. Now all you need is more space on your
hard disk to load them all. Stacker® for OS/2 & DOS is
your answer. Stacker lets you quickly and safely double
the capacity of your hard disk, so you can take

full advantage of OS/2—and virtually any DOS,
Windows™ and O$/2 application you want.

— You can install Stacker in minutes.

il \\'ith Fxpress or Custom Setup, you can
- automatically compress the data on the

e

drive or customize the Stacker configu-
ration to fit your needs. And you can be sure your data is
safe with the leader in disk expansion technology. In fact,
over four million people worldwide already trust their data

to patented Stacker LLZS™ compression technology. I
I Stacker fully supports Boot g

Manager and

. : Dual Boot con-
. figurations. And
SIS s there’s full support

for OS/2’s extended
attributes, too. The AutoProtect™ feature detects disk errors at
boot-up and immediately protects your Stacker volume.
AutoRecovery™ automatically repairs errors on the disk. And
Stacker Optimizer™ even defragments a Stacker drive for
optimal performance.

With Stacker, you can get the most from your hard drive. And
with OS/2 on it, you can get the most from your computer. To order

With Stacker, doubling the capacity of your hard disk is as to find out more about 08/2 2.1 or Stacker for 05/2 & DOS,
easy as pie. call 1 800 3-IBM-0S82. In Canada, call 1 800 465-7999.

l Operate at a higher level.

of Stacker.

IBM and OS/2 are registered trademarks and "Operate at a higher level” is a trademark of International Business Machines
Corporation. Stac and Stacker are registered trademarks and LZS, AutoProtect, AutoRecovery and Stacker Optimizer are
trademarks of Stac Electronics. Windows is a trademark of Microsoft Corporation. © 1993 1BM Corp.

Circle 95 on Inquiry Card.



or phrase, it consults a Speech Rules file
and fires off the appropriate Apple Events.
A QuicKeys component from CE Soft-
ware will be provided that lets PlainTalk
invoke either AppleScripts or QuicKeys
macros in response to a spoken command.
The Rules file contains phrases that drive
most Finder operations, such as opening
and closing windows, volumes, and files.
You can add your own rules to the file,
perhaps making the phrase “Clean house™
empty the Trashcan, or you can have a
phrase execute an AppleScript file or Quic-
Keys macro that starts a complex sequence
of operations.

In addition, PlainTalk has a TTS (text-
to-speech) engine that translates text to

Indy 1/0 Ports

, 3D stereo glasses port
/ / Video option card
i / Monitor

The Indy’s most
distinguishing external feature

is the IndyCam direct-to-digital camera with
built-in microphone. mownted atop the monitor.

synthesized speech. The TTS engine has
numerous built-in rules for generating
realistic synthetic speech. For example,
it recognizes dollar amounts and dates
and pronounces them correctly, and it
raises the voice on the last word of a
sentence ending with a question mark.
The TTS engine doesn’t require a
DSP to operate; its output gets routed
to the DSP, though, since the DSP
handles all generated audio and thus
reduces processor overhead. The qual-
ity of speech varies with the amount
of memory that is available, and a
male or female voice can be chosen.

Via the Speech Manager API, any
application can select a section of text
or an entire document to be read
aloud. Using it along with Plain-

Talk’s Speech Recognition, you
e, might ask an AV Mac to
“get my E-mail and
read it,” which would
start the execution of an
AppleScript or QuicKeys macro.
The script or macro would then launch
a telecommunications
application, connect
to the on-line service,
download your mes-
sages, launch a word
processor application, open the message
files, and rcad the messages out to you.

The AV Macs provide new ways to
communicate. First, they integrate the tele-
phone, a modem, and fax capabilities into
a single desktop system. Next, they supply
ready access to video for any application.
Finally, PlainTalk allows you to work with
your computer more easily and offers aid
to the visually impaired.

These features aren’t add-ons—they’re
tightly integrated into the system. When
tne AV Macs become ubiquitous, users
will discover new, effective ways to work
(as in the last PlainTalk example), and to
work with one another, no matter where
they are.

Ethernet {AUI} port Keyboard port  Parallel port

Headphones / /
Digital out NTSC/PAL video
Digitalin/  /Microphone
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SGI's Digital Media

SGI wants to redefine the user interface
with what it calls digital media commu-
nications. Its latest workstation, the Indy,
provides all the hardware and software
you need for capturing and communicating
with sound and image over a network or
over a digital phone line. Prices for the
Indy will start at $5000, and SGI expects to
begin mass production this fall. Eventu-
ally, all SGI systems and upgrades will
provide this capability standard.

The digital media capabilities of this
machine are particularly valuable to work-
groups that need to share images and film
clips over wide geographical distances—
for example, medical teams, distributed
engineering and fabrication groups, and
research teams that use video as a data
source. But as this technology spreads
across the boundaries of different net-
works, ncarly every computer user will
benefit from communicating with digital
media.

High-End Features

Despite its advanced capabilities for cre-
ating and displaying information, the Mips
R4000PC-based Indy is SGI’s low-end
system. Its most obvious feature is the In-
dyCam, a little digital color camera that
sits atop the monitor. It looks more like a
squashed Kodak Instamatic than the high-
tech device that it is, a direct-to-digital
camera connected to the SGI digital video
port. It provides a maximum of 512 by
492 8-bit color pixels at 30 fps. It contains
two SGl-designed ASICs for AD conver-
sion from the CCD (charge-coupled de-
vice), as well as the electronics for color
balance, shutter speed, and color space
conversion. The output format is a varia-
tion of the CCIR-601 digital standard al-
lowing for variable image sizes.

SGI designed the IndyCam to provide
an uncomplicated and inconspicuous video
input for videoconferencing and quickly
capturing images for attaching to mail mes-

. sages. The resolution is high
enough to capture text from a
typewritten page, yet it can be
set to capture only the color
depth and image size that are
necessary for a particular ap-
plication, thereby reducing the
data-set size of the images
without compression. Without
the need for compression and
decompression computations,

the rate at which the frames can
be handled is greatly increased.
(You control the IndyCam’s
1 settings for image size, color,
and contrast with tools that are



DB2/2

IBM hits a high-tech home run. IBM DATABASE 2™
085/2° (I)BZ/Z"‘) brings big league power and reliability

to your mission-critical data

ICs a new 32-bit 0S/2 rela-
tional database for your
desktop and client/server

[LAN workstations.

With 0OS/2 2.1 as a power base, DB2/2 provides an
industrial-strength relational database server that supports
functions critical to database users—transaction manage-
ment, coneurrency control, security, integrity and solid
recovery functions. DB2/2 exploits the power and open
architecture of OS/2. It supports industry-standard SQL.
and provides DB2 compatibility, allowing development of
more portable database applications.

DB2/2 takes a big lead in bringing more
versatility to the entire enterprise. You
can access DB2/2 data directly from
your DOS, Windows™ or OS/2 desk-
tops. For even more enterprise-wide
information access, these same data-

. You can strike up the incredible power of DB2/2 right
hase clients can also access from the OS2 Workplace Shell.”
[BM DB2, SQL/DS™and OS/400 '
databases by installing the
DISTRIBUTED DATABASE  third. ‘To order or upgrade, or to find out more
CONNECTION about 0S/2 2.1 or DB2/22. call 1 800 3-1BM-0S2.
SERVICES/2™ (DDCS/2) In Canada, call 1 800 465-7999, ext. 850.

gateway on top of the

DB2/2 database servers. Operate at a hlgher level
DB2/2 and DDCS/2 deliver the advanced, data-

base functions you'd expect from [BM Programming

Systems, the people who invented relational database i | S

technology. So you know you're getting a reliable data-
base solution that puts your business first, second and
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IS SIS L A
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IBM, OS72, DB/2 and OS/400 are registered trademarks and Workplace Shell. IBM DATABASE 2, DB2/2, DISTRIBUTED - SIS D W
DATABASE CONNECTION SERVICES/2, SQL/DS and ‘ Operate at a higher level” are trademarks of International = S -_
Business Machines Corporation Windows 1s a trademark of Microsoft Corporation © 1993 1BM Corp ———— S — 7 -
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Indy Motherboard

Mips Secondary Memory
R4000 cache
CPU

Digital Memary
multiplexer contreller

CPU/memory control

part of the Indy’s user interface.)

The IndyCam and digital videa are only
one of the possible paths for video input.
You can feed analog video from a
camcorder, videodisc player, or video cam-
era directly into the NTSC/PAL video or
S-video port. The Indy uses Philips video-
processing components to convert the ana-
log video formats to YUV multiplexed
digital video.

SGI's IndyCam and analog videc input
processing are the most obvious indica-
tion of the digital media potential of the
Indy, but they’re not the key to the Indy’s
2-D image performance. Thanks to the
enormous bandwidth (up to 267 MBps) of
its graphics 1/O bus and the technologi-
cally advanced graphics subsystem, the
standard Indy can blast 32 million pixels to
the screen memory in a second—enough
to regenerate an entire 1280- by 1024-pix-
el screen 24 times 1n a secoad, or (more
typical of video image resolution) 640- by
480-pixel frames at 56 fps.

Note that the ‘ive-video image is not in
a separate video memory or even main-
tained as a separate video signal:t is
mapped right there in standard video buffer
space. This lets you grab it along with any
other elements of your screen image for
inclusion in SGI's standard desktop im-
age capture and manipulation/translation
programs.

SGI claims that the X Window System
graphics perfermance is 1.2 méllion 10-
pixel lines in a second. This is even greater
performance than that of Sun’s recently
announced optional GX and TurboGX-
plus graphics accelerator boards, which,
by Sun’s claims, are only 480 thousand
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Vides memory  Graphics/video
converter

lines per second and 1 million lines per
second, respectively.

The baseline Indy 3-D graphics perfor-
mance is not quite up to the level of the
unenhanced SGI Indigo, according to the
company. SGI has focused the Indy’s per-
formance on handling images and 2-D ob-
jects. If you want, you can order your Indy
with the optional 24-bit color 3-D graphics
accelerator board. which will run you
roughly an additional $2500. (The base
Indy simulates 24-bit color by hardware-
implemented dithering.)

The Indy has the same audio subsystem
as the Indigo: four-channel stereo input
and output with 16-bit sampling rates rang-
ing from 8 kHz to 48 kHz. The sound-
sumpling manipulation speed and resolu-
tion exceed those of CD recordings. The
audio system is centered on the Motorola
DSP 56001 chip.

The Indy has ports for two-channel dig-
ital audio. digital audio out. analog audio
in (microphone). and analog audio out
(sterec headphones). As with the Indy-
Cam, 1the microphone and headphones
come with the system.

Like any other SGI computer, the Indy
comes with no standard floppy drive. But
the optional drive is a 20-MB 3¥%-inch flop-
tical drive that can read and write Macin-
tosh and PC floppy disks directly, as well
as read and write standard Unix tar and
coio fermats.

As if ir anticipation o the data super-
highway. the Indy has ISDN among the
many digital-media device ports. Other
not-so-standard 1/0 connectors that come
with the system are 3-D stereo glasses and
10Base-T Ethernet (as well as the old 25-

Graphics VO bus
expaasion cannectors

pin AUI [attachment

unit interface]). An
Crosspoint R4000SC CPU with
converter I MB of secondary
mnd cache is an option.
synchronizes
video signals) MultiSensory User

Interface

The Indy’s sophisti-
cation becomes ap-
parent once you boot
the system and begin
to use it. The term
stundard user inter-
face has taken on
new dimensions:
voice and video, not
only for output but
also for input. The
Indy interface is per-
haps more appropri-
ately referred to as an
SUI (multiSensory
User Interface) than
as a GUI SGi calls its new user interface
Indizo Magic.

Tne microphone that comes with your
Indy is not just for creating cute voice mes-
sages to embed in your documents; it’s
also for controlling your system and the
applications that run on it. Speech recog-
nition/voice control will have no limit on
the number of words in the speaker-inde-
pendent vocabulary. You should find that
a vocabulary of 300 or fewer words will
produce an instantaneous response from
the system. The commands need not be
limited to single-word utterances. The
voice recognition can learn to improve as
it acquires experience with variations in
the pronunciation of the words.

The voice recognition is a Silicon
Graphics implementation of a technology
developed by Scott Instruments of Den-
ton, Texas. The SGI developer’s kit in-
cludes libraries for implementing voice
recognition and control that programmers
can include in their SGI applications.

The voice-command input may be the
most exotic addition to the SGI user in-
terface. but it is not the most important:
The entire Motif-based SGI graphics work-
space and tools have moved up to a new
level of refinement. The new user inter-
face looks like a combination of Hewlett-
Packard's VUE, Solbourne’s virtual desk-
top. a little of NextStep, and a lot of the
Mac. The goal was to combine an envi-
ronment familiar to Mac users moving
to SGI with the best features of the Unix
interface.

SGI knows that many of its worksta-
tion users are not Unix system adminis-
trators. But since workstations tend to be

4-MB




Where

CA-Unicenter

When the mission is eritical. you can’t go soft on stability
and reliability. Especially when LANs are at the center of
vour information processing solution. That’s the thinking
at the very core of 0S/2. Now Computer Associates ardds

BT Pugust 1991

AV Inicroheiy e ¥iew

u 4

s .

Theres no need 1o
break out of vour shell:
the C A-Unicenter
graphical user inter-
Jace exploits the OS/2
Horkplace Shell™

deli

to those strengths, putting a distributed client/server spin
on 05/2 systems management, and raising it to the level
of host environments. Even surpassing them.
CA-Unicenter for OS/2 builds on the reliability,
stability and productivity of mainframe systems manage-
ment, vaking full advantage
of the expertise and technol-

Crs

ogy gained from more than 15 vears experience. It com-
bines industrial strength security management, work load
management, problem management. console manage-
ment and file management into one powerful, unified
solution. And since it brings many familiar management
features from vour mainframe, C\-Unicenter for 0S/2
protects your existing stafl and reduces the need for new
staff, making it a highlv cost-effeetive solution, too.

With such rock-solid systems management, vou
could say CA-Unicenter for 0S/2 takes operating at a
higher level to an even higher level. “To order or to find
out more about 05/2 2.1 or CA-Unicenter for 05/2, call
1 800 3-1BM-0S2. In Canada. call 1 800 465-7999.

Operate at a higher level.’

protection.

IBM and OS/2 are registered trademarks and Workplace S|
International Business Machines Corporation © 1993 IBM Corp
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DON’T BE

DELL® 425s/L
486" SX 25MHz SYSTEM

$1,499

® Business Lease $55/MO.

* 4{MBRAM

® 120MB (17ms) Hard Drive

¢ 3 ISA Expansion Slots

e Upgradeable to Pentium” Technology
¢ Accelerated Local Bus Video

e SVGA 10241 Monitor
(14 1024 x 768, .28mm)
® One Diskette Drive (3.5" or 5.25")
o MS-DOS® 6.0/Microsoft® Windows™ 3.1/

Mouse
e High Performance Windows Drivers
¢ Embedded System Diagnostics

DELL 433s/L
1486 SX 33MHz SYSTEM

$1,799

® Business Lease: $67/MQO.

* 4MBRAM

e [70MB (17ms) Hard Drive

¢ 3 [SA Expansion Slots
 Upgradeable to Pentium Technology
o Accelerated Local Bus Video

e UltraScan™ 14C Monitor
(14, 1024 x 768, .28mm, NI)
© One Diskette Drive (3.5" or 5.25")
o MS-DOS 6.0/Microsoft Windows 3.1/

Mouse
® High Performance Windows Drivers
¢ Embedded System Diagnostics

*Guarantees avdilable in USA only for registered owners of Dell Performance S

ind ot avalable m Cana

la or Mexico. *Leasing arranged by L

DELL 433/L
1486 DX 33MHz SYSTEM

$1,999

e Business Lease: $74/MO.

* 4MB RAM

® | 70MB ¢17ms) Hard Drive

® 3 [SA Expansion Slots

* Upgradeable to Pentium Technology
o Accelerated Local Bus Video

¢ UltraScan 14C Monitor
(14 1024 x 768, .28mm, NI)

® One Diskette Drive (3.5" or 5.25")
o MS-DOS 6.0/Microsoft Windows 3.1/

Mouse
¢ High Performance Windows Drivers
¢ Embedded System Diagnostics

DELL MULTIMEDIA 450/L
1486 DX2 50MHz SYSTEM

$2,498

* Business Lease: $92/MO.
* 4MB RAM
© 230MB (17ms) Hard Drive
» Upgradeable to Pentium Technology
o Accelerated Local Bus Video
e UltraScan 14C Monitor
(14" 1024 x 768, .28mm, NI)
® One Diskette Drive (3.5" or 5.25")

¢ MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

» Internal CD ROM
* High Performance Windows Drivers
¢ Embedded System Diagnostics

e Group, Inc. MS

ed

DOS and Microsoft are

istered

DELL 450/M
1486 DX2 50MHz SYSTEM

$2,899

® Business Lease: $107/MO.

* SMBRAM

© 320MB (17ms) Hard Drive

¢ 6 [SA Expansion Slots

® Upgradeable to Pentium Technology

® Accelerated Local Bus Video with
IMB Video RAM

¢ UltraScan 15FS Monitor
(15% 1024 x 768, .28mm, NI)

® One Diskette Drive (3.5" or 5.25")

® MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

¢ High Performance Windows Drivers
¢ Embedded System Diagnostics

DELL 466/M
i486 DX2 66MHz SYSTEM

$3,199

* Business Lease: $118/MO.

* SMBRAM

® 450MB (12ms) Hard Drive

o Upgradeable to Pentium Technology

o Accelerated Local Bus Video with
IMB Video RAM

e UltraScan 15FS Monitor
(15 1024 x 768, .28mm, NI)

® One Diskette Drive (3.5" or 5.25")

® MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

¢ High Performance Windows Drivers
* Embedded System Diagnostics

ies systems purchased after 7/1/92. For a complete copy, please call our TechFax™ line at 1-800-950-1329 or

wdemarks and Windows is a trademark of Microsoft Corporat
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DELL 450/ME
i486 DX2 50MHz SYSTEM

$3,499

¢ Business Lease: $129/MO.

* SMBRAM ¢ 450MB (12ms) HD

¢ 128KB SRAM Cache

® 4 EISA/2 ISA Expansion Slots

¢ Upgradeable to Pentium Technology

o Accelerated Local Bus Video with
IMB Video RAM

e UltraScan 15FS Monitor
(15% 1024 x 768, .28mm, NI)

e One Diskette Drive (3.5" or 5.25")

¢ MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

¢ High Performance Windows Drivers

¢ Embedded System Diagnastics

DELL 466/ME
i486 DX2 66MHz SYSTEM

$3,849

* Business Lease: $139/MO

* 16MB RAM ¢ 450MB (12ms) HD

* 128KB SRAM Cache

* 4 EISA/2 ISA Expansion Slots

¢ Upgradeable to Pentium Technology

¢ Accelerated Local Bus Video with
IMB Video RAM

® UltraScan 15FS Monitor
(15% 1024 x 768, .28mm, NI)

¢ One Diskette Drive (3.5" or 5.25")

* MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

¢ High Performance Windows Drivers
¢ Embedded System Diagnostics

DELL 433/T
i486 DX 33MHz SYSTEM

$2,999

® Business Lease: $111/MO.

¢ SMBRAM ¢ 450MB (12ms) HD

¢ 128KB SRAM Cache

¢ 8 ISA Expansion Slots

¢ Upgradeable to Pentium Technology

e Accelerated Local Bus Video with
IMB Video RAM

e UltraScan 15FS Monitor
(15" 1024 x 768, .28mm, NI)

¢ One Diskette Drive (3.5" or 5.25")

o MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

¢ High Performance Windows Drivers
¢ Embedded System Diagnostics

DELL 466/T
i486 DX2 66MHz SYSTEM

$3,399

 Business Lease: $126/MO.

* 8MB RAM ¢ 450MB (12ms) HD

¢ 128KB SRAM Cache

¢ 8 ISA Expansion Slots

» Upgradeable to Pentium Technology

e Accelerated Local Bus Video with
IMB Video RAM

e UltraScan 15FS Monitor
(15% 1024 x 768, .28mm, NI)

® One Diskette Drive (3.5" or 5.25")

* MS-DOS 6.0/Microsoft Windows 3.1/
Mouse

¢ High Performance Windows Drivers
¢ Embedded System Diagnostics

Here are just a few of the latest and
greatest Dell systems. By the time we're
done custom configuring, you could have
quite a few more affordable options ...
9,990 to be precise.

But we don’t stop at great systems
and great choices at great

prices. We also give you
some of the greatest
service and support in
the industry. If you ever
need support you can call us 24 hours a
day, seven days a week. If needed, we'll
send a trained technician the next
business day, guaranteed. And with Dell
ReadyWare," you can choose from a
selection of over 100 different
applications which can be pre-loaded
for one small $15 installation fee. Saving
you time, energy and aggravation. Not
to mention money.

Now let’s talk accessories. No matter
what else you want with your system,
you can probably get it through Dell.
In fact, you can order over 2400 items
from our free DellWare™ catalog.

Just one toll-free call is all it takes to
get these systems and practically all the
other computer options you could need.
None of those expensive companies

can even come close to imitating that.

D&LL

TO ORDER, CALL

800-545-1583
write Dell USA L.P., 9505 Arboretum Blvd., Austin TX 78759-7299. Attention Guarantees.*Prices valid n the U.S. only. Some

The Intel Inside logo is a registered trademark and 486 and Pensium are rrademarks of Intel Corp Dell disclaims proprietary interest in HOURS: MON-FRI7AM-9PM CT SAT 10AM-6PM CT  SUN 12PM-5PM CT
IN CANADA* CALL 800-668-3021. IN MEXICO CITY* 228.78). #11EAE




State of the Art

PUBLISH IT ELECTRONICALLY

You know there’s more information locked in your documents than you're using. Electronic publishing
is your key to opening up and circulating your organizational know-how.

CARY LU




t’s fashionable these days to talk about

knowledge workers—the people whose
knowledge drives modern organizations.
But how do many organizations distribute
that know-how for internal or external con-
sumption? Mostly through paper docu-
ments, routing slips, and filing cabinets.

Electronic publishing changes all that.
Whether through a client/server system or
on CD-ROMs, electronic publishing lets
you build, circulate, and enhance your or-
ganizational knowledge base with greater
speed and flexibility than ever was possi-
ble with paper.

Paper is easy to read but often impossi-
ble to find a week later, never mind a year
later. With an electronic document data-
base, however, you can search and retrieve
a file often in a few seconds using common
indexing and retrieval software, such as
ZyLab’s Zylndex.

But publishing your data electronical-
ly is not a trivial matter. Before you can
distribute your documents electronically,
you have to digitize your paper documents,
index them and your digital documents for
search and retrieval operations, and en-
sure that these electronic documents can be
read across platforms and applications.
You also have to figure out how to inte-
grate data from external sources, such as
commercial CD-ROM s or on-line services.
You even have to devise strategies to com-
pensate for the idiosyncrasies of the indi-
vidual components in your electronic pub-
lishing system.

A one-size-fits-all solution to these prob-
lems does not exist. And none may ever
exist because each organization has dif-
ferent needs and processes for getting the
job done. Yet solutions to several of the
technological barriers to electronic pub-
lishing have emerged. Document-exchange
formats, for instance, have evolved from
plain ASCII into formats that let you cre-
ate files that retain the look and feel of the

Publish It Electronically B

Electronic publishing breaks the barriers
between the information in your documents
and those who need the data........... 94
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original document across any platform or
application. You can even embellish your
cross-platform documents with audio,
graphics, and full-motion video.

Electronic publishing means bringing
together a wide range of technologies, such
as image scanners, indexing software, and
computerized conferencing systems. Its
challenges require you to meld and adapt
individual component strategies to create
a better whole. When implemented, elec-
tronic publishing gives you the keys that
unlock all the information in your docu-
ments, information that you couldn’t find
before or even knew that you had.

Imaging Your Documents

Key to building an in-house publishing
arm is the ability to get existing paper-
based documents and those that arrive
daily onto your computer. Document-
imaging systems, with about 100,000
users, according to BIS Strategic Deci-
sions (Norwell, MA), a research and mar-
keting-analysis consulting firm, are the
most common method of achieving this
goal in use today.

Imaging systems essentially emulate
microfiche and microfilm. With an imag-
ing system, you pass a paper document
through a scanner that renders it digital.
Your system then stores on disk a bit-
mapped image of the document. While
scanning, you enter keywords to help you
retrieve the document later.

The problem with the imaging-system
approach is that your main storage con-
sists only of images, not computer-read-
able text. Consequently, you cannot use
your computer to search the text of docu-
ments for any reference. You can find only
the keywords that you used to categorize
documents. And without a specific, well-
designed list of keywords, you can end up
with a massive amount of imaged docu-
ments and not have a clue as to what kind

: Ul&nckiné l;ata's (Eonfent ) 7

Document-coding techniques unlock
the information content sealed inside your

of content they contain.

But imaging systems have their place.
Large companies often use imaging sys-
tems for processing high volumes of rou-
tine yet critical documents, such as sup-
plier invoices. The benefit of being able
to retrieve paperwork in minutes instead of
days is obvious—time is money.

The Costco retail store chain in Kirk-
land, Washington, uses a large-scale imag-
ing system based on software from Optika
Imaging Systems (Colorado Springs, CO)
for processing invoices. Vince Carney,
Costco’s assistant controller, says that
Costco’s imaging system has cut the com-
pany’s cost of processing invoices in half.
“A large department store I visited still
uses microfilm for their invoices,” says
Carney. “They spend five times the money
for one-fifth the work.”

Although most imaging system soft-
ware runs on large-scale computers, sev-
eral products, such as KeyFile’s (Nashua,
NH) KeyFile and Westbrook Technolo-
gies’ (Westbrook, CT) FileMagic, run on
desktop computers on either a network or
stand-alone basis. Both run on PCs.

Bridging Images and Data

The bridge between the traditional “pure”
imaging system and a computer file man-
ager is OCR (optical character recog-
nition). An OCR system consists of a
scanner to image text and software that
translates text into a computer-readable
format. Among the better-known OCR
programs are OmniPage Professional from
Caere (Los Gatos, CA) and TypeReader
from ExperVision (San Jose, CA).

OCR systems do an excellent job pro-
ducing computer-readable files from
cleanly printed documents that are mini-
mally formatted, such as legal contracts.
But, highly formatted documents, such
as a newsletter or a manufacturer’s tech-
nical brief, resist easy processing. One

Documentation Goes Digital

Documentation is going digital.
Just watch out if you want to publish
it yourseff......coreer L 2L

SEPTEMBER 1993 BYTE 98



e CRORUCEY Publish It Electronically

The Input and Output of Electronic Publishing

-

| Computer files

<

E-mail

":'t\§§
.

Scanner

Input

reason for this is OCR programs cannot
distinguish between two columns of text
and a table with two columns. Your OCR
operator has to decide which it is and in-
struct the program accordingly.

Another problem with OCR is that it
requires a good deal of manual checking
and reworking to ensure that all the infor-
mation in a document has been scanned
into your computer properly. As a result,
many organizations have given up on OCR
as an input method. Terry Butler, manag-
er of automated systems for Financial Sys-
tems Products (Seattle. WA), the company
that installed Costco’s imaging system,
notes that only one of the company's more
than 100 clients uses OCR.

Some organizations look for a middle
ground by storing both the bit-mapped im-
age and the OCR results. In this scheme,
you inspect what the OCR creates during
the scanning process to ensure that it stores
enough information so that keyword re-
trieval is possible later on. Corrections. if
necessary, are made manually. Any other
OCR error arising from, say. a poor-qual-
ity copy, a handwritten note on the page, or
a hair across the image is ignored. Later,
when you retrieve the document. you can
switch to the imaged version whenever
the OCR text isn’t intelligible. But dou-
ble storage means that you have to main-
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converters
Native files Index files
abcde
fghijkl
mnop
Plain text files
Keywords

o
y ﬁg &

Graphics files
with keywords

Bn-map
image

Central storage

tain capacious disk drive, magnetic tape, or
optical-storage units, regardless of the fact
that you can almost always compress the
bit-mapped image to save storage space.

“What's missing,” says Mary Bamford,
an analyst at BIS Strategic Decisions. “is
the ability of people on a broad scale to
understand when to use OCR. [What’s
needed is] intelligent OCR. not for reading
printed text but [for identifying] the type of
document and [applying] the correct read-
ing technology.”

Serge Blanc, vice president of engi-
neering for Cacre, responds that newer
OCR programs are adding document-
analysis features, but the human element
will remain essential because paper docu-
ments come in so many forms. “If vou
scan a financial document, the program
could identify and automatically create a
spreadsheet,” says Blanc. "But for which
spreadsheet application? What is the file-
name? A completely automatic process
will create a new set of problems.”

Indexing and Retrieval

Once you have determined how to input
paper-based data into your electronic pub-
lishing system, you will need a way to in-
dex and retrieve your information. Al-
though many products can handle full-text
searches to find and retrieve files, locat-

ing information on your multimegabyte
knowledge base is not a trivial matter.
Retricvals of no more than a few sec-
onds are possible with a product such as
Odyssey Development’s (Denver, CO)
Isys, because it creates an index for the
document and supports both full-text and
Boolean-search strategics to locate files.
For example, a Boolean search lets you
find every instance of the word inventory
within 50 words of the word problem.
Unfortunately. full-text and Boolean
searches break down when you search
through a large number of files. For ex-
ample, unless you are a skilled searcher,
your query is likely to return too many doc-
uments, and generally you have no way to
filter out the documents of interest except
by inspecting cach document one at a time.
Additionally. you never know if you have
found every document of interest to you.
The greatest problem with searching for
information is human. “The native ambi-
guity of language leads us to describe what
we are searching for in different ways,”
says Matthew Koll, CEO of Personal Li-
brary Software (Rockville, MD). “If you
ask book indexers to index the same docu-
ment two weeks apart, they will use dif-
ferent index words.” According to Koll,
one way to compensate for this is to have
two people do the search so that you will
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have two sets of results to compare.

Relevance-ranking retrieval systems try
10 speed file access by offering the most
likely documents first. Verity's (Moun-
tain View. CA) Topic and Personal Li-
brary Software’s WPL (Windows Person-
al Librarian) attempt to determine the
relative level of a document’s usefulness
based on the scarch information you pro-
vided.

Of the two programs, Topic has been
more widely licensed to other companies.
It uses a knowledge-based retrieval sys-
tem with lookup definitions that an expert
(e.g., an employee. a consultant, or a com-
mercial information-processing vendor)
on the subject prepares.

WPL achieves its ranking by several
statistical criteria, such as checking how
often a word is found in association with
other words. For example, if you are look-
ing up serial port. WPL will check asso-
ciations to search for RS-232 as well.

Audio/Visual Indexing

Today. all indexing and retrieval methods
deal only with text. They typically run on
network servers rather than local clients
because creating an index is resource-
intensive. Thus far, you can retrieve other
media—audio, graphics, and full-motion
video —only through keywords.

Voice recognition remains a difficult
challenge. Today's microcomputers don't
have the power to process the input and
output of voice signals and the related al-
gorithms that voice recognition requires. In
particular, speech recognition stumbles on
error and noise correction, and it has trou-
ble differentiating between phonemes. such
as band p.

Nevertheless, voice recognition is man-
agcable, according to Cliff Reid, executive
vice president at Verity. “There isn't a tech-
nology barrier to audio,” he says. provided
enough computing power is brought to bear
on the problem. Music usually only needs
identification for retrieval from a library of
recordings. Similarly, many ambient sounds
may only need labeling for time and place
rather than analysis of contents.

Indexing and retrieving visual informa-
tion is truly difficult, according to Reid.
Several research organizations, such as
MIT’s Media Lab, have been investigating
ways to index and retrieve graphics and
video by shape and color, but no commer-
cial products have yet been marketed.

IBM hopes to offer the first commer-
cial video search-and-retrieval product by
year's end. Currently in beta test. IBM's
Ultimedia Manager/2 is said to give your
IBM PS/2—class machine (with at least 8
MB of RAM and running OS/2 2.1) the

Media

ability to search and retrieve images based
on their color, texture, shape. and layout.
According to IBM. Ultimedia will also let
you analyze, annotate, classify. identify,
and sort images by their content. It re-
portedly can recognize such simple shapes
as triangles, circles, and squares, as well as
complex forms such as a fish or a tree.
Ultimedia Manager/2 is a relational da-
tabase that stores information on image
color, texture, shape, and layout. It sup-
ports a wide range of image formats, in-
cluding PCX, TIFF. and Targa. and you
can use it to build and link image libraries
to common database formats, such as
DB2/2, dBase, and Oracle, allowing you to
link text information to each image.
Once you build your image library. you
can use Ultimedia Manager/2 to create
sample pictures and query by image con-
tent. For example. you can set up a visual
query by dragging and dropping colors and
textures into an image window. Querics
match the colors, layout, shapes, and tex-
tures you specify against the image data-
base. To avoid receiving. say. every square
figure in your image database, you can
weigh individual elements of your query
and limit the amount of matches displayed.
You can use standard text queries to find
images by the database records o which

you have linked them. contimued
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It all started
when you asked them
to shar LaserJet
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HP’s JetDirect card solves the problems of shared printing.

Shared printing has been a great way to
make the most of your resources. Un-
fortunately, it also made printing

a hassle. Until now.

With HP’s JetPrint utility, printing
status is delivered to each user’s PC.

This powerful Windows™based utility
for Novell Netware networks, included
with HP’s JetDirect card, provides users
easy access to printer information.
Users no longer have to jog over to the
printer to check on job status. Just a
simple click of the mouse and they can
find out everything they need to know:

e Online/offline.

e Paper out/paper jam.

® Toner low.

® Printer cover open.

* Print job queues and
priorities. And more.

eS

NetWare
Tested and
Approved

No more hassles for them. No more
complaints for you.

And no more network performance
degradation or PC parallel-port bottle-
necks. Print data zips along. Even
graphics move along at breakneck
speed. Network printer performance
is maximized. It just doesn’t get any
better. Or faster.

HP’s JetAdmin utility provides remote
management capabilities for Novell
networks. Now printers can be placed
anywhere on your network. Users can
even automatically download Windows
drivers for most popular PC applica-
tions. Which all makes the HP JetDirect
card the preferred solution. With users.
And with people like you.

Next time you buy an HP LaserJet
printer, get an HP JetDirect card.
Call 1-800-533-1333, Ext. 7569.
After all, why suffer with problems,
when HP offers the perfect solution?

A EE
9.,%- ,
&

HP JetDirect Card
HP Printer Compatibility:
JetDirect Cards
LaserlJet 4Si, 4Si MX, 4, HISi, 111, 111D, 11, HD o
PaintJet XL300, DeskJet 1200C ¢ DesignJet,
DesignJet 600, 650C

JetDirect EX Interface —
LaserJet IIP, 1IP plus, I1IP, 4L ¢ other [IP
peripherals with a parallel port

Network Topologies:
Ethernet (IEEE 802.3): 10Base-T, 10Base2 ¢
Token Ring (4/16 Mbps) ¢ Apple LocalTalk

Network Operating Systems*:
Novell Netware' e Microsoft” LAN Manager ¢
Windows for Workgroups ® Windows NT ¢
IBM LAN Server » HP-UX, SunOS, Solaris, SCO
UNIX"" ¢ Apple EtherTalk ¢ Apple LocalTalk

Supports industry-standard SNMP-
based network management software.

&

*Multiple network operating systems are supported simulta
neously with the HP JetDirect card when installed into an
HP LaserJet 4Si or 45i MX printer.

'Only NOS supported by JetDirect EX interface.

"Not supported with Token Ring topology.

HP’s JetDirect card makes your
printer easy to manage.

How easy? Installation takes just min-
utes. And implementation is a breeze.

HEWLETT
PACKARD

K

UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. and other countries. Microsoft isa U.S
registered trademark and Windows is a trademark of Microsoft Corporation. RNDOOT. ©1993 Hewlett-Packard Company
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Uttimedia Manager/2 Retrieves Pictures by Colors

IBM’s Ultimedia Manager/2, currently in beta test, enables you to store, classify, annotate,
and retrieve pictures by color, shape, and texture,

This line tells you where you are in
the Utimedia Manager/2 database.
Here, you are in the color-selection
database.

This idonﬁﬁuthc\

Clicking on View pulls down a menu of tools for controfling the
amount of information displayed In a color-, shape-, or texture-
selection database. The Size selection lets you choose among the
three Ultimedia Manager/2 image sizes. The images below are an
example of the largest color swatches. (Photo courtesy of IBM)

location of the color- | +
selection database. | =
C:\PETERY.CLS is the | V|
name of the directory
that contains all
color, texture, and
shape databases.
“Color” is the name
of a subdirectory in
which swatches of
color are stored in
such files as
“color.dbf.”

You define what is

the proper shade of
the color you're —
looking for by

framing it in. You can
then drag the image
to an Example Image
Window (not shown)
to query your color
database.

Tracking Content

Document databases provide indexing and
retricval while giving you the ability to
keep track of document content. Docu-
ment database managers, such as those
from SoftSolutions Technalogy (Orem,
UT) and PC Docs (Tallahassee, FL), run
on a network server. They take files pro-
duced by popular word processing and
spreadsheet programs and index the con-
tents for later retrieval. Administrative
functions give you control over document
revision, tracking, storage location, and
authorized access. These document data-
bases mostly track and retrieve internally
generated documents. A typical installa-
tion would be in a legal office, where they
would manage the storage of all legal con-
tracts.

A key feature of document databases is
that you always receive the most recent
version of a file. For example. Mezzanine
from Saros (Bellevue, WA) is a network li-
brarian running as a client under Microsoft
Windows. Mezzanine keeps track of file
versions, sets up access control for files,
and synchronizes several document servers
so that all versions of a document are up-
to-date. In addition, Lotus Notes performs
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a number of these tasks.

Apple (Cupertino, CA) has entered the
document-database market with Apple-
Search, a program that runs on Macintosh
servers and uses the WPL search engine.
Apple has given WPL a simpler user in-
terface and has extended its search engine
to work on many common file formats—
including Microsoft Word, MacWrite, and
WordPerfect—in both PC and Mac forms
through transiators.

AppleSearch. Mezzanine, and similar
document databases mostly run on servers
instead of stand-alone computers. because
servers generally have the large storage
devices and sufficient computational pow-
er to perform the indexing and retrieval
operations without disrupting your work
flow. But Saros reports that a single-user
version of Mezzanine will pe available this
year.

Integrating External Data

On-line services. such as the Dow Jones
News/Retrieval Service, and CD-ROMs
from commercial publishers like Macmil-
lan New Media (Cambridge, MA) oifer a
wide variety of data that can supplement
your internally generated documents. Some

of the information available from on-
line services is highly structured. such as
stock-market prices, but other data is
found in a free-wheeling magazine-like
format (see "Magazines Without Pa-
per” on page 108).

The problem is that the only way to
integrate data from external sources into
your in-house knowiedge base is to
download the external documentation
and run it through indexing software
before incorporating it. This, of course,
is inefficient because there is no stan-
dard for indexing information. If there
were an indexing standard. the search
engine could simply send a query to the
CD-ROM or on-line database and get
the selected documents back. With cur-
rent systems, you must either run a sep-
arate search query for each type of doc-
ument database or download the entire
document database for indexing on your
own system. An industrywide standard
specifying search commands and an in-
dex format will eliminate this ineffi-
ciency by making feasible a document
database that could search and retrieve
from many sources.

Unfortunately, such standards are un-
likely any time soon. "The marketplace
is experimenting with different func-
tionality,” says Verity’s Reid. “The dif-
ferent retrieval engines cannot be decou-
pled from the details of the underlying
index.™ A unified indexing scheme will
have to be flexible enough to address the
idiosyncracies of a range of indexes and
data types.

However, new developments indicate
that this lack of standardization can be over-
come in some situations. For example, you
can program AppleSearch to regularly
comb through data feeds from on-line ser-
vices such as the Dow Jones News/Re-
trieval Service and create “newspapers”
containing the search results. Further, the
document-oriented interface promised by
Microsoft’s Cairo and Taligent’s Pink op-
erating systems should offer far better in-
tegration among documents from many
different sources than possible with to-
day’s software (see “Objects for End
Users,” December 1992 BYTE).

Reading Complex Documents

Once you have established the input
methodologies for your computer-based
electronic publishing system, what will
you see when you try to view a document?
To view a file, anyone who retrieves it
must have a compatible program. While



Over One Million Americans Have Already Responded!
Call Right Now To Get New Kiplinger's” CA-Simply Money

Introducing The Easiest,
Quickest And Smartest Personal
Finance Software In The World.

Is your spending out of control? With
Kiplinger’s CA-Simply Money, you can get
off the financial rollercoaster and on the
path to tinancial freedom. Write checks
with aclick ot the mouse. Balance your
checkbook. Create a monthly budget and
control your expenses. What used to take
hours now takes just minutes.

g It's that quick and easy. And
e it's just plain smart. Kiplinger's
Mlz‘:_«)&)l-‘r CA-Simply Money puts you in to-
WINDOWS 3

comarwiz  tal control of all your finances so
you can make smarter decisions.

"Kiplinger’s
CA-Simply Money
makes everything

simple and
easy. Forthe
very first
time, I'm
intotal
control of

allof my
Sfinances.”

“Elipinger's
CASImply
Money

A Personal Financial Advisor
Filled With Expert Advice
From Kiplinger.

For more than 70 years, Kiplinger has been
the first name in personal finance. Now
their expert financial and tax advice will be

right at your
fingertips.

To prove
how simple and
easy Kiplinger's
CA-Simply
Money is,
we're giving
away millions
of copies for
FREE.

That's
right. You
can get this
$69.99 product
FREE.

For FREE!

New Kiplinger's
CA-Simply Money Covers
Simply Everything:

« Kiplinger's Financial
Advisor

« Checking and Savings

« Investment Tracking

» Tax Reports

= Automatic Budgeting

 Computerized Check
Writing

* Credit Cards

* [RAs/401(k)s

* Modem Stock Update

* Mortgages

* Financial Calculators

* Memorized Transactions

But you have to act fast. Pick up the
phone right now and order your FREE copy
of Kiplinger's CA-Simply Money today.

For A FREE Copy Of
Kiplinger's CA-Simply Money
Call: 1-800-FREE-MONEY

Dept. J-3301.

OMPUTER
iSSOCIATES

Software superior by design.

imply Money

atrademark of The Kiplinger Washington Editors, Ins. All praduct names referenced herein are trademarks of their respective companies
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that’s not a problem for simple documents,
since all the major Windows and Mac
word processors can read each other’s files,
it is a big problem for highly designed
pages from a page-layout program, such
as Aldus PageMaker or QuarkXPress.
Page-layout programs themselves are too
specialized for universal use, yet every-

one needs electronic acceess to the kind of

pages they produce.

To produce files that everyone can read
regardless of the type of computer or ap-
plications they use, you will need a uni-
versal file format that supports fonts, graph-
ics, and layout and one that you will use
as widely as people use ASCII for plain
text. Adobe Systems (Mountain View,
CA). the originator of the PostScript PDL

Electronic Publishing Pluses and Minuses

(page-description language) for laser print-
ers, is working to address that need with
its print-to-screen technology called Ac-
robat. Acrobat extends PostScript to pro-
duce a universal output file in PDF (port-
able document format). Acrobat viewers
running on IBM PCs or Macs display PDF
files, complete with all the graphics and
typography used in the original document.

Recently, Adobe Systems demonstrated
Acrobat for BYTE editors. Running on a
Mac Quadra 950, Acrobat captured the
general design of approximately 89 pages
of a recent issue of BYTE, requiring about
5 MB of storage to do so. The image files
were a little grainy, depending on what
resolution they were stored at, and the text
was a bit hard to read on a 72-dpi screen.

Nonetheless, Acrobat is suitable for the
electronic publishing of company phone
lists, spreadsheets, and the like. Adobe re-
ports that Acrobat will be available for
Unix systems later this year.

Adobe isn’t the only company trying to
establish a document-exchange standard.
No Hands Software (Belmont, CA) com-
petes with its DigitalPaper technology.
DigitalPaper converts documents into com-
puter-searchable text, which is platform-
independent, and into a 300-dpi print im-
age. No Hands Software’s first product,
Common Ground for the Macintosh, has
two components: a maker and a viewer.
The maker is used to produce DigitalPaper.
The viewer, which is distributed as free-
ware, takes up only 62 KB and can be em-
bedded in a document, allowing
you to create portable text that
can display DigitalPaper images
on screen without the Common
Ground application. No Hands
anticipates unveiling a Windows
version of Common Ground later

TECHNOLOGY PROS CONS .
- — this year.
Image scanning Captures images of important documents; The bit maps of the text you capture are not Still, the information in a docu-
lets you retrieve paperwork in minutes; computer-readable; to find documents, you must ment isn’t limited to its text and
« preserves originals’ look and feel; images assign keywords to each one. f()rmulllqg: its structure and pur-
are a good complesment to OCR fles. pose are just as lmportant..For ex-
ample, you might want to identify
= o e Tm N e every part of a document database
OCR OCR software digiizes scamed documents and  Works wellwith minimally formatted documents, that dealt with safety regulations.
produces computer-readable files, the full but flunks on highly formatted newsletters and the This would enable you to create a
text of which you can search. like. It requires manual inspection and correction subset of documents that would
to ensure data was captured properly. be easier and quicker to search in
B S an emergency than the entire data-
Index/retrieval Files and finds your documents; full-text Searches breakdown over large databases; queries base. SGML (Standard General-
software and Boolean searches can pinpoint the can return too much data; no way to filter responses; s Mur.kup Language) supports
data; relevance-ranking systems give you you may never know if a crucial document was LG IHE e LS
! ) X ture as well as for pure formatting
most likely documents. overlooked; audio files found by keywords; voice features. DEC’s (Maynard, MA)
and visual recognition in developmental stages. CDA (Compound Document Ar-
- — chitecture) technology and the
Document-exchange  Produce platform- and application-neutral Complex standards that require expertise to use; ISO’s Open Document Architec-
formats data; keep text formatting and styling; you can define a document in such a way that it is tur.e are also emerging as popular
some support audio, graphics, and full- unreadable by files that support the same standard; u{‘}“";mﬁ .ﬁle-[f;)n[m,il sgalelgle:"(see
. nlocking Data’s Content” on
motion video. SGML does not support nontext elements. page 111). Unlike SGML, these
b o K == : 0 standards are designed to handle
Document databases  Provide indexing and retrieval with added control Large computational and storage requirements; not only text but also audio, graph-
over file revisions, tracking, storage location, desktop versions in development. ics, and full-motion video.

and access; give you the latest version of
a document; good for managing such documents
as legal contracts.

External data streams ~ Comprehensive databases that can greatly

stich as CD-ROM or expand your knowledge base.
on-line services
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No standards for searching or indexing, so you're
on your own to get the data and integrate it with
your knowledge base.

Alternative Delivery Mechanisms

Document distribution through a
LAN works fine for E-mail and
the typical corporate document
database. But the distribution fre-
quently must extend beyond a
LAN. A company may have mul-
tiple, unnetworked sites or need
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Cindy Smith plays with color.
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Thirty years later her



Introducing the

OMS ColorScript Laser I

000.

Now your business has
total freedom of expression.

For Cindy, communicating decision-critical
iformation quickly, flawlessly and in
brilliant color is now her fivelihood. That's
why she depends on the QMS ColorScript
Laser 1000 Print System. It frees her to
print entire forms and letterhead with color
logos, images and high quality text without
changing paper. It saves her the cost of
stocking special forms, letterhead and
multiple sets of supplies and uses standard
paper and transparencies. It improves her
message by highlighting key data with
color in multipage presentations and
documents. Add direct connection 0.
variety of networks and anyone can realize
both greater productivity and a per user
cost that rivals personal printers. Plus, our
easy software loadable upgrades virtually
eliminate obsolescence.

Save money. Save time. Free yourself from
limitations. Discover the advantages of the
QMS' ColorScript Laser 1000 Print System.

o Laser color and monochrome printing

o Compatibility with PostScript Levet 2 and
Level 1, HP PCL'5C and HP-GL » TrueType
font scaling ® Automatic collation * All
four ports accept data simultaneously

o Automatically interprets incoming

data and selects correct language from
those available » 65 resident type fonts,

all with multilingual character sets

« EfiColor” and Colorimetric color
dictionaries and Apple ColorSync

device profile ® Supports DOS, Windows,
Macintosh' and Unix  applications

o Software loadable system upgrades

e QMS Crown multitasking technology

S r

Expression is 2 serious business.

Call QMS today at 800 341-0760 or 205 633-4300 for more information.

QMS, QMS ColorScript and the QMS logo are tradesmarks of registered traderarks of
certiin jurisdictions. All other product and company names ¥ n

QMS, inc. Postcript is atradeniark of Adobe Systems Incorporated which may e registered
joned are tradennarks of register o tradermarks of their fespective companie
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Reading Data from a CD-ROM

Clear polycarbonate coats a CD's top and bottom to

Pits are a quarter of a wavelength deeper than lands. i protect data from dust and minor scratches. Laser
When laser light enters a pit, high-intensity light is Lasi:r ight nlever fully light passes through the bottom coating but is
reflected back to the photodiode. The photodiod strikes on a land because stopped and bounced back by the reflective layer.

its width is always greater
than that of a land.

converts this condition into a positive-voltage signal,
which is interpreted by software as a 1.

2 conting o — i i Protective cover on top of CD
{uminum reflect R Reflective layer
laser light diffused = 0 ‘fl\

by pits and lands
back to the

photodiode. C D

The objective lens targets the
parallel bands on a pit or a
pit/land combination, and it
directs reflected light back to
the collimation lenses.

combination, it diffuses unevenly. Due to
the extra distance into and out of the pit,
the light reflected from the pit is 180
degrees {0.25 wavelength in + 0.25
wavelength out = 0.50 wavelength) out of
sync with that reflected off the land.
Consequently, the two low-level light
beams cancel each other out.

S S— The photodiode converts this condition into
= o b T a minus-voltage condition, which is
< Colfimation lens > translated by software into a 0.

The collimation lenses adjust the ——+— \,»-.——/
light and dark bands' line of sight, B
keeping them parallel for either the ﬂ\, V/‘)
objective lens or for redirection —— The cylindrical
toward the photodiode on the lens increases
return passage. 3 = the deflection of

1 light and funnels

T Il [ ' it into the

The parallel bands pass from the diffraction Yv Photeliore.
grating into a polarizing beam splitter, which I |
intensifies the light’s focus. When the light is S & A B P
on its return trip, the beam splitter redirects
the reflected light away from the laser diode A = i il >
toward the cylindrical fens. polarizing ‘

! Cylindrical

beam splitter y
lens
__ {
i -
? \
The photodiode measures the
" " 5 . flected light's intensity, converting
Laser light first enters the diffraction 4 L !
B the results into high- or low-voltage

grating, which divides the laser light
into two parallel wavelengths of light
and dark bands.

signals li.e., positive or negativel. A
high-voltage signal is interpreted as
a 1, while a low-voltage signal is
translated into a 0. Shown here is a
low-voltage condition, with the
incoming light widely diffused. High-
voltage conditions produce highly
focused light.

/ b
Unfocused, high-intensity light $
bursts from the laser diode.

CD devices use a binary system of electrical signals 1o piay hack data. Inits simples Sorm. a CD is made up of a reflective layer sandwiched
benveen u protective polvearbonate coating. The reflective laver's surfuce has alternating hitls and vallexs. knoven as pits and lands. that spiral out in
tracks from the center of the CI) 10 the edge. Track density is 16.000 iracks per ineh: one strand of hair is wide enough 10 cover 50 racks. Laser light
bursts up from a luser diode and passes througl a series of lenses that intensifv and focus the light in on a track. Pits and lands diffuse laser light.
reflecting it back in the divection from which it came. I terminaies in « photodiode. Depending on the reflected light's intensiry. the photodiode converts
the bounced heams into a series of positive and negative signals that are translated into the ones and zeros of a computer-readable binary system.
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When protecting your software against piracy and
unauthorized use, make sure that your protection
system has all the following qualities:

code burnt into the ASIC. (This code should not be held in the key's memory,
where it can be read and altered.)

v A Read/Write Memory inside the key should be available on demand.
The memory should be writable in the field, on any PC, without any special
programming equipment.

A GOOD HARDWARE KEY

Hardware-based software protection systems are now the
I standard worldwide. However, not all keys are the same.

¢/ \ery low power consumption, enabling the key to work even under the
worst power conditions, on PCs and laptops, with or
without a printer.

POWERFUL SOFTWARE

¢ A Linkable Protection Module with
which calls can be made to the key from any
point in the protected program.

A good key should have all the following features:

¢ Compatibility and transparency. The key should

work without any problem on vour

customers’ computers. The user should be
able to forget the key after connecting it.

¢ Unbreakable electronics. A customized ASIC
(Application Specific Integrated Circuit) component
should be integrated in the kev. This prevents reverse
engineering and makes cracking virtually impossible.

¢ An “Envelope” installation program. Such
programs enhance security while making it possible to

¢ A unique and inaccessible software developer’s

® m

-

A A

Protection

HASP® OFFERS YOU
ALL THESE FEATURES
AND MORE:

HASP was designed by a team of computer ex-
perts, professional cryptologists, and electrical
engineers. As a result, HASP keys are supnorted
by what is probably the best software in the mar-
ket, and the HASP system has worked on every
computer it has been tried on. In addition to all
the features mentioned above, HASP provides:

¢ A Full Authorization System for protecting
dozens of programs using only one key.

¢/ A Pattern Code Security System (PCS)
enabling parallel processing of multiple calls by
the Linkable Protection Module.

¢ A Virus Detection option that can be in-
corporated in the protected program to check
whether it has been infected by a virus.

v/ Several HASP keys can be connected one
behind the other. Small physical size ensures
maximum convenience for your customers.

NETHASP- THE ULTIMATE
SOFTWARE PROTECTION
FOR NETWORKS

¢ Only one NetHASP key is needed to rn a
protected program from many stations in a
network. NetHASP provides full support for
protecting DOS and WINDOWS software under
network environments, including Novell dedicated
& non-dedicated servers, Lan Manager, Lantastic,
Banyan, DLink, and NET-BIOS based LANs.

member of
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WHAT OTHERS ARE SAYING |
ABOUT US:

In all the products we tested, except the
HASP, we could see through the encrypting
and questioning procedures... and crack ’

them. f

CT Magazine (Germany)

MemoHASP: ...of all the protection devices
tested is without any doubt, the one which
combines the best features.

PCompatible (Spain)

Trying to crack a program... that was pro-
tected utilizing all of HASP's features - is like
searching for the Holy Grail.

Micro Systems (Franw)

PC dongles... come with varyving claims as to |
their transparency. The majority suffer from |
problems when a printer is connected... the |
DESkey and HASP-3 are not affected... i
Program Now (Britain)

ambitious one... the quality of HASP
manufacturing seems excellent.
PC Compatible ( France)

l
Of all keys tested, HASP is the most t
l
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protect a software even without its source code.
v/ Sophisticated antidebugging and encryption mechanisms.

OPERATING
ENVIRONMENTS
PC: DOS, WINDOWS, WINDOWS _NT. 05/2,
SCO UNIX, SCO XENIX, INTERACTIVE UNIX,
AIX, AUTOCAD, DOS EXTENDERS. LANS
MAC (ADB port): System 6.0.5 and up
NEC (Serial Port): DOS, WINDOWS

AND THE BOTTOM LINE:

We offer some of the most competitive prices in
the market. There are no hidden costs! Since
1984, HASP has enabled thousands of software
producers in more than 40 countries, including
several Fortune 500 companies, to protect their
software.

Please call us for our HASP evaluation package.

LADDIN

O\ SOFTWARE

SECURITY INC
W
North a
America: v1elvtlk- NY
Te aoo 2234277

Fax: ‘)16 424 BJOO
International ALADDIN

Office: KNOWLEDGE SVSTEMS LTD.
PO Box 11141 Te'
France: ALADDIN FRANCE S.A.

Fax: 33-1 41 21 90 56

2 760085 W Chile \IleI(»pu SAL 502 222 1388
“498610 B Greece In A, 1 OHS032
Ingmu*m;N 2 518 4481
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Magazines Without Paper

KEVIN M. SAVETZ

he common wisdom has been

that freedom of the press is lim-
ited to those with access to one. How-
ever, global-computer networks such as
the Internet are giving more people a
quick and inexpensive means (o express
their point of view through a form of
electronic publishing known as e/ec-
tronic journals or E-journals.

Through E-journals. anyone with ac-
cess to a computer and a modem can
produce and distribute an electronic
magazine through a computer network.
CICNet, a cooperative academic net-
work, maintains a large collection of
E-journals. At last count, there were
more than 350 E-journals in the CIC-
Net collection, covering every conceiv-
able topic. including AIDS awareness.
fiction, legal information, music, and
telecommunications. When there isn’t
an E-journal that fits a need, starting one
requires only a computer, access 1o a
network, and the will to succeed.

For instance, Unplastic News is the
sort of nutty fun that probably couldn’t
exist without electronic distribution. A
recent edition, for example. had the un-
likely title “The Psychic Net Godmoth-
er Issue,” while another was dedicated
to bald people “because we have bald

to distribute documents to business part-
ners or customers. Publishing on CD-
ROM is becoming an increasing popular
answer for such situations, especially for
organizations with large document data-
bases that do not change rapidly.
CD-ROMs offer huge storage capaci-
ties—up 10 700 MB—in a small package
(see "Start the Presses.” February BYTE).
They are durable. take almost no space.
and are easy to mail. For example. 3M
uses CD-ROMs to distribute internally a
database describing 50,000 products. The
100-MB database. prepared with Data-
Ware's (Cambridge. MA) CD Author and
CD Answer software. supports searching
for products by description, pricing. and
108
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friends who demand their human rights.™
“Unplastic News is really only a silly
magazine with no real writing in it,”
says publisher Todd Tibbetts. Yet “we
have thousands of readers, [and] we
don’t pollute the world with
paper. We get feedback that
people enjoy reading it. It is
pure silly entertainment.”
E-journal editors and pub-
lishers range from “crackers”™
(those who gain illegal
access into computers
and telephone systems) to
respected scientists and journalists. For
example, Jason Snell, editor and pub-
lisher of InterText. a bi-monthly fiction
magazine, is a student at the University
of California at Berkeley working to-
ward a master’s degree in journalism.
Most E-journal publishers would be
unable to produce a traditional magazine,
due to cost and time constraints. But on-
line publishing offers them the ability to
create a publication using minimal re-
sources. “We can go head to head with
other media as far as getting information
out there,” notes Andrew Moss. an editor
for Unplastic News. *Tt costs nothing but
our time to send this thing out.”
Aficionados of computer networks are
by nature dabblers in many things, being
“more sophisticated about technology™ in
the words of David Dodell, D.M.D., pub-
lisher of Health Info-Com Network

other criteria. In the past. 3M used a mi-
crofiche system that could search by prod-
uct number only. 3M estimates its savings
at 32.5 million annually in lower prepa-
ration and distribution costs, as well as in
time saved by faster scarches.

On a much smaller scale. the Interna-
tional Center for Diffraction Data in Phil-
ade.phia, with just 30 employees. uses
DataWare to prepare CD-ROMs of scien-
tific software and databases for internal
use and for commercial sale. Mark Holo-
many, computer facilities manager for the
International Center. uses a write-once
CD-ROM drive tor small jobs. “A CD-
ROM blank costs $19 to $35.” says Holo-
many. “so we can do a run of 20 to 40

Newsletter. Thus, E-journals usually
have a more diverse, although smaller,
audience than traditional magazines.
Since they are distributed and read on-
line, it's difficult to track their reader-
ship. For instance, Snell estimates
that any given issue of InterText is
read by 5000 to 20,000 people.
Despite having only 1100 regis-
tered subscribers, Snell says that
InterText is read by “untold
numbers” on BBSes or the In-
ternet.

If there’s a problem con-
fronting the entire E-journal concept,
it’s that they are useful only for trans-
mitting text. “There is no easy way to
transmit photographs.”™ says Dodell.
And, of course, you have to produce
your own hard copy if you want to read
an E-journal while commuting to work.

Like most E-journals, InterText is
free. Subscribing means nothing more
than asking to receive new issues in
your electronic mailbox automatically.
E-journals generally lack advertising.
often because many network operators
forbid it. Consequently, until there is a
method for profit in electronic-maga-
zine distribution, E-journals are not like-
ly to become a mainstream medium,
even though such commercial publica-
tions as BYTE. Utne Reader, and VAR
Business offer varying forms of elec-
tronic publishing through on-line ser-

discs ourselves.” For its main database
sold to subscribers, a master costs about
$4000. including a thousand replicas—or
about $4 a CD. The International Center
would go exclusively to CD-ROM. but
some international customers don’t have
CD-ROM yet, says Holomany.
Computer-conferencing systems pro-
vided by a third-party service or as an in-
house venture are yet another means of
publishing and building your organiza-
tional knowledge base. DEC's VTX or
Softwords™ {Victoria, BC. Canada) CoSy
are two examples of conferencing systems.
The basic element of a conferencing
system is the discussion group: hence. the
use of the term conferencing. Essentially.
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vices such as BIX and Prodigy.

While there's some worry among
E-journal editors that traditional pub-
lishers will bring their capital and clout
into the arena, ethical and legal matters
surrounding the free flow of information
over global networks may be a greater
concern. “The lines between personal
liberty. invasion of privacy, civil-rights
violations, and government regulation
of technology intersect when it comes to
electronic publishing,” says Geoff Dun-
can, a software tester for Microsoft and
assistant editor of InrerText.

Still, in Tibbetts® view, the future
for E-journals looks exciting, despite
such concerns. “There are many out
there who believe this [ungoverned
flow of information] will destroy the
planet,” Tibbetts says. “But I believe it
will free us.”

Duncan agrees that information
technology is leveling the playing field
in a society where information in-
creasingly equals power. He's just not
so confident about the future of E-jour-
nals, “Maybe E-journals will fade as
information access becomes faster and,
arguably, as attention spans decrease.”

Kevin M. Saveiz is a freclance writer based in
Arcata, California. He specializes in networks
and telecommunications. You can reach him
on BIX c/o “editors™ or on the Internet at
savetz@ rahul net

conferencing systems provide you with
the ability to create your own database of
free-form messages that you can read,
comment on, and search. Your discussions
can be highly structured, as in a business
meeting, chaotic like an idea session, or a
mixture of the two. Discussions can be
open to all, or you can set up small, closed-
group discussions. You can augment these
systems with straight data feeds generated
internally or externally, and you can set
up gateways to global E-mail systems,
software file libraries. the Internet. and in-
ternational news services.

Assuming that you have communica-
tions capabilitics up and running. setting up
a conferencing system is not that difficult

at first—it is simply a matter of loading
the program, organizing disk files, and set-
ting up your discussion groups. But it gets
complicated once you get going. One of
the biggest problems is with storage. Disk
space disappears faster than you believed
possible as message after message are
stored. Program libraries and supplemen-
tary news and data feeds quickly eat up
more space. Both situations force you to
cull out messages and data, which under-
mines the expansion of your knowledge
base through electronic publishing. To get
around this, you can add more storage ca-
pacity, but that gets expensive.

Another difficulty with running your
own conferencing system arises when you
are using it for communications between
widely dispersed otfices. To do this, you'll
need external data-network connections
or your own modem bank, both of which
are notoriously finicky. With modems,
you'd set up a bank of modems connected
to a telephone router. The router redirects
incoming calls through a series of modem
connections to the first available open line.
Depending on the number of callers you
anticipate, you can run up quite a bill with
your local telephone company. The rule
of thumb is that you need one connection
for every 10 system users.

Data networks come with thetr own
problems. For example, response speed
can be variable because of network usage,
network relay failure, and the condition
of the local telephone lines. The X.25 pro-
tocol, a common network communications
protocol. has a variety of software settings
that require knowledgeable experts to set
and maintain properly.

Data networks can also be expensive.
Pricing generally is based on such factors
as time of day and location of the call.
number of characters sent and received.
and the number of data packets sent and re-
ceived. Unless you anticipate huge usage.
connecting to an external third-party data-
network operator may be prohibitively ex-
pensive.

Rather than set up your own network
and conferencing system, CompuServe
(Dayton, OH), General Videotex (Cam-
bridge. MA). and other on-line service
companies will set up private conferenc-
ing facilities tailored to your specifi-
cations. You can select from a variety of
facilities. such as private software file
libraries to send your data back and torth,
external news feeds. and the like. The
beauty of using third-party service pro-
viders is that they handle all computer

management, disk storage, software de-
velopment, and other tasks related to run-
ning an electronic conferencing system,
letting you stick to running your own busi-
ness. You can also open up separate dis-
cussions for your customers and for po-
tential customers.

Pricing for such private conferencing
services varies depending on number of
users, network usage. and services desired.
For example. General Videotex charges
$39.95 1o set up a private service on its
Delphi on-line system: custom features
are extra. Additional users in your area
would pay the normal Delphi subscription
and telecommunications fees. but they
would have access to all Delphi features.
such as tull Internet access and private
E-mail. For large organizations with a
number of users, fees would range from
between $500 and $10.000 to set up a pri-
vate conferencing service, dependent on
the type and level of customization you
require, according to General Videotex
spokesman Rusty Williams.

Spreading Knowledge, Not Paper

The in-house document publishing busi-
ness is growing rapidly. For example, look-
ing only at desktop-based document man-
agement systems, the root of any in-house
publishing capability, analyst Bamford at
BIS Strategic Decisions projects growth
from 59.000 users this year to 345.000
users in 1997.

Several companies have put off in-
stalling a document publishing system due
to the lack of a complete, packaged solu-
tion for the problems confronting elec-
tronic publishing. But given the diverse
range of needs, there may never be a single
solution.

While electronic publishing is a fairly
new field. and many of the products do
not work well together. it’s clear that more
and more industry leaders such as Adobe.
Microsoft, and WordPerfect are giving
you the ability to spread your organiza-
tion’s knowledge base further than before
through products that create plattorm-
independent data files. The trick is to use
your computers as a way to unlock the in-
formation in your documents and build
your knowledge base rather than simply
as a way o generate ever more paper (o
stuff into file cabinets. B

Cary Lu is the author of The Apple Macintosh
Book (Microsoft Press. 1992). He has advised
several companies on document management sy
tems. He can be contacted on BIX ¢/o “editors.”
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“ALR has built a screamer.” “Expect to hear a lot more about the EVOLUTION V...
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Pentium
Processor Power
from just

$2495

The ALR
EVOLUTIONV

MODEL |

Powetful Pentium Processing ¢ plus the
Advanced Fearures shown at left -
amuzing power for such a low price

g .~
MODEL 1700WM $2495
JOMPLETE SYSTEM
includes above features plus: 170-MB
IDE Hard Disk high-performance local
bus video adapterl4® SVGA monitor
MS-DXOS 6.0, MS-Windows 3.1

md Mouse o~
' $3595

MODEL 340D\

EVOLUTION V

Systemn Board Technology

1. 60-MH: Pentium Processing
Supports Penttum Wite-Back Mode
2. 8-MBRAM
{Expandable to 128-MB);
True 64-but DataMemory ['ath
3. Integrated 256-KB Wnite-buck Cache
4. Integrated MULTUS
{Multi-secking) IDE Controller
7. Six 32-it ISA Expansion Slots
. 3 VESA VL Laocal Bus Slots
System Also Includes: Six DriveBays
fod ALR & 200Wart IPower Supply

- includes \i del 1 fearures plus
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the ultimate network 54495
server

with 66-MH:z Pr«xm»«'r $4795

DEL 801

Low Cost
On-Site Service Now
Avdilable (Call tor Details)

For more information please call

800.444.4ALR

includes above features plus:

16-MB RAM total480-MB (Dual 240.
MB) IDE Hard Disk ALR MULTUS™
multiseeking disk interface WD 90C31.
hased Local Bus 5

Video Adapter &’5 995

with 66-MH: Processor ... $6295

ALR can be reached on CompuServe -

includes Model 8CM features plus
16-MB RAM rorall.2-GB SCSI Hard
Disk with 32-bit SCSI Local Bus master
controller WD
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with 66-MHz Processor .. $7895

Advanced Logic Research, Inc.

9401 Jerontmo Irvine, CA 92718
(714) 381-6770 FAX: (714) 581-9240
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State of the Art

UNLOCKING DATAS CONTENT

The changing structure of data types lets you leverage the information content in your data in ways
you never imagined. But exchanging data across platforms requires lots of hard work.

RANDALL D. CRONK

0ver the years, the amount and kinds
of information you could store in a
data type have evolved from the simple
binary zeros and ones to hypermedia doc-
uments in which objects are just as capable
of being computed as the records in a data-
base or the numbers in a spreadsheet. Data
types have come to mean ASCII charac-
ters, as well as multimedia documents con-
taining text, graphics, sound, and video.

The trend is to expand the information
content of data and leverage that content in
ways never before possible. For example,
a value in a record field may tell you more
than how many widgets are in stock; it
may tell your purchasing program when
to order more. Or you can use the same
document database to generate a techni-
cal manual or a parts list. And the same
content driving the presses for The Wall
Street Journal can resurface as a CBR
(content-based retrieval) service and an
on-line data feed to a brokerage.

To squeeze more content into data, the
structure of data has had to evolve. Bit for
bit, a document is one of the richest forms
of content, yet only recently has it been
put to work as a computable data type.
“Only about 10 percent of all data is in a
form computers traditionally deal with,”
says Bill Arms, vice president of comput-
ing services at Carnegie Mellon Univer-
sity in Pittsburgh, Pennsylvania. “The oth-
er 90 percent is in documents, and the vast
majority of those are still of the paper
rather than the electronic variety.”

One reason for making documents com-
putable is that most of your data is found in
documents. Another reason is that docu-
ments are inherently richer and more flex-
ible in their content than are more con-
ventional data types, such as spreadsheet
cells or relational database records. Still,
simply using documents to store tabular
data would miss the content advantages
of documents, which include the use of
graphics, document formatting, and text

BARTON STABLER @ 1983
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M ore than just a leading multi-
platform system, FirstClass
features
and
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the same
package.

Conferencing

Use FirstClass
for internal
mail,
workgroup communication, and even
as a public access tech support
solution. All simultaneously from

Remote Access
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styling to illustrate and
enhance the meaning
of your work.

This is not to say
that documents are the
only data types or that
expanded data types
are the only strategy
for enriching the role
and substance of con-
tent. Rather, it’s to say
that documents exist
as a data structure that
carries a lot of con-
tent. The problem is
how do you unlock
the content inside
your documents so

In the old days, exchanging
documents meant filtering
text. But now that word
processors and desktop
publishing programs routinely
include graphics with their
documents, exchanging these
files without a standard file
format for interchange is
becoming increasingly difficult.
New, object-oriented

I When SGML en-

codes a document,
it accomplishes its
task using a different
technique than CDA
or ODA. Rather than
dynamically creating
new and different data
types. as do CDA and
ODA, SGML uses
special character se-
quences known as
markup tags to embed
control information
within the text stream.
Markup tags can sep-
arate a document’s
logical elements or
specify processing
functions to be per-
formed on them.

An example of ap-
plying markup would

oW
(] 4

B Built-in support for both Macintosh® and
Windows machines on the same network (or
via modem) without costly file servers

B Handles up to 250 users simultaneously per
server, 20 of which may be via modem

B Simple network or modem connectivity to
other FirstClass servers or other mail systems

b Remote or local administration with the same
client all others use

B Messages with multiple fonts, styles,
colors & unlimited file attachments

B Simultaneous multiple file transfers
B Background searching

B Gateways to other mail systems or
the Internet with full Usenet
newsgroup sending & receiving

H Fax gateway for individual or
broadcast faxing and more!

FREE DEMO PACKAGE
AVAILABLE UPON REQUEST

"'f:* SoftArc Inc.

Globai-Area Communications

805 Middiefield Road, Un 102, Scarborough, Ontano, CANADA
MIV 2T9 Fax: (416) 7541856 Intemnet. sales@saokgate sotarc.com
FrseClass (416) 609-2250

PHONE: (416) 299-4723

FirstClass'
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that dissimilar appli- | technologies =
cations running in a .
multiplatform com- promise to
puting environment change the way
can access, manipu- we create and
late, and process it? .
interchange
Computable Documents | documents.

Tagging languages
and compound docu-
ment architectures are
emerging as the two

—Mark Walter, a consultant at
Seybold Publications

be tagging the begin-
ning and end of a
character string with
special codes to indi-
cate that the charac-
ter string is in a dif-
ferent typeface than

main strategies for making documents
computable across applications and plat-
forms. The most widely used tagging lan-
guage is SGML (Standard Generalized
Markup Language—ISO number 8879)
(see “SGML Frees Information,” June
1992 BYTE). The two leading compound
document architectures are ODA (Open
Document Architecture—ISO number
8893) and DEC’s CDA (Compound Doc-
ument Architecture).

Both ODA and CDA provide a set of
standards for the interchange of complex
documents made up of text, images, and
graphics among computer platforms and
applications. SGML gives your documents
the same cross-platform abilities, but it
only works with text. Of the two com-
pound document architectures, CDA is
more widely adopted at this time (see
“Universal Content Access” on page 116).

Compound document architectures en-
code documents as in-memory arrays
called aggregates. You use aggregates to
represent audio, graphics, text, and video,
as well as a document’s physical format-
ting, logical organization, and text styling.
You can process aggregates as a document
or as an information database, such as a
parts list, an index, a glossary, or an on-
line technical diagram.

the rest of the text. For example, you would
use the character string <I>aggregates<D>
to indicate that the word aggregates is in
italics and that your normal typeface re-
sumes after the final letter of the word.
Markup tags let you access, edit, ma-
nipulate, publish, and store document ob-
jects by specifying the structural and pro-
cedural information that the computer
programs that perform those operations
require. To do this, SGML uses DTDs
(Document Type Definitions) that deter-
mine the specific processing rules for en-
coding or decoding a document’s struc-
ture and the markup tags that express that
structure. For instance, a DTD rule might
specify that the markup tag <D> symbol-
izes both the end of a character string spec-
ified by some other markup tag and the
resumption of your default typeface.
Rules are specified within the DTD
itself. The language in which the DTD is
written is SGML. Consequently, you can
have two DTDs that conform to the com-
mon SGML standard yet are incompati-
ble because they specify different rules.
For example, instead of using <D> to in-
dicate the conclusion of a markup tag as in
the previous example, a DTD could spec-
ify <E> as the end of the markup tag.
SGML only describes text-handling
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tags. Non-SGML processes such as a video
editor handle nontext data (e.g., video).
This is true even if video data is part of a
text document, such as with a screen menu.

Although it cannot construct nontext
documents or parts of documents for dif-
ferent kinds of content, SGML may have
the inside track when it comes to industry
acceptance. One reason for this is the U.S.
government’s CALS (Computer-aided Ac-
quisition and Logistical Support) program.
CALS is an industry government project
with an agenda to define a universal doc-
ument encoding structure for the U.S. mil-
itary. The CALS DTD mandates the use of
SGML for encoding documents for the
U.S. Department of Defense.

Mark Walter, a consultant for Seybold
Publications (Media, PA), cites SGML’s
flexibility as a reason for its prominence.
“SGML has caught on the fastest [of all
the tagging languages], thanks to its ver-
satility and adaptability to a variety of ap-
plications,” says Walter.

SGML No Panacea

SGML has its weaknesses. For one, it does
not actually specify documents. It specifies
DTDs, and incompatible DTDs defeat the
purpose of universal document exchange.
Another shortcoming is that DTDs do not
indicate how to process nontext objects.
When nontext objects are encountered,
DTDs simply specify special markup tags
called escapes that cause the processing
program to jump outside the SGML-
defined process to an application that can
cope with the nontext object. Also not stan-
dardized is how objects are tagged for
transfer to those other applications or how
those applications will interpret those ob-
jects once they receive them.

A partial remedy for this weakness is
the Hypermedia/Time-based (HyTime)
structuring language, currently under draft
consideration by the ISO. HyTime pro-
vides a standard way to tag text or non-
text objects so that they can be rendered as
a complete document or processed as in-
dependent objects. However, HyTime does
not specify how document objects are en-
coded or interpreted by computer pro-
grams. But by using standardized linking,
alignment, and addressing methods, it en-
sures that those objects are made available
to programs in a standardized way.

Other Possible Approaches

Formatting content according to an en-
coding standard is one way you can make
it more computable. Another approach is
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to invent new data types that combine doc-
uments and more conventional record-
oriented data.

Work on such hybrid data types is pro-
ceeding from two directions. First, tradi-
tional database vendors—including DEC,
Informix, Oracle, and Sybase—have added
limited document support to their rela-
tional databases. Meanwhile, document-
processing vendors, such as Information
Dimensions (Dublin, OH), are adding re-
lational fields to objects that contain doc-
uments. This means that you can map ob-
jects from within documents to fields
inside relational records, where you can
manipulate them in a conventional data-
processing manner.

About two years ago, relational database
vendors introduced BLOBs (binary large
objects) as an extension of RDBMS (rela-
tional database management system) tech-
nology designed to address nonrelational
data. BLOBs are free-form data buckets
embedded within relational data records
that you can search on using key fields.

More recently, vendors have added
CBR capabilities that let you search for
text objects inside of a BLOB, rather than
searching just for the BLOB itself. For
their part, vendors in the content-delivery
businesses of document management, elec-
tronic publishing, and videotex have in-
vented new data types that combine as-
pects of documents and relational records.

glc Edit  Link Navigate Locate gﬂhm

Content-Directed Paradigm

Rather than force-fit content into cither
documents or conventional data-process-
ing structures, content-directed software
uses whatever content package fits its par-
ticular needs. For example, Lotus Notes is
a collaborative application that gives you a
great deal of flexibility over the manner in
which documents are accessed and how
information in those documents affects
your work-flow processes. To facilitate
document lookup and manipulation, Notes
implements a record, called a form, that al-
lows you to append relational keys to your
documents. To aid interprocess coopera-
tion, Notes lets you attach hypertext links
to internal document objects of virtually
any format, size, or type. Thus, you could
link a controller’s spreadsheet to a work-
flow process that generates dunning letters
to past due accounts, enhancing your work
flow by combining both operations.

Even though it borrows from both data
and document processing, the content-
directed paradigm is more than the sum of
its parts. Content-directed products, such as
Notes, have capabilities you can’t find in
either pure document or data-processing
applications. For example, DEC’s VTX, a
content-directed videotex product, lets you
build infinitely large data types so that you
can have as much content within a single
document, over as many machines, and in
as many locations as you want. In other

&  [VALBONNE VTX SERVICES - MAIN MENU

DIGITAL

MELEEER [

INTERNAL USE ONLY

VTX V5.2 TR1.1 I

WELCOME TO VALBONNE

— SOPHIA ANTIPOLIS

keyword = [[ENND

Choice keyword infobase
organisation VALBONNE Site information (Who's who ?)
info Employee Information
eusp VALBONNE End-User Support Procedure
other_vtx Other VTX infobases
training Training
jobs_decte Job Opportunities
policies Formal Management Directive - policies
m use How to use VTX -
Daily Daily News 7
| =
o o 68 ety o @B
vvxcmuol

DEC’s VX is a network-level videotex application that lets you organize data into knowledge bases
called stories. A story is made up of one or more pages. A page can store any amount of data in any
format. Pages can provide cues to external applications that process or present the data contained

in the page. (Screen courtesy of DEC)
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Universal Content Access

The Code Behind the Screen

static Widge viewer_id
static MrmCount regnum H
| static MrmRegisterArg regvec| ]

{“open_file_proc”,

{"open_file_proc”,

main(int argc, char ‘*argv(])
unsigned long stat;
MrmInitialize ();

DvrRegisterClass();

toplevel XtInitialize (”examp”,
MrmOpenHierarchy
MrmRegisterName

*

(regvec, regnum);

* The CDA Viewer widget has been defined in the

MrmFetchwidget (my_MrmHierarchy,

Xt ManageChild

Xt RealizeWidget (topleve

Xt AppMainLoop (XtWidget ToApp
} /* end main routine */

(main_window) ;

“examp” ,
(uid_count, uid_filename_vec, NULL, &my_ MrmHierar
* Register our out

&main_window, &dummy_class) ;

at ionCont ext I 5 |

9 cwer widget *
idr_" ) ope 2
addr_t) £ p

/* condition status *
/* initialize Motif Resource Manager
'* Register the CDA Viewer widget nGs%.

NULL, 0, &argc, argv); Flie

hy) ;
on’

applicat

n",top g

* This callback is called when the CDA Viewer widget is created
while the UID hierarchy is fetched.
stat ic void create_viewer_proc (Widget w, caddr_t tag, caddr Te n
viewer_id w; /* save the CDA Viewer widget for future reference *
J*
e it called when the user &
he CDA Viewe file menu.

stat ic void open_file_proc

* Te the CDA Viewer tc
DrvViewerFile(viewer_id,

{(Widget w, cadd:r_t tag,

display text
“textl.doc",

:addr_t reason

.doc *

“ddif”, NULL, NULL, NUI

— =
R

The CDA Viewer is a Motif

/ widget. You use the bulk of
the code here to get the CDA
Viewer to come up.

|

———+———— This highlighted function call
is the key to ensuring that
your application can use the
CDA Viewer.

Velp.

lintroduction

This 18 an example of 2 document created using Digmtals CDA* *com

pound document architecture.

The CDA Viewer

The CDA Viewer iz an application that allows you to display compound
documents. It conies in twe Nlavors: character cell and wandows Hoth

interinees handie (il CDA documents. The charucter cull intertace dis

plays ouly text The OpenVMS Windows Motil intvrface lets yorr view
componnd documents contaimug text, praphies, images and tabnlar ‘
dats.

The CDA \tewer displays file lorniats Supported by comverters stalled
with the (DA Kun Time Services text, DDTF and DTTF. Postfienpt filex
v also supported when miaming, (o displays with servers conlarmmig
the: Display PostScpt Extension

Page |

DEC’s CDA document-encoding
scheme ensures that compliant
applications have enough
information to render a document.
Shown 1o the left is the complete
code needed 1o display the

| compound document above using
the CDA Viewer. (Screen coutrtesy
of DIEC)

EC’s CDA (Compound Document
Architecture) defines a set of
ground rules and services for the inter-
change of compound documents between
applications. CDA-compliant applica-
tions can revise each other’s documents
cven if the applications are written in dif-
ferent languages, run under different op-
crating systems, and are located on the
far corners of a distributed network.
CDA was designed from the outset to
be independent of computer platforms,
according to Mark Walter, a consultant
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for Seybold Publications (Media, PA).
Over the last two years, DEC’s CDA has
become the compound document archi-
tecture of choice for such heavyweights as
Lotus Development. Microsoft. and Word-
Perfect.

CDA includes an overall strategy for
compound document interchange. It en-
compasses both a specific set of encoding
rules, or DDIF (Digital Document Inter-
change Format), and a set of run-time
services to help programmers develop
applications that support those rules. CDA

run-time services give you tools such as
the CDA Viewer, which allows applica-
tions to display compound documents.

CDA has been employed in a variety of
applications, including document-tormat
converters, real-time data acquisition, and
work-flow management. Among the more
well-known products supporting CDA
are FrameMaker, Interleaf, Lotus Notes,
and SAS.

CDA is an under-the-hood technolo-
gy. meaning that applications develop-
ers work with CDA directly, while end




users benetit indirectly. One way that
CDA benetits you as an end user is that it
simplifies the task of working

bedded within the ASCII. The meaning of’

these tags is defined using a DTD (Doc-

of aggregates (some with items attached)
that can be parsed from top to bottom to
define content, logical struc-

with graphics, text, images, and
other data types in a single pro-
ject. It also lets you receive and
manipulate documents gener-
ated by foreign applications and
from different compuling en-
vironments. CDA opens up |
documents so that different ap- |

{

- Aggregates Cast in ASCII

ture, layout, and presentation
style. To render a list of aggre-
gates as a printed or screen-
displayed document, CDA run-
time services include a Post-
Script driver. To render this list
on disk, CDA uses a TLV
(type-length value) encoding

plications can work on pieces
of them. This gives you the
ability to, say, publish all the
diagrams in a repair manual as
a separate book with its own table of con-
tents.

How DDIF Works

DDIF's document-encoding scheme en-
sures that every application that under-
stands the code has sufficient information
to faithfully render a properly encoded
document. Document encoding differs
from document rendering, which is the
job of PDLs (page-description languages)
such as PostScript, in three key respects.
First. document-cncoding schemes de-
termine the nature of'a document’s con-
tent and how that content is organized
logically (i.c., by sections. paragraphs,
chapters, and so on). Document encod-
ing also determines how your content is
organized physically (i.c., whether the
document is organized into text blocks
or galleys, or whether headings are uscd).
Finally, document encoding determines
how your content is presented—mean-
ing it determines such styling informa-
tion as italics, underlines, and bold head-
ings.

Every digital document has three stages
in its life cycle. In its first stage. a digital
document exists as a rendered docu-
ment—the printed page. Then, it is an
encoded document cxisting as the se-
quence of bits transmitted in a data pack-
et or formatted on a disk. Last, it’s an in-
memory structure that an application
works on.

ASCll-encoded documents are con-
sidered flat, which means that they are a

sequence of 7-bit character strings. Their

in-memory structures are also flat. Doc-
ument structure and styling information is
carried in application-specific tags em-

Aggregates reserve and initialize space for document components.
such as text and picture frames. Here. sumple code written in C shows
how vou can code an aggregate 1o define a text galley.

ument Type Detinition), which is speci-
fied using a markup language such as
SGML (Standard Generalized Markup
Language). To successfully interchange
and edit cach other’s documents. appli-
cations must employ identical DTDs.
Unlike ASCII, DDIF conveys struc-
tural information such as layout and text
styling, not just a document’s contents.

DDIF's in-memory structures consist of

linked lists of entities called aggregates
and items. Aggregates reserve and ini-
tialize space for document components,
such as text and picture frames. ltems are
the values that size or populate aggre-
gates. Therefore, an item specifies how
large a trame should be, at what coordi-
nates it should be positioned. and what
text is enclosed within the frame.

DDIF uses ASCII to encode text. The
above sample code shows a C-language
version of an aggregate that defines a gal-
ley for some text. The sample code to the
right shows an aggregate item that posi-
tions the galley on the page.

Values for these struc-

scheme that is patterned after
the ASN.1 (Abstract Syntax
Notation One) standard, 1SO
number 8825. An aggregate list
is encoded as a scries of 8-bit data frames
or octets. The type octet indicates the kind
of information encoded (ec.g.. text or
graphics). The length octet indicates how
many octets are needed to encode the
complete series of aggregates trom this
pointin the list.

A value octet contains the value of this
aggregate (c.g., ASCII text or a frame po-
sition) if it is “content only,” meaning
that this aggregate does not contain sub-
aggregates or stractural information.
Otherwise, the value octet contains the
TLV encoding of the next subaggregate
attached to this aggregate (i.c., this ag-
gregate is a structure containing subor-
dinate structures. content. or both).

CDA can encode virtually any struc-
ture in a platform-neutral way. Because of
this, when a document is sent between
applications, the sender and receiver don’t
have to agree in advance on the size, type,
or complexity of the data types involved.
They just accept the document and let
you get on with your work.

tures (the status = lines)
are supplicd by the applica-
tion through an in-memory
array defined carlier in the
program. Aggregate defini-
tions are not a part of C or
any other language CDA
supports. CDA provides a
run-time service that is em-
bedded in the compiled ap-
plication to let the applica- l

Items Position Aggregates

tion create, populate, and
delete aggregates.
The in-memory form of a

Items are the values 1/ size or populate aggregates,
determining. for example, the size of a frame and where it
should be positioned. /ere, sample code written in C shaws

CDA document is a link list

how vou can code an item 1o position ¢ galley.
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DATA RECOVERY
R sorrware

RECOVER DATA FROM PHYSICALLY
DAMAGED FLOPPIES & HARD DISKS
IN LESS THAN 60 SECOND

RESCUE DATA RECOVERY SOFTWARE™ is the
FASTEST, EASIEST & SAFEST method in data recovery
anywhere!

For the first time you can recover a file in less than 60
seconds even when DOS cannot read the disk or drive.

RESCUE DATA RECOVERY SOFTWARE™ Ver-

sion4.0 does all the work. No more complicated time
consuming steps. No more manually reconstructing your file. RESCUE DATA RECOVERY
SOFTWARE™ does it all AUTOMATICALLY!

Recover Texi, .Exe, Graphics files, elc. .. You canevenrecover entire sub-directorieswith asingle
key stroke.  CALL NOW FOR PRICING!  ~Some tailures may be beyond RESCUE s abiliy to recover dala

PC DIAGNOSTICS THAT REALLY FIND THE BUGS!

THE TROUBLESHOOTER™, a seli-booting disk, is unlike other diagnostic programs that rely on DOS. The Troubleshooter™
bypasses DOS and tests all major hardware directly for true accuracy while other programs frequently give erroneous test results.
Loaded with all the tests you need to quickly and accurately isolate the source of PC failures. Full battery of tests inciuded:
Motherboard, RAM, Hard Drive, Floppy, Video, 1/0 plus full system information, benchmarks and utilities. UNIVERSAL
APPLICATION: THE TROUBLESHOOTER™ runs on any PC (wnh Intel orcompanbleprocessor)and underany operatmg
system — UNIX, NOVELL, XENIX, 0/S 2, DOS and others! Priced . x
far belowall compeitors. The only diagnostic with /0 portmapand e 12 111047 6 S 43%

device memory map AR AN YL Y

THE DISCOVERY CARD™ is the only tool that truely ends the
frustration of IRQ & DMA channel conflicts! Stop wasting time
trying to “Figure-it-out” when it comes to Setting up add-on cards
FACT: Software diagnostics cannot detect DMA usage and are often
inaccurate in IRQ detection

Testing for available IRQ/DMA is now FAST, EASY and DISCOVERY C“‘D: 4
100% ACCURATE! Perfect for anyone who upgrades PC's "‘“,‘&‘#ﬁ." SRR,
sets up networks. multimedia, etc....Call to find out how )

easy THE DISCOVERY CARD™ is to use

CALL NOW FOR PRICING!

“In the past. General Failure messages
left you few options Norton. Central
Point, or Mace Utilities weren't likely to
help.. Now there is a belter solution
RESCUE can recover
data from alf but the
most thoroughly
trashed disk
RESCUE appears to
work miracles...”
INFOWORLD
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INSTALL, SET-UP &
MAINTAIN HARD DRIVES!

DRIVE PRO™ — The all-in-one Software utility for the most

_ — efficientand correct installation and maintenance of any hard

The Hard Drive Kit™ drive! » Install IDE Drives in less than 60 seconds! Automatically

sets CMOS, Partitions, and DOS formats without re-booting or user intervention. e DOS Format any size drivein under 30 seconds!

» Drive Table Override allows almost any BIOS to have a user definable drive type. ® Drive Boot Fixer is a safe alternative to low
level formatting bad (DE Drives.  No more DEBUG, FDISK, SETUP, or FORMAT. Plus too many other features to mention!

ENCYCLOPEDIA OF HARD DRIVES™
Drives ever putlished!

Volume One... SET-UP GUIDE « interface Types and Installation » Hard Drive Specs for 2100 drives from 1984 lo present: Make, Model, Formatted
Capacity, DataHeads, Cylinders, Average Seek Times, Form Factor, Height, Interface, Encoding, Landing Zone, Sectors Per-Track, Write Precompensation
Cylinder, Reduced Wiite Current and Mean Time Between Failure o BIOS Drive Type Tables e Directory of Manufacturers « The Floppy Drive Cable
« Power Connector » Pin Assignments and Specifications

Volume Two... DRIVE SETTINGS « Explanation of Jumper Types, Changes in Make & Model and Default Jumper Settings e Diagrams for over
1000 drives with: Specifications, Drive Sizes, Interface Types, Jumper Settings and Locations, Terminal Resistor Locations, Pin Assignments, Pin 1
Locations, Cable Type and Locations

Volume Three... CONTROLLERS « Over 350 Diagrams of Conlrolierswith: Specilications, Card Sizes, Largest Head and Cylindes Sizes. Interface
Type, Detailed Jumper Settings, Pin Assignments and Cable Locations. » Controlier to Drive Power Connections, Drive Activity L E.D. Connections,
Common Debug BIOS Format Codes and Default Jumper Settings

THE HARD DISK TECHNICAL GUIDE™
specs! Compact to carry in the field

- 3 volumes with over 1500 pages! The largest compiled reference on Hard

Comprehensive field version of the Encyclopedia with over 400 pages of vital
CALL NOW FOR PRICING!
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FIX YOUR
WINDOWS

i:7:] BEST
Windows

* i Trouble-
} shooting

Program
GHOIGE Available!

July 199

a mode/ of elegance and clarity. Skylight's
detailed reports on memory and resource
usage are umque and useful, a wealth of de-
farted information.. Skylight stands out as a
product that exudes intelligence in funchon
and design.” - PC Magazine 7/93

TUNE, OPTIMIZE & TROUBLESHOOT
WINDOWS tor optimum speed & perfor-
mance through hundreds of reports!

SKYLIGHT™ isthe first true Windows troubleshooting utility
written in Windows that reports information as Windows sees it!
Uncover the mystery of how Microsoft Windows is using your
computer's resources
* All memory areas are displayed with a text dispiay and graphic
memory map

» Increase performance through NI file oplimizaticn. Safely edit
any INI fite (WIN.INI, SYSTEM.INI, all 5 WordPertect INI files,
Windows for Work Groups and Norton Deskiop.INI files)
CONFIG.SYS, and AUTOEXEC BAT

e Saves backup copies of the files it edits tor easy restoring

* Diagnose Windows from DOS Prompt even if Windows won't load

» Detailed descriptions of hardware, CMOS, and the E10S memory
area, allowing you to troubleshoot DOS and hardware problems

(DI and USER heap details which aid in determining # ow Windows
applications are performing and the resources they are using

o Task Information screens so users can determine which programs
perform the best

» Tesling of multimedia devices' output, including WAVE and MIDI
devices

It can pay lor itself with the frst hour or two of lime yau save while
Iroubleshooting a system - Windows Watcher 8/92

Skylight™

Unlike many other Windows snoopers, Skylight dces an excellent job of
analyzing your PC’s upper and lower memory. Its innovatve help system
can aid you in understanding your AUTOEXEC BAT, CONFIG.SYS, and
INI liles and Skylight does a fing job of providing a system inventory.

- PC Computing 10/92

MAXIMIZE THE ADVANTAGE OF WINDOWS!
CALL NOW FOR PRICING!

ii&@ ¢ Free Tech Support
- ° Performance Guaranteed
== o Next Day Shipping

ORDER DIRECT — CALL

(800) 653-4933

800-0K-FIXED

AllMicro, Inc.

1250 Rogers St. © Suite D » Clearwater, FL 34616

(813) 446-6660 o Fax (813) 446-8075
Copyright © 1393, Rescoe Deta Recovery Seftwere™, The Hard Drive K™, ond The
Trowblesheoter's Ki'™ are trodemarks of AllMicro, Inc. ANl Rights Resarved. Ot et names are
trademerks of their assecsted owmers. Specifications subject 1o chonge.
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products, such as Information Dimensions’
docXform document database, you can do
a relational database search not just on a
document but in a document.

VTX is a network-level application that
lets you create and publish on-line knowl-
edge bases, called information services,
of virtually any size. At the heart of VTX
is a data structure called a story. A story is
a structured set of information, such as a
policy manual, that’s carried over the net-
work and is of unlimited size. What dis-
tinguishes VTX from other on-line appli-
cations is its ability to manage an unlimited
number of stories, users, clients, and servers.

The structure of a VTX story is built
around one or more pages. The key to
VTX’s extensibility is that each page can
contain data of any format. In addition,
you can tag pages with attributes that pro-
vide cues to external applications that
process or present the data in the page. For
example, an attribute tag can tell you that
the page is a Lotus spreadsheet.

A story can also provide cues to such
VTX routines as “set this up as a menu
page” or “set this up as a query page.” A
menu page is an interactive screen that lets
you select specific pages from a list (e.g.,
“current jobs listings™ or “van pools™). A
query page lets you construct ad hoc queries
such as “list all jobs that pay over $75,000.”

Stories can indicate whether a page is
remote, meaning that the page seen local-
ly is really a window through which you are
viewing a page from a story physically lo-
cated on another machine. If you select a re-
mote story, VTX puts that story’s topmost
menu page on your screen and marks it as
a remote page. You can then access the re-
mote menu’s selections as if they were ex-
tensions of your story’s address space,
which, in fact, they are until you break the
remote link. Except for network delays,
once you select a remote story, you have
the perception of reading a local story.

Employees at Hughes Aircraft in Malibu,
Califomia, log in to their VTX service more
than 40,000 times each month. Hughes in-
stalled the system seven years ago to main-
tain and distribute data on U.S. Air Force
policies and practices. Today, it has more
than 200 information services that publish
everything from in-house job listings to
surplus equipment inventories. Client sys-
tems connected to VTX include Windows,
Macs, DOS-based PCs, and VT-100 ter-
minals. In total, Hughes has 90 VTX serv-
er processes distributed among five clus-
tered VAX 8800s. Everything is tied
together over TCP/IP and Novell IPX net-

works. Hughes reports that in just the first
six months of its operation, the surplus
equipment service alone saved the compa-
ny over $400,000.

The docXform Method

DocXform for MS-DOS, SunOS, and
Unix systems uses a novel data type. De-
scribed by its manufacturer, Information
Dimensions, as a “component-level docu-

ment database,” docXform’s data type is a
structure made up of 9000 sections, each of
which can be 128 MB in length. You can
assign a category of document content
(e.g.. chapters), which has been marked
up using SGML tags, to a section.

Unlike BLOBs, where finding a docu-
ment in a relational database is an all or
nothing proposition (except for CBR),
docXform lets you access individual parts

useable

A NEW FACE ON YOUR HOST DATA...

VT EMULATION GIVES YOUR
A A FACELIFT—THE WINDOWS

Before REAterm, host data was dull,
colorless, and limited by aging host
applications. KEAterm tromsforms your host
data—making it better looking, and more

KEAterm 420—a powerful link to
your VAX and UNIX text
applications

KEAterm 340—for applications
requinng ReGlS, Tektronix, or sixel
graphics

KEAterm—tor Windows NT
available soon!

Empower your desktop nowl

Call 1-800-663-8702

KEA Systems Ltd.
3738 North Fraser Way. Unit 101

Apply the power and ease of Windows
tools, like Excel, 1-2-3, WordPerfect, Visual
Basic. .. to your host data using KEAterm's

DDE, hot links, file transfer, anid user-defined

menus and dialog boxes. And you'll get
more done faster with multiple KEAterm
Sessions

Advanced fectures include a powerful
macro language and definable on-screen
button pads, to make your work even

easier. KEAterm speeds your work with high
throughput over your serial port or installed

TCP/IP or LAT network. @

Burnaby, B.C. Canada V5J 5G1
Phone: (604) 431-0727
Fax: (604) 431-0818

KEAterm 340
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KEAMW, KEAls, ZSTEM. PowerStason, KEA and ther fapechve gos s
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of documents as if they were convention-
al database records. To mark up documents
prior to loading into the database, doc-
Xform uses FastTag from Avalanche De-
velopment (Boulder, CO). FastTag scans a
document, which can be a paper-based or

a PostScript file, and creates a file of

marked up content that docXform imports
into its proprietary relational database.

“IDI makes better use of SGML struc-
tures because users can map them into a
relational database,” says Carl Frappaolo
of Delphi Consulting in Boston. “Users
can manage their document-bound infor-
mation at the component level with the
same speed and efficiency that they ap-
ply to managing their other information
assets.”

Extending Data’s Domain

Electronic publishing, multimedia, video-
tex, and work flow are all part of a grow-
ing list of seemingly disparate applications
that enable you to communicate your data
in new and different ways. Since infor-
mation content, especially document con-
tent, is no longer something that is just

In the future, what we currently
think of as separate applications,
such as work flow, conferencing,
and text retrieval, will become
parts of a common service.
— Carl Frappaolo,

executive vice president

at Delphi Consulting

read or achieved, it has
begun to control organi-
zational work flow in the
same way that data in
“just-in-time” process-control programs
affect the movement of a car engine on an
automotive assembly line. The difference
now is that human work flows are being
automated, not conveyor belts,

For example, work-flow products such
as Lotus Notes route and store informa-
tion. But they can also determine who does
what job and when it gets done. Thus, they

don’t simply remind you that, say, the vice
president of your company must approve
purchase orders of more than $50,000,
they also route the purchase order to the
vice president and keep it there until he or
she acts on it.

The evolution of data types from ele-
mentary items of information to complex
objects that can affect external events sig-
nifies the breakdown of the predefined
limits that determined both the make up
of a data type and how your information
content could flow from one data type to
another. Moving beyond computing that
information packaging restricts means that
your knowledge-based activities can use
a common technology to exchange, ex-
pand on, and react to your data. Soon, the
idea of building an application around a
particular data type may seem arbitrary
and, perhaps, even a bit primitive. B

Randall D. Cronk of Boston, Mussachusetts, is a
freelance writer who has been researching and
writing about document interchange for more
than two years. You can reach him on BIX ¢/o
“editors.”

VW B DATA COMPRESSION LIBRARIES™ [N I \

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
of data allowing data to be compressed or extracted to or from any device or area of memory.

No runtime royalties.

when run. Only $47.00

o
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The included PKzip utility lets you store
compressed files as a single self-extracting
.EXE files that automatically uncompresses

* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with
similar compression achieved by the popular PKzip software, however the format used by
the compression routine is completely generic and not specific to the PKZIP file format.
Application Controlled 1/0 and memory allocation for extreme flexibility.

Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed.
Approximately 35K memory needed for Compression, 12K memory needed for Extraction.
Compatible with most popular Languages: C, C+ +, Pascal, Assembly, Basic, Clipper, Etc.
Works with any 80x86 family CPU in real or protected mode. $295.00

N N RUNNING OUT OF EXPENSIVE DISK SPACE? Il 8

PKzwp can help! PKzip compresses your files to free up disk space and reduce modem
transfer time. You can compress a single file or entire directory structures with a single
command. Compressed files can be quickly returned to their normal size with PKunzip.

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

THE DATA COMPRESSION EXPERTS

9025 N. Deerwood Dr.
Brown Deer, Wi 53223
(414) 354-8699

Fax (414) 354-8559
BY993
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There was a time when your worst

technical nightmare wouldn'
o0 away till the morning after.

laron Matas IBM Personal Systems HelpCenter®
Product Support Specialist
1BM Personal Svstems

HelpCenter

Product Support Specialist
Aaron Matas knows from
personal experienee that
cmergencies don't keep
bankers” hours. That’s
why our HelpCenter
stays staffed and ready
around the clock. So il a
system goes down. you won't
have to wait till sometime the next

day to find out il its your hardware,

IBM PG Direct

, :
H e’re putting the per sonal
in p()rsmm/ computing.

soltware, or who knows what. After all,
its just common sense that the company
who sold you the system should be
there for you when you need them.
Whatever your question. experts like
Aaron are wide awake and ready

to help you get back in business. Fast.

fs all part of 1BM HelpWare®.

If you've ever bought computers
“. : "

(Im'('l, we wunlyou to know one
importunt lhing.

This time, 1t can be different.
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LRz Alice Robinson. Gregg MeGhuee, Jeff Herman and Beserly Whitman, Custom Build Tevhnicians, IBM Persoual Computes Compan
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£330DX/D) 166DX2/T

ValuePoint SpaceSaver ValuePoint Desktop ValuePoint Mini-Tower
B Compact size: 2" W 18" 111 165" D ® Plenty of room 1o grow: 5 slots (includes | 8 Convenient, compact Mini-Tower processor
3 ot (ineludes TVESA Local Bus dot') VESA Local Bus slot!). 5 hays case measures 95" Wx 168" H x 169" 1)

ane 3 hans B A super combination ol speed. power, upgrad- ® Enormous room for growth: 8 slots (includes
B Also available in medialess (no drives) conlisn ability and expandability! I VESA Local Bus slot!), 6 bays

ration 1o lunetion as an ceonmmical AN client ® [erfect format for high powered computing

workstation! (CAD/CAM, graphics, multimedia, ete) or as

a low-cost network surw:r!

IBM PG Direct

We're putting the personal

in personal computing.



ValuePoint SpaceSaver

Processor
Hard Drive/Memory
Diskette
Dispiay
Operating System
Price */ IBM Credit Lease™

ValuePoint Desktop

Processor
Hard Drive/Memory
Diskette
Display
Operating System
Price*/1BM Credit Lease"*

ValuePoint Mini-Tower

Processor
Hard Drive/Memory
Diskette
Display
Operating System
Price™/ BM Credit Lease**

If you don't see it here, call us. We’ll
custom build a system just for you.

It’s a personal commitment from Alice, Gregg, Jeff,
Beverly and their associates at the IBM Personal
Computer Company. Thousands of 1BM people — many
working around the clock — to keep you personally
delighted with everything we do for you.

It starts — but doesn't end with — our hot-selling 1BM
ValuePoint™ PCs. Take a closer look at the systems shown
here. Super PCs. Super prices. But if you don't see the
system you want, call us. We'll build your PCs to your
specifications — and your budget.

Remember, ValuePoint is backed by IBM llelpWare,
including our 30-day moneyback guarantee. No qualms.
No quibbles. No questions asked.' And for | year with
free around-the-clock telephone assistance and fast
onsite service (even in the most remote locations!) from
more than 10,000 IBM service representatives in over
1,600 locations nationwide.’

Call us today. And discover how we're putting the personal
in personal computing,

All ValuePoint systems feature:

& [0l-key IBM Enhanced Keyboard ® A 32-bit VESA Local Bus slot for local 8 Upgradability via Intel OverDrive™
and 1BM Mouse bus speed on SCSI drives technology all the way up to Pentium™ *
® Intel® i486™ processors and other peripherals! 8 Zero Insertion Force (ZIF) socket for
8 SVGA VESA Local Bus Video u [BM HelpWare fast, easy processor upgrades.
14865X/25 MHz i4865X/33 MHz i486DX/33 MHz i486DX/33 MHz
120MB/4MB 120MB/4MB 120MB/AMB ) 245MB/8MB
35" 35 35 35
631214" SVGANI 6312 14" SVGA NI 6312 14" SVGANI 6314 14" SVGANI
1BM DOS & WINDOWS™ IBM DOS & WINDOWS IBM DOS & WINDOWS 0s/2®
$1,579/$57 per month $1,779//$64 per month $2,029 /$73 per month $2,469 /$89 per month
4660X2/0
14865X/25 MHz i4865X/33 MHz i486DX/33 MHz i486DX2/66 MHz
120MB/4MB 120MB /4MB 120MB/AMB ) 245MB/4MB
35 35 35" 35
6312 14" SVGANI 6312 14" SVGANI 6312 14" SVGA NI 6312 14" SVGA NI
IBM DOS & WINDOWS 1BM DOS & WINDOWS IBM DOS & WINDOWS 1BM DOS & WINDOWS
$1,659// 560 per monin $1,859/567 per monih $2,099/576 permorth $2,779/$100 per month
1486DX/33 MHz i486DX2/66 MHz i486DX2/66 MHz i486DX2/66 MHz
340MB/AMB 527TMB/4MB 527TMB/4AMB 527MB/8MB
35" 35" &5.25 35" 3.5
6318 14" SVGANI 6318 14" SVGA NI 631915" SVGAFS NI 631915" SVGAFS NI
IBM DOS & WINDOWS I1BM DOS & WINDOWS IBM DOS & WINDOWS 0S/2
$2,579 /$93 per month $3,499 /126 per month $3,599 /$130 per month $3,789/$137 per month

Call 1 800 IBM-2Y0U

refer to: FAZ
1800 426-2968, :
8am-midnight M-F, EDT;

8am-7pm Sat., EDT.
Purchase order is avaitable for qualifying customers.




————— = Angela Hardy I’s as simple as calling Angela Hardy, or any
- — PC Consultant g ) I
= = === IIiIM ,,(‘ Y one of our other PC consultants. ValuePPoint
- = === . Direct G 1

————5 — PCs. ThinkPad® notebooks, peripherals,

printers. displays. add-ons, the most popular
software and more (IBM and non-1BM) are
all yours — at prices you'll find personally
pleasing — when you call 1 800 IBM-2YOU.
You'll speak to a PC consultant who'll either
answer any question you have, or get you in
touch fast with an vxpvrl who can. I yon

don’tsee ithere, it’s in our free catalog. And
il'it’s not in the catalog, we can probably get
it for you anyway. Either way...call!

This time you can have 1t all.

Save space inside your multimedia PC! The easy, affordable way to go to a speedy CD-ROM. FREE!

The Mwave™ WindSurler™ The ISA Intermal CD-ROM has a fast 300K B/3EC The IBM PC Direet™ Source Book.
Communications Adapter is a maximum data transfer rate — double the speed of most ValuePoint. ThinkPad. pe rlpln rals.
V.32 Data Modem, 9600 bps CD-ROM drives! You can load your operating system and add-ons. popular software..
Fax/Modem and CD<qual- applications software from a typical 6OOMB CD-ROM its all here and itsall

ity sound system. Mwave dish. You save precious hard drive space and load onto yours for the ashing Call
MIDI synthesizer with instru- your ISA system faster 1% priced 10 move last wo! 1 800 1IBM-2YOU today !

ments and MIDI port...all in one! IBM ISA Internal CD-ROM Deive
Mwave WindSurfer (B2G2001). ... $315

Communications Adapter

(O2F4057). ..o $349
Upgrade to 256KB L2 Write Back Cache Memory.
Here's a super way to boost system perlormance without
Eliminate LAN processing hottienecks! buying a new system. This 250 KB 1.2 Write Back Cache

The 1IBM LAN Streamer MC 32 Adapter can help you Memory Kit gives you an easy, standardized growth path

increase your network’s capacity and set new standards for your ValuePoint systems

for speed and perlormance!’ No new hardware or costly 256RB 1.2 Cache Write Back Memory Kit

facility rewiring L P $240

Streams frames Cache Me Kit 256K B (606 16 290

‘“n.('uy between ache Memory Rt ’ o L")) ......... = * IBM prices onby. The ofterings. prices and products are subjeet
system memory Cache Memory Kit128RB (060G 1024) ... . $119 10 change or withdrawal without prior notice, Products you

and Token-Ri : . acquire way not be counted under any existing Yolum

and Token-Ring without IBM Video Memory Upgrade Kit (00G1623). .. . $89 luulrn hase A\un" e nl0 The same .ulh T . (uu;'.pn(:dlm l‘~ may be

storing them directly in adapter. available lhmuuh IBM Authorized Remarheters, Remarketor
LAN Streamer MC 32 /\duplcr prices may vary. \hlppm" and handling charges are extra.

((‘rng(mz) ....... o $859 Super Prices on popular software! “*IBM Credit Lease prices are quoted f«‘rr :{()-‘Illl).lllh tertus.

M PC Di } } I 3 Lease rates quioted are good through 9730793 after whieh time
IBM PC Direct has the popular software you want. at rates are subject to change withoat notice. Lease available to

- prices you'll love. Remember. il you don't see it here, qualified commercial customers only. | Copies of warranty and
Give your PC gigantic storage capacity! orin our catalogs. call us. Chances an we can get it 30-day moneyback guarantee information mailuble through

1BM and 1BM \ullmrm d Dealers, Please call 1 800 126-20608

Thi r'" e " Cat!

T'his 35" Rewritable Optical Drive lets you put all your for you fast! for details 5 warding IBM's moneyback guarantee aud limited
Iurg\'-pmjml files on one I27MB Winkax™ P’ro - warranty. 2 At no additional « harge duri g warrnty pel “riond.
“l“i"ﬂl dish. You can store (\]M 13032). ... $79 s \ & Onsite serviee available Monday-Friday 8am-3pm in vour time
this disk in your desk. -— ) 2 one. APPLIES FO TBM DIRECT SALES ONIY, 3 U p;_md.uhl«

SPACKER® (MM29205) . . $95
Quichen™ for Windows 20)
(MMAS870) .. ... $45

WordPerfeet® for Windows 5.

with Intels futare OverDrive processor based on Pentium tech
nology. IBM. HelpCenter. HelpWare, "ThinkPad and OS/2 are
registered trademarks and YaluePoint. Mwave and WindSurfer
are trademarks of Interuational Business Machines
Corporation, Intel and Intel Inside logo are registered trade-
marks and 86, Pentium and Ove rl)mx are lrnh marks of Intel

and free up precious
hard drive space! Up- 0 -
date data when you want,

use the disk over and over.

IBM Enbanced 357 Rewritable ()plil al Drive 35 (“MT?QI‘)) """"""""""""" $279 Corporation, Microsoft is a registered trademark and Windows
(R R aR a8 Aona6aBE8aa0a8aa560a0 s $1.499 )_).)" (MMBOOI5), ... $279 is a trademark of Microsoft Corporation. PC Direet is a trade-
SCSI External Enclosure (.i)lli()\/()) ........... $210 marh of Ziff Communications ( :UIII'MII\ and ix used by IBM

under ficense. STACKRER s a n‘_hlx re o trademark of STAC
Eleetronies. Ine. Word Perfeet s a registered trademark of
WordPerfeet Corporation. Quicken is a trudemark of Tutuit
Corporation. Winkux is a trademark of Delrina fechnology. fne.
©1993 International Business Machines Corporation.

Call 1 800 IBM-2YOU IBM PC Direct

1,800 426-2968, g :
am-midhight M-F, EOT, @ VIsA @ﬁ We're putting the personal
8am-7pm Sat,, EDT. — .

Purchase order is available for qualifying customers. l n I)(’I'S()II a [ com I)ll tin g




State of the Art

DOCUMENTATION GOES DIGITAL

Digital documentation helps you find answers fast. But if you’re considering publishing your own,
prepare for a bewildering array of tools, interfaces, and data models.

PHILIP C. MURRAY

lectronic reference documents, or

ERDs, serve the same purpose as
hard-copy reference documents. Also
known by such names as softcopy, en-
hanced documents, and hypertext, ERDs
let you use computer power to locate an-
swers to your problems quickly. While
they can contain graphics, sound, and
video, ERDs differ from most multimedia
documents in that their primary role is to
give you fast access to data so that you
can solve a problem efficiently. Most mul-
timedia documents, on the other hand, are
designed to assist with learning and mas-
tery or to entertain.

ERD:s offer a variety of features that are
beyond the ability of hard copy. For ex-
ample, some let you browse through a table
of contents in one window while a syn-
chronized companion window presents the
text of the section under your cursor. Oth-
ers offer graphical access tools to help you
locate information. With careful analysis,
you can tailor an ERD to the specific needs
of your intended audience.

But ERDs are not a mature technology.
For example, consistent end-user features
and interfaces have not appeared. And
ERD production practices and techniques
still need standardization. Real growth in
ERD use will occur only when improved
authoring tools, clear data models, and
product standards emerge.

Signs of Acceptance
Digital delivery of reference information is
growing increasingly popular. For exam-
ple, Shared Medical Systems (Malvern,
PA), a health-care information-systems
provider, produces electronic documenta-
tion for most of its IBM-based software,
and the U.S. Department of Defense has
mandated electronic delivery of mainte-
nance manuals for new weapons systems.
Producing more than 30 million printed
pages per year of supporting documenta-
tion, SMS is a large-scale commercial

1993

BARTON STABLER

SEPTEMBER 1993 BY TE 121




N %GR R Y1 Documentation Goes Digital

information provider. Fred Drake.
software product communications
manager for SMS. is helping to
transform the company’s informa-
tion delivery from paper to CD-
ROM. SMS uses IBM's BookMan-
ager ERD publishing system for
creating and delivering ERDs. Book-
Manager’s Build component serves
as the engine that creates electronic
documents that can be used with
BookManager’s Read software on
five different operating systems
commonly used in IBM environ-
ments, including MVS, OS/2, and
DOS. BookManager's full-text
scarch and hypertext linking features
make it especially useful for orga-
nizations such as SMS that have ap-
plications requiring large reference
documents.

Drake cites two reasons for SMS’'s
switch to electronic document delivery:
case of updating and speed of information
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IBM’s BookManager £RD publishing system hus a Build compenent that
conver s word processing sources into ERDs. (Screen courtesy of IBM)

access. SMS’s products change rapidly.
Electronic documentation obviates the
need for errata sheets, new typesetting and
print runs, and the like. SMS applications

are accompanicd by com-
prehensive technical manu-
als; some applications have
10 or 12 400-page hand-
books. This volume of in-
formation makes it difficult
to find answers in the paper
manuals. no matter how
well-designed and written
they may be. CD-ROMs un-
lock the barriers to better ac-
cess and use up less shelf
space.

Drake lists cost of de-
livery as last among the ma-
jor reasons for SMS’s tran-
sition to ERDs, but only
because the company is
phasing in documentation
on CD-ROMs. Drake ex-

pects to also realize savings in publishing
costs as ERDs become the company’s pri-
mary method of documentation delivery.

SMS is also evaluating BookManager
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Windows Help: Like a Book

The fiood of applications available for Mi-
crosoft Windows is blurring the distinction be-
tween on-line help and electronic reference
documents. While on-line help for character-
based applications is often marked by extreme
brevity and carefully crafted, fixed-size screens,
on-line help for GUI-based applications is often
structured and formatted more like a book.

The on-line help for Lotus’s Freelance Graph-
ics for Windows, for example, has help docu-
ments with relatively long topics and built-in
browsing paths that maintain access to the
linear organization of the document. The ver-
satile formatting options of Windows Help and
its ability to display text in a variety of fonts and
sizes are the agents of this gradual transfor-
mation.

On-line documents for Windows Help can
be prepared with any method that creates code
compliant with Microsoft’s RTF (Rich Text For-
mat), an ASCll-based coding system that can
be used to describe the appearance of word
processor and desktop publishing documents.
However, a spate of new applications dedicat-

BY TIE SEPTEMBER 1993

ed to this purpose, including Blue Sky Soft-
ware'’s (La Jolla, CA] RoboHelp and Softron-
ics’ (Colorado Springs, CO) Universal Help,
simplify not only the coding but also the com-
plexities of designing and
maintaining hypertext |
links, including tracking g

the features needed for many forms of ERD
publishing. For example, the current version
lacks full-text search capabilities, making it
inappropriate for many long documents. How-
» ever, the lack of run-time
fees and its ready avail-
ability make it attractive

the identity of target 403 4 0 0 40 4 10 st to potential publishers.
nodes for hypertext links, | Will the Windows Help
generating tables of "’""'"Z""‘"m' viewer push innovative so-
contents, and recording |15 som e gt svem . moox| - lutions from other vendors
browsing paths. out of the market? it's still
Such tools are indic- s ominntuatinsdind | early to say. However,
ative of the growing level Help for the Freciance Graphics' the increasing sophistica-

of interest in using the Toolbox uses a book-like format.

Windows Help viewer. In addition, commercial
usage of the Windows Help viewer is growing.
For example, DEC is using the viewer as a
mechanism for its on-line support manuals.
The viewer has even been used for such ap-
plications as the FAQ (frequently asked ques-
tions) file for the Internet’s alt.hypertext news
group.

The Windows Help viewer does not have all

tion of comprehensive on-
line help for Windows and other GUI appli-
cations, coupled with an insistence on
user-friendly interfaces, is producing a gen-
eration of computer users who often prefer
on-line help to bulky printed manuals. The
growing level of comfort with this particular
form of electronic document may help win
broad acceptance for ERDs in desktop pub-
lishing applications.
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as a way to tie the documentation closely
to its applications so that end users can
have context-sensitive, on-line help in-
stead of separate on-line reference manu-
als. The key requirement is adding code
to the applications software that maps pro-
gram states or contexts to specific points in
the help system. This is the type of coding
that lets you press, say. your F1 key to get
help about the current drop-down menu
in a Windows application.

However, help systems typically are
compiled for a specific operating system,
which poses thorny development and
maintenance problems for multiplatform
applications such as those from SMS. But
if programs can invoke direct calls to spe-

Tors Tust)1ar boma- T10n Toned bime ooeh oo
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well-known systems serve as yardsticks
for desktop publishing software, making it
easier to narrow and identify requirements
when choosing such software.

Narrowing your choice of ERD systems
10 two or three can require substantial re-
search. Requirements for multiplatform
delivery and displaying complex material
(e.g., display equations) may limit your
choice of systems. Among the other con-
siderations you have to weigh are the types
of graphics and external program links you
need to support, the types of search fea-
tures that you can use, and the acceptabil-
ity of the user interface.

For example, if you want to produce
long reference documents but you don't
want to hand-craft
thousands of hy-
pertext links, you'll
want a product that
supports full-text
search. Knowl-
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Read software in /1BM s BookManager ERD publishing system can display
graphics in resizable. movable windows. (Screen courtesy of IBM)

cific sections of a BookManager docu-
ment, then multiplatform ERD develop-
ment and maintenance problems can be
solved, because the same BookManager
documents can be read with BookMan-
ager Read software on five different op-
erating systems in the IBM product line.

SMS is not an isolated case. For exam-
ple, the U.S. Postal Service supplies its
employees with copies of the Domestic
Mail Manual, the bible of U.S. postal
clerks. in Window Book's (Cambridge,
MA) format. And Folio's (Provo, UT) Fo-
lio Views is in use by more than 80 com-
mercial publishers.

Obstacles to Acceptance

Many obstacles block broader acceptance
of ERD:s at the desktop level. For example,
there are some 200 ERD authoring and
publishing products. By contrast, a few

edgeSet’s (Moun-
tain View, CA)
Knowledge Re-
trieval System and
Flambeaux Soft-
ware’s (Glendale,
CA) xText would
be appropriate for

such an application.
To deliver docu-

ments digitally, you
. must first identify
‘ ‘ the principles be-

! hind ERD creation
and choose the par-
ticular strategy that
meets your objec-
tives and then choose the best tool for the
job. Most important, however, is to begin
the process by carefully analyzing the
needs and use patterns of those for whom
your are creating your ERD.

For all but the smallest projects, exten-
sive prototyping is a worthwhile invest-
ment. After you identify your objectives,
you should create a sample ERD and test it
on end users in the environment in which
it will be used. Remember, ERDs are for
finding information as rapidly as possible.
You. not the ERD authoring software,
might have introduced a problem by, say,
using too few hypertext links. In addition,
in any testing that compares the perfor-
mance of printed documents to on-line
documents, you should attempt to account
for skewing factors. For example, people
often perceive any change of routine as an
improvement. continued
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Anatomy of an Electronic Document
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Ntergaid's HyperWriter ERD authoring system converts documents that already exist in digital form into electronic documents
complete with © tables of contents, @ back-of-the-book indexes, © chapter outlines, and © maps of hypertext links. HyperWriter
runs on DOS- and Windows-based computers. A Mac version is in development. (Screens courtesy of Ntergaid)

Hypertext links let you
Nk e Pop-up outline windows jump from an outline
PRI created automatically by window to a specific item
AutoLinker can show the in text. You can also use
hierarchical blueprint of a the cursor to mark a block
chapter. of text to cut and paste
it into the Windows
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‘ HyperWi ol ey ally, pictures can be | |
| Whoriodog At e o wpet s e Tobormad, | ]
| this sppea similer to w1 mported s the reader seet the R
| book index. You 2 |-dmudy with lh-lhn The -M‘m';uﬁnh:m&,mh-wc ]
can click on an quite different. This chapler discusres supported picture fomats, importing pictures e
cmlnﬁn @nv-gdnpp‘luﬂikymlw'u!ufﬂipmcmw |
> Immpm--_eov-‘d.&l_l. Using pictures s part of screan
index to go right beakgrounds b discussed in Chaphes 14 A ’
& HyperWriter authoring
beckgrounds is discumed in Chapées 18 44 o Painter tools. In ERDs created
' with HyperWriter,
Visual clues { AEm— focumed foamaning nd lidits bl top of the screen is less
‘ mnm::::bm e ! :::::.dldﬁ“ mhf.yd-mm d in the o ! atopic. When cluttered than it is here,
mporting pi d loraground|
user feature, and the Windows | Lf:mmnummu.mﬁ.’:mﬂfmw | sbeothluh:d
[ scroll bar help you keep track of uing ¢ HyperWriter feature called b available tools is greatly
your place while reading. Wemhwnwwdwh—mmmmupm reduced.
fave Tupn Btumbon|
' A pop-up document-mapping command BN et el
window in HyperWriter lets you see the
[ web of hypertext connections in a
chapter without displaying the entire
text of the cross-references. You can
click on any hypertext link to view the
full text.

Finding and Using Data

Keeping what's good about printed books
in your ERDs seems like a logical thing
10 do, but sometimes the wrong things are
kept and the right things are discarded.
fronically, chiet among the often-discard-
ed features is the most frequently used
method of information access in books:
the back-of-the-book. or “conceptual,”
index.

Full-text searching is not an adequate
replacement for indexes in electronic doc-
uments, as studies of the effectiveness of
searching have shown. For example, writ-
ing in the December 1992 issue of Com-
numnications of the ACM, Peter W. Foliz
124
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and Susan T. Dumais report that keyword
matching often fails because of the natur-
al ambiguity of the English language. For
example, a single word such as ¢hip can
have more than one meaning. Conversely.
many different words can describe a single
concept (e.g., human fuctors and er-
gononics). )

In an ERD that supports hypertext links.
a conceptual index can provide direct ac-
cess to all significant ideas in the docu-
ment from any point in the document, not
just the names of things that can be found
easily by search features. In addition to
familiar conventions that help you find in-
formation easily, such as directing you

from synonyms to primary listings, good
indexes include parent-child and *'see also”
entries that show relationships among the
ideas.

The manner in which conceptual in-
dexes point to information and describe
relationships brings up other questions
about how hypertext links should be used.
For example, are one-to-many hypertext
links essential? Is it essential to have one
style of indicators for hypertext links that
take the reader to more detail and a dif-
ferent style for links that take the reader
to closely related information?

Information Navigation’s (Durham, NC)
Train of Thought supports most features of



Expand SureAPS with detailed information

on major melropolitan areus.

Streel maps let you pin-poini locations by
address or latitude/longitude.

BEFORE SURE'MAPS,

THIS WAS THE ONLY WAY
TO ACHIEVE

PIN-POINT ACCURACY.

Now there’s a better way: Sure!MAPS™
CD-ROM based desktop mapping software
from Horizons Technology. No more
colored stick pins. No more holes in your
oftice wall. Sure!MAPS brings detailed mapping
capabilities directly to your DOS or Windows PC.
Import vour database into Sure!MAPS to reveal geographic
trends that will help you make faster and better business deci-
sions. Whether it's real estate listings, oftice locations, customer
sites or virtually any kind of point-specific data, Sure!MAPS can
open your eyes to a world of valuab}e insights.

The Sure!MAPS base product includes a continental U.S. map
and two world maps. You can expand your map coverage by

ordering full-color raster USGS Map Sets of

$199  major metropolitan areas, complete with ter-

RETAIL! 11in contours and details like airports, parks,

rivers, buildings and bridges. Street-level
maps and satellite imagery are available, too. All vou have to
do is pick the Map Set that contains your city or region and
Sure!MAPS does the rest. It even imports spreadsheet and data-
base files, calculates distance and area, and scrolls from map to
map in one seamless presentation.

Pin-point mapping will never be the same after Sure!MAPS,
So throw away those little pins and call 1-800-828-3808.

Or plot a course to your local distributor, reseller or computer
store to get your copy today.

Horizons Technology. Inc.
3990 Rutfin Rd.
San Diego. CA 92123-1826

>

1 (800) 828-3808
e — T W T Sum!MAPS is a trademark of Horizons Technology, Inc
HORIZONS TECHNOLOGY, INC.? Street-leve! maps are copyrighted by Etak, inc

Circle 296 on Inquiry Card {RESELLERS: 297).




N eCXIRUE. 1 Documentation Goes Digital

conceptual indexes. but

_ mechanical tasks of build-

few other ERD authoring ing and formatting ERDs
systems dircc.tly support Everyone wants their will become an even
the construction of con- B smaller component of the
ceptual indexes at the pres- documents plIthhed overall development pro-
ent time. But you canhfind e|ectronica||y_ It's iust ces\s}. T .

ways to construct them. aluable information
For example, Ntergaid’s amatter of h_ow and often outlives the tools
(Fairfield, CT) AutoLink- when—not lf used to create and process
er software can trap em- it, making it important to
bedded indexing cod[;s for — left Peoples, ':IMB:':: store dalag ina f(?rmat that
print applications and con- Caw:',:w MA) accommodates technolog-
vert them into indexes for (Cambridge, ical change and multiple

ERDs produced by its Hy-
perWriter ERD authoring system.

Limitations of the Page

While Thaumaturgy Software’s (Red-
mond, WA) Eddars PostScript file-viewing
system and Adobe’s (Mountain View, CA)
Acrobat technology promise to display
complex pages on virtually any platform,
the slavish adherence to a printed docu-
ment model stays the course laid out by
Gutenberg. It limits the implementation
of new ways of providing access to data
and transferring knowledge. In spite of
their comforting familiarity, physical pages
actually impede access to information in
some cases. For example, pages often con-
tain illustrations at locations that are far
removed from their in-text references, and
breaks in information can occur at awk-
ward points. Pages also provide only a sin-
gle view of the information, and they aren’t
easily resizable.

Yet to be defined are techniques for
making documents more capable of re-
sponding to the needs of end users with
substantial variations in skills, levels of
understanding. and interests. However,
some software that is now available hints
at some of the many possible methods of
making documents more adaptive. For ex-
ample. Knowledge Garden’s (Setauket.
NY) KnowledgePro has expert-system fea-
tures that allow end users to profile their
own needs interactively.

Managing Document Development

Document production is only a small part
of the overall process of generating digital
documents. While the time that must be
spent researching, writing, reviewing, and
revising the content of long printed docu-
ments constitutes as much as 80 percent
or 90 percent of the process, the time that’s
spent formatting them for delivery consti-
tutes perhaps only 10 percent to 20 per-
cent. Given the speed with which you can
revise electronic documents, the purely
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delivery modes. Document
tagging and encoding standards are in-
tended in part to address this need (see
“Unlocking Data’s Content” on page 111).

You can use documentation manage-
ment systems, text-retrieval systems, and
even customized relational database man-
agement applications to reduce your man-
agement effort. Unfortunately, outline
processors, word processors, and other ap-

plications do not produce neutral data
that's acceptable to all ERD publishing
systems. Transferring textual content is
generally not a problem. but important in-
formation about content architecture, as
well as basic formatting, usually is lost in
the translation. A universal, platform- and
time-independent storage and interchange
model for notes and ideas—not just docu-
ments—does not yet exist. In fact, such a
standard may never exist because lack of
transferability is not generally recognized
as a problem.

The focus on documents as discrete,
rigid, highly structured entities is another
inheritance from print models that has out-
lived its usefulness. Adding a web of hard-
wired hypertext links, which is comparable
to adding extra crosspieces in a steel
bridge, makes electronic documents more
rigid and harder to change than printed
documents. For example, what happens
when you remove text that is a target of a

New Ways to Find Data

ERDs cannot match the feel of a book or the sense of context provided by browsing through
pages and looking at illustrations or subheadings. But hard copy cannot match the new ways

of finding data that ERDs give you.

FEATURE

Computed hypertext
links

Full-text searching
aword or phrase.

Graphical browsing

WHAT IT DOES FOR YOU

A full-text search specified by pointing at or marking one or more words in text, as opposed
to authored or hard-wired hypertext links embedded in text or graphics.

Using a full-text search, you can scan the entire length of a document for every instance of

Available in some hypertext applications, graphical browsing tools display the logical

connections between units of information by using connecting lines or other visual cues to
turn relationships of meaning into easy-to-understand art.

Hypertext links

Hypertext links embedded in text give you live cross-references. This lets you hop directly

from a word or a phrase to closely related information or to greater details in another part

of the document.

Keyword searching

Keywords, added by a document’s author and accessible through specialized search

facilities, help you pinpoint ideas and data that might be missed by a full-text search.

Live tables of
contents

Often coupled with an outliner-style expansion capability, a live table of contents helps you
move quickly from general topics to details and back again.
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Finding Text Fast

© Frank also comes
before Gary. The word to

the left, David, is ignored
because it is to the left of Frank.
Your search moves to the right
and up one position, and Gary

is found.

Charles
Abby

O Charles comes before Gary, so your

Marilyn

Harold

search follews the line from Charles, moving

to the right and then up one position,
landing on Frank. Your search automatically
goes to the right, because every word to the
left of Charles begins with a letter that

alphabetically precedes C.

© Your search is to find the word Gary.
The G in Gary comes before the H in |
Harold. The H in Harold comes before the |
M in Marityn. Thus, your search has been J

narrowed to the left branch, which is
made up of all the words with first letters
occurring alphabetically before H.

Binary-tree indexes siore words hy splitting them alphabetically. A search of a binary-tree index begins looking at
the first letter of the first word in the index—in this case, H. It then uses a process of elimination to home in on its target.

PETER WAYNER

I he purpose of a search engine in

any indexing system is simple:
to find every item that matches your
query, no matter where it is located in
your file system. The trick for the soft-
ware designer is to create a search engine
that carries out this job quickly and ac-
curately while taking up as little disk
space as possible.

To accomplish accuracy and conserve
disk space, some text-indexing software
uses file-level information to structure
words stored in your index. This means
that each indexed word is complement-
ed by a list itemizing all the files in
which that word appears at least once. A
file-level index does not carry any ad-
ditional information about the location of
words within files. Such an index uses

BY T I SEPTEMBER 1993

disk space economically, usually taking
up about 10 percent of the size of the
main tex: that it indexes.

More sophisticated indexing software
uses word-/evel information about the
location of every instance of a word.
Word-level indexes let you search for
complete phrases or words that are in
close proximity. Zylndex from ZyLab
(Buffalo Grove, IL) is an example of a
word-level index program.

Operationally, there is a vast differ-
ence between file- and word-level in-
dex searches of a document database.
For instanice. say you entered a query
on President Clinton into a file-level in-
dex. Such an index might return the sen-
tence “‘ir 1805, George Clinton was the
U.S. vice president.” A word-level in-
dex, on the other hand, contains the lo-
cation of each word in your file system,
so it avoids such mistakes by ensuring
that President and Clinton are adjacent.

The problem with word-level index-
ing schemes is that all the extra infor-
mation they contain gobbles up a lot of
disk space—anywhere between 35 per-
cent and 100 percent of the size of the
original text. They also can be slower
than file-level indexes because they have
more information to search through.

Faster Searches
Indexes are really just lists of lists. Lists
are a sensible way to store information in
alphabetical order. But they are slow for
text-indexing purposes, because the av-
erage search has to go through about
half of your word list before finding the
word you want. Enhancements, such as
binary-tree index structures. can make
list searches faster. especially on rapid-
access media such as RAM disks.
Binarvy-iree structures work by split-
ting your indexed words alphabetically
so that words beginning, say, with the

e ——— e ———— ey



letters A through L are on the left-hand
side of the tree while those beginning
with M through Z are on the right. If the
tree is well balanced, the search time is
proportional to the logarithm of the total
number of words in the tree—that is,
the number of bits in the binary expan-
sion of the total number. When the trees
are unbalanced, however, they begin to
act like lists, which, in turn, slows down
search-response times.

The problem with binary-tree struc-
tures is that each word in the index needs
to have pointers to find words on its left
and right. A list, on the other hand, has
to store directions only to the next
word—350 percent less overhead. More
important, binary-tree structures often
store the left and right branches in sep-
arate segments of a disk file. This frag-
mentation slows searches when the data
is stored on a slow-access medium such
as a CD-ROM. A list, however, can be
stored in a linear fashion without point-
ers, lessening disk-space consumption
and increasing speed. Additionally, the
next element in a list is almost always in
the same disk block as the current ele-
ment. When these practical considera-
tions are taken into account, lists will
often perform substantially faster than
a binary-tree structure.

Depending on the medium holding
your index, the space you save by stor-
ing only the directions to the next word
is not always worth the increased speed.
CD-ROM searches, for example, are
slower than hard disk searches anyway,
because a laser takes more time to align
with its data track than the head of a
hard drive takes to align with its data
track. Consequently, your CPU might
be able to run through a list of 1000
words in the time it takes to load the
data pointed to by the binary tree.

Converting Words
Hashing functions, such as those used
in On Technology's (Cambridge, MA)
On Location, produce the smallest in-
dexes. Unfortunately, they are also the
most error-prone indexing approach.
Hashing functions work by converting
words into short integers. For example,
a function might convert each letter of a
word into numerical equivalents and add

these values together: A would be equal
to 1, B would equal 2, and so on, with Z
equaling 26. Thus, the numerical equiv-
alent of the name Abby would hash to
30, because 142+2425=30, and the num-
ber 30 would become a surrogate for the
four-letter word, taking up less storage.

However, hashing functions can fail
when two words have the same hashed
value. For example, such functions do
not discriminate between anagrams like
Elvis (5+1242249+19=67) and lives
(1249+22+5+19=67). because both have
the same numeric value. While this con-
fusion can be significantly minimized
with hashing functions that are statisti-
cally tuned to the structure of English, it
is never completely eliminated.

Text-indexing systems such as the
public domain WAIS (Wide-Area In-
formation Server) system on the Inter-
net give you the ability to input long
phrases for partial, fuzzy matching. With
WAIS, you can search for words and
rank the matches according to a com-
plex formula of the number of matches
and their proximity to each other. These
fuzzy-logic solutions can also use, say,
the contents of a magazine article as the
basis of a query to find other articles in
the database with similar contents.

Consequently. you can find docu-
ments even if they don’t contain the key-
word for which you are searching. If you
do a fuzzy search on a 100-word phrase,
your search can take a great deal of time.
Searches of this nature can be prohibitive
on some CD-ROM databases, but they
are reasonable on databases that are
maintained on fast hard drives.

The process of indexing data is a sim-
ple problem in theory. While software
engineers go through many different it-
erations to determine the best way (o
create the smallest, fastest indexes, your
best bet is to evaluate indexing software
based on the type of storage medium
you intend to use and the amount of disk
space you can allocate to indexing your
data.

Peter Wavner, a BYTE consulting editor. has
written several text-indexing systems. You can
contact him on BIX ¢/o “editors" or on the In-
ternet at pew@access.digex.com or at pwayn-
er@hix.com.

hypertext link? The process of finding and
fixing a few resulting dangling links may
not be any problem, but repairing hun-
dreds of such connections can become a
nightmare.

Systems such as Information Dimen-
sions’ (Dublin, OH) BasisPlus document
management system can help large pub-
lishing environments overcome some of
these problems. For example, BasisPlus
stores building blocks of information in a
relational database and provides features
that allow publishers to build documents,
including ERDs with hypertext links, from
these building blocks.

You may not be able to afford an off-
the-shelf solution, which can cost tens of
thousands of dollars, but adopting a clear
strategy for treating information as build-
ing blocks will help. Implementing a for-
mal scheme for classifying those building
blocks according to their meaning—a form
of conceptual indexing—can help you re-
place the ad hoc generation of hypertext
links that might prove costly whenever
changes are made or new documents are
created.

What'’s Needed

At one time. desktop publishing systems
were better suited for producing newslet-
ters than they were for producing long doc-
uments, because they lacked long-docu-
ment-handling features. What made the
difference with desktop publishing? Vast-
ly improved software, such as PageMaker,
QuarkXPress, and Ventura Publisher,
helped. But the growing base of experi-
ence with the principles of good design
and understanding of efticient methods of
production helped more.

ERDs have not yet reached that stage
of development, because the development
and use of electronic documents of all
kinds are still in their earliest phase. ERDs
are a new delivery mechanism. Conse-
quently, a knowledge base from which you
can learn about past mistakes and suc-
cesses has not yet been assembled. ERD
technology awaits the kind of focus and
standardization that experience brings to
technology. ®

Philip C. Murray, president of Knowledge Man-
agement Associates (Virginia Beach, VA), is an
ERD consultant. He is the author of From Ventu-
ra to Hypertext (Knowledge Management Asso-
ciates, 1991) and the editor of ACM SIGLINK s hy-
pertext/iypermedia newsletter. You can contact
him on BIX ¢/o “editors™ or on the Internet at
pO0327@psilink.com.
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[T Roundup
C++ Does Windows

The BYTE Lab tests five C++ compilers to find out if C++ really

simplifies Windows development

RICK GREHAN
» Borland C++ 3.1's Windows-based

he ultimate benefit of an object- 'e"’f "m e ik : i
. T vironime gwd ools. P on
oriented language like C++ de- Frameworks class libraries are Borland

pends on how well it can be made | C++'s greatest strengths. In this screen,
to simulate the system in which you're | Berland's ObjectBrowser provides a
working. Windows is an event-driven sys- :‘a::::c'az::-d class Merarciies Wi
tem whose respiration is the flow of mes-
sages triggered by devices and windows
and sent to menus, scroll bars, and such-
like. An object is just a useless lump
of code and data until it’s wired into
that flow. Windows, which is a world
of objects and events where proce-
dural development requires back-
breaking work, appears to be a per-
fect target for the object-oriented
wonderland that C++ promises.

In this review, I'll cover the latest
crop of C++ compilers for Intel’s
80x86 series of processors (includ-
ing the Pentium) and the Windows
3.x operating environment. This har-
vest includes Microsoft’s Visual
C/C++ 1.0. Borland C++ 3.1, Syman-
tec C/C++ 6.0. MctaWare's High

C/C++ 3.1, and Watcom C/C++32. Each unique tools and great integration between

a . Call 3 , o - can you examine class hierarchy, you can
they mostly fall into two camps: The Mi aiso view membor o Al ionta

crosoft, Borland, and Symantec compilers source code where the class is defined.
come with a rich set of tools

simplifies Windows to some degree. but them. In Microsoft’s class browser, not only 1 _,E“:,m,
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<4 MetaWare's High C/C++ is built for speed
more than comfort. MetaWare's extended-DOS
debugger allows access to 32-bit flat-model executable
files running under Phar Lap's DOS extender. Multiple
windows allow views of C++ source code, the
equivalent assembly language, and processor and
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will probably be your first stop

current
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in the search for a development
system. After all, this is the
company that makes Windows,
and you might reasonably as-
sume that the Microsoft com-

nfssagt Home

piler would be the most tightly > Watcom C/C++32 supports a
woven into the Windows environment. wide variety of platforms. Although

As far as the set of development tools | Watcom C/C++32 has no Windows-hosted
goes. that's truly the case. Visual C/C++'s | IDE, the package comes with Windows-

R based tools. Dr. Watcom is a crash-
IDE (Integrated Development Environ- | naiysis tool, Watcom Spy lets you
ment), Visual Workbench, is a concert of examine headed for a selected

development tools that includes App- w:nmndozm “”p':i::::: permll!s

H 0 aee\N e expl n of an ap 's local or
learq. AppSluQm. and Cla_ssWu.ard. Windows' global heap.
AppWizard is the jump-starter in program

A30 BY'I'lE SEPTEMBLER 1993

\m NCHITTEST
WH_SETCURSOR
VM _NCHOUSEMOUE
WM NCACTIVATE
UN_CETTEXT

WM _ACTIUATE

VN ACTIVATEAPP

(dabsl Allac  Help
sndle Addrees

044e  805ceall
tle 80580640

Eile Display Sort QObject Local [vask START: task La=138f, Init

2 READ [ Wi bodot ka1 |
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development. With it, you can quickly cre-
ate a skeleton of classes and associated
source code filenames for your applica-
tion. You can then move on to the other
tools to fill those files with actual code.

AppStudio is Visual C/C++’s resource
toolkit, where you build user-interface ob-
jects (e.g., dialog boxes and menus). It is
tightly coupled to ClassWizard, where you
bind executabie code to those interface
objects.

All these tools work together on a single
project. Visual C/C++ works directly with
make files that can be built within the IDE
or externally by Microsoft’s NMAKE. The
process of building user-interface objects
and binding them to code goes something
like this: You select a class in ClassWizard,
and you're shown the object IDs of ob-
jects built in AppStudio. You click on an
object, and a listbox shows messages to
which the object can respond. Select the
message, click on the Add Function button,
and enter a function name in another list-
box. ClassWizard automatically adds the
function declaration to the class, writes an
empty function header in the source file
where the class is defined, and ushers you
quickly to the editor, where you fill out
the function body.

The Microsoft Foundation Classes 2.0
are the behind-the-scenes wiring that make
this work. Within MFC, you’ll find class
definitions for all Windows objects. More
important, MFC also provides the con-
nections necessary to enable the event han-
dling that’s at the heart of every Windows
program. MFC’s fundamental component
is the message map. This is a data structure
that holds the routing information of mes-
sages to class member functions. In MFC’s
base classes, many of these member func-
tions simply call Windows API functions
directly.

As you build derived classes, you can
define your own message-handling mem-
ber functions that override those of the
base class. Using macros that Microsoft
supplies, you build a message map for this
derived class, linking the functions to the
message IDs. A specific member function
of MFC’s base class, CWinApp, gets all
messages sent by Windows to the current
application. This function routes the mes-
sage to its target object. When a Window
object defined by MFC receives a mes-
sage, it searches its own class definition’s
message map for a function to handle that
message. If that function can’t be found, a
special entry in the local message map
points to the message-map table of the par-
ent class.

MFC follows this link up the chain to
the parent class and searches the parent’s
message map. This process continues un-
til MFC either encounters a map entry cor-
responding to a handler function that can
deal with the message or “pops out the
top” of the class hierarchy. In the latter
case, the message is passed to the equiva-
lent of the default message-handler pro-
cedure.

AppStudio and ClassWizard together
form a simple environment for quickly
building complex applications, and MFC
2.0 makes a solid foundation for profes-
sional-level applications. One significant
addition to Visual C/C++ is a Windows-
hosted debugger. (Visual C/C++ also in-
cludes CodeView.

At $495, the Visual C/C++ Profession-
al Edition falls somewhere in the middle of
the price range. Counting all the support-
ing tools—there are so many it’s some-
times hard to find the compiler among all
the icons—the price is quite good. Pro-
grammers interested in a less expensive
route into Windows programming might
want to look at the Standard Edition, a
$195 product that lacks CodeView, a pro-
filer, and DOS target compilation.

Borfand C++ 3.1

Borland C++ 3.1 comes with two IDEs:
one for DOS and one for Windows. The
DOS-based IDE can generate Windows
and DOS applications; the IDE for Win-
dows produces either Windows executable
files or DLLs. Both of these IDEs allow
rapid development of application projects;
you add files to a project by selecting them
from file lists, and the IDE handles the
chore of chasing down dependencies for
you. You can convert a project into a make
file.

Although Borland’s C++ environment
doesn’t include an equivalent to Micro-
soft’s AppWizard and ClassWizard, it
comes with plenty of Windows tools, in-
cluding Borland’s Resource Workshop,
help compiler, and resource compiler. Bor-
land C++ also has a free copy of Proto-
View Development’s ProtoGen, a reason-
ably useful code generator that lets you
rapidly build menus and link their com-
ponents to dialog boxes. ProtoGen will
crank out the corresponding user-interface
code for you.

Borland C++ includes class libraries for
both DOS and Windows: TurboVision and
Object Windows Library. TurboVision
can build DOS applications under a char-
acter-based windowing system, while
OWL targets the Windows environment.

Unfortunately—and this is a major gap—
the two class libraries are completely in-
compatible.

Although the ultimate goals of OWL
and MFC are quite similar, OWL builds
a thicker layer between the programmer
and the Windows API than does MFC. By
thicker, I don’t mean less efficient—in
fact, OWL does a better job of abstract-
ing Windows objects than MFC does. You
can generally construct OWL programs in
less source code than MFC equivalents.
OWL achieves this goal thanks to Bor-
land’s modifying its compiler to accept
new (and nonstandard) syntax that ex-
presses the connection between a function
within an object and the Windows mes-
sage to which that function responds in a
single line of code. MFC, on the other
hand, requires two or three lines to express
the same connection.

This nonstandard syntax gives OWL
another advantage over MFC, in that the
documented coupling of message ID to
function is recorded in one place. MFC
forces you to declare message-handling
functions in one place and associations
elsewhere.

Internally, OWL operates much like
MFC: The compiler builds tables in the
executable file that link the message 1D
to a function address. Because OWL is
built into Borland’s C++, it has access to
the language’s internal pointers that link
derived classes to parent classes and thus
doesn’t need MFC’s additional links fur-
ther up in the class hierarchy. Dispatch-
ing Windows messages is potentially faster
under OWL than under MFC, because
OWL uses optimized assembly language
for table searching, while MFC must
search using C++ code.

However, Borland may be willing to
sacrifice OWL’s conciseness for portabil-
ity’s sake. The upcoming OWL 2.0 aban-
dons the language extensions of OWL 1.0
and takes a strict C++ approach, with the
addition of (among other things) support
for templates and true C++ exception han-
dling.

OWL is an outstanding class library. In
a direct comparison of Borland C++ 3.1
to Microsoft’s Visual C/C++, however,
Borland C++ suffers primarily from its
lack of an equivalent to ClassWizard. Ad-
ditionally, at $749, the price is somewhat
steep. But where Borland has equivalent
tools, they are excellent. The real strengths
of Borland C++ are OWL, an excellent
IDE, and accompanying DOS and Win-
dows development tools that make for a

kingly de system.
S 2 S A continued
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C++ COMPILERS COMPARED
‘ Naturally, compilers vary in the types of tools they supply. However, these packages also vary

in the nature of the code they produce. Executable files built by High C/C++ 3.1 and Wat- |

com C/C++32 include pure 32-bit code: Consequently, the DOS executable files run under
DOS extenders, and the Windows 3.x executable files must be bound with a supervisor that
translates from the 32-bit code to the 16-bit APl of Windows. (Symantec C/C++ 6.0 can also
produce 32-bit code running under a DOS extender). Borland C++ 3.1 and Visual C/C++ can
create DOS executable files that exceed the 640-KB boundary via an overlay mechanism.

(® = yes, O =no; N/A = not applicable.)

{ MICROSOFT BORLAND WATCOM METAWARE SYMANTEC
VISUAL C/C++ C++3.1 C/C++32 HIGH €/C++ 3.1 C/C++ 6.0
| Host platforms
| Windows 3.1 L] L] 0 L]
DOS o [ ] ® [ 2 ®
1 oS/’ 0 Y o
Target platforms
Windows 3.1 ° ° L L L
| DOS L] [ ] ) L
Extended DOS ® L] L]
| 08/2 L]
Other Overlaid DOS, Overlaid DOS .NLM, Pen N/A Win32s,
| p-code Windows, NT NT
| Processor support
808x ® ® ®
| a386/486 . ° ° ° .
| Pentium® @] o [} fo)
| Language support
Cfront 3.0 L ] LJ ® L ]
| ANSI C ® @ [ J L ] L ]
| Unix C (K&R) g ® o °
| Included tools
Assembler L 0 ]
|  symbolic debugger @ ° . ° .
| Remote debugging L L L ®
Profiler ® L] L] )
Run-time source Option L Option L
Class library source L L Option L]
|  Precompiled headers ® ® ®
Class browser L L ®
Memory® 6 MB 2MB 4 MB 2.5 MB’ 8 MB
Disk space® 52 MB 45 MB 25 MB 15 MB’ 50 MB
| IDEs Windows Windows, DOS N/A N/A Windows
| Debugger
environments Windows, Windows, [V IURY windows, Windows,
| DOS DOS Extended DOS  DOS®
| Windows specific
Class libraries MFC OWL None None MFC
Utilities
Heap walker L ® ® O
|  Message spy ® ® ® ®
l Crash analysis ® L L ®
Resource builder L L L
| Help compiler L L L L]
| Price Professional: With Frameworks, 32-bit: $599 $795" Professional:
| $495 $795 $499
Standard: No Frameworks, 16-bit: $495 Standard:
| $195 $495 $129
Notes:

' Many vendors support OS/2 with other c. mpiie
2 High C/C++ produces DOS programs that require Phar Lap's 3b0iDOs-cxte.iJer package, an additional $495 cost.
2 The entry in this field indicates whether the compiler produces code structured for Pentium execution.
* No strict Kernighan and Ritchie support, but it will support K&R function headers.
Although Symantec C/C++ does not include a separate assembler, it has a full-featured in-line assembier.
* Memory and disk requirements are approximate,
' Windows development requires Microsoft's Windows SDK, whic 1 ¢ total disk requirement to 24 MB.
* Symantec C/C++ lets you debug DOS applications from within Win
* Price does not include Phar Lap's DOS extender. A DOS extender/..cmy iler package is available for $995.
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Finally, Microsoft's compiler optionally emits p-code that can optimize space savings. '

Symantec C/C++ 6.0

As this article headed for press, Syman-
tec was deep into the final stages of its
new Windows-based C++ compiler. |
worked with a late beta version of the
package that should match the function-
ality of the final product. Symantec ex-
pects to release version 6.0 in August, so it
should be available as you read this.

This product is a vastly updated version
of Zortech C++. It’s so heavily rewritten
that the only similarity might be that both
are C++ compilers. The Symantec com-
piler is also escorted by so many tools that
it rivals Visual C/C++ in ancillary sup-
port. And unlike Zortech C++, Symantec
C/C++ provides a solid class library—a
licensed version of MFC 2.0—to provide
a framework for Windows development.

Symantec C/C++ takes its Windows-
based IDE to new heights, breaking from
the usual MDI (Multiple Document Inter-
face) approach and instead creating an en-
vironment of loosely coupled windows
and toolbars organized within workspaces.
Each workspace (you can have several ac-
tive simultaneously) offers you a particu-
lar view into a project (e.g., one workspace
may be where you do your compiling and
editing: another may have all your debug-
ging tools active).

Symantec’s IDE incorporates tear-off’
tool palettes that you can position and re-
size to customize your workspace. Icons
within these palettes operate on a drag-
and-drop paradigm. For example, you can
grab the source tool icon, drag it out of
the palette, and drop it on the desktop. An
empty edit window opens. Go into the file
list within your project view window, grab
a filename, and drag it into the new edit
window. The file’s source code appears,
ready for work.

The Visual Programmer is Symantec’s
answer to ClassWizard. Many of the func-
tions that you would find in a resource ed-
itor are here. You can create dialog boxes
and menus from within the Visual Pro-
grammer. The real strength of the Visual
Programmer, however, is its ability to
rapidly associate Windows controls with
messages and to define actions for events.
For example, your program may respond
to an OK button by launching the Win-
dows Edit program. In the Visual Pro-
grammer, you can quickly build all the
code needed to accomplish this by mous-
ing through dialog boxes. (The only typing
you have to do is to enter Edit’s path.)

Symantec’s debugger is also well de-
veloped. You can examine changing data
structures, as you can in most debuggers’
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Performance Comparisons

a) NIH class library compilation
4 Better

Speed Optimizations

Borland C++ 3.1
MetaWare High C/C++ 3.1
Microsoft Visual C++ 1.0
Symantec C/C++ 6.0

| Watcom C/C++32

Worse P { Better Speed Optimizations

0 100
4 Better

200
Size Optimizations
Borland C++ 3.1
MetaWare High C/C++ 3.1
Microsoft Visual C++ 1.0
Symantec C/C++ 6.0
Watcom C/C++32

400
Worse p

500 © 100 200

4 Better Size Optimizations

100 200
Compile time (seconds)

b) BYTE portable benchmarks
4 Worse

Borland C++ 3.1
MetaWare High C/C++ 3.1
Microsoft Visual C++ 1.0

300 € 200

100
Size of executable files (KB)

Better p

4 Worse

Better p

Symantec C/C++ 6.0
Watcom C/C++32 f

0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
Notes: compller under windows added nearly 50 seconds. Creating class browsing

a) Times shown for Borland C++ are using its Windows-based IDE.The DOS-based
IDE took nearly 1 min. 50 secs. longer to compile.

b) MetaWare's engineers did not suggest a size optimization

¢) Times for Visual C++ are for running MAKE from the DOS prompt. Running the

information added about 5 seconds

d) The NIH results for Symantec C/C++ were derived using MAKE from the DOS
prompt, generating a 32-bit large-model DOS exscutable.

©) N/A=not applicable

Compiler benchmark results. (a) These tests involve the compilation of nearly 98.000 lines of source code based on the National Institutes of Health

class librarv. The intent is 1o measure compilation speed, as well as the size of the generated executable file. Compilation was performed twice, once
optimizing for speed and then for size, All compilers were required to emlt 32-bit code. Headers were not precompiled.

(b) This benchmark uses the CPU and FPU portions of BYTE's portable benchmarks. As above, all compilers were required to generate 32-hit code. All

compilers were set so that they emitted floating-point code that searched the machine for a coprocessor and used that coprocessor for floating-poini-
intensive operations. The results for each test were normalized to the lowest scare of all compilers for that test. These results were then combined using
a nonweighted average 1o generate a CPU index and an FPU index for each compiler.

watch windows; however, Symantec’s de-
bugger also lets you explore those struc-
tures graphically. Suppose your program
builds a binary tree in memory. Syman-
tec’s debugger will show that structure as
a block diagram with boxes and arrows.
As you single-step through your program,
the displayed structure will be automati-
cally updated to reflect the goings-on in
RAM.

All in all, Symantec’s C/C++ compiler
is an enticing entry. A full-blown system
costs $499, but entry-level developers can
get started with the more reasonably priced
$129 version. Although the latter’s com-
piler is not an optimizing compiler and
doesn’t produce 32-bit code. it still pro-
vides a full Windows 3.x development and

debugging environment, as well as the Vi-
sual Programmer.

MetaWare's High C/C++ 3.1
MetaWare’s High C/C++ package is the
most Spartan of all the products reviewed
here. You'll find no heap walkers or mes-
sage spy programs. It’s just a C++ com-
piler that produces 32-bit code compati-
ble with either Phar Lap’s DOS extender or
Windows 3.x, a 32-bit debugger for ex-
tended DOS or Windows applications, and
a handful of Unix-like DOS command-
line tools (e.g., cat, 1s, and fgrep).
Because High C/C++ emits only 32-bit
code that uses the flat addressing model,
creating a Windows application involves
binding resources and protected-mode ex-

ecutable files with a Windows extender
supplied as part of MetaWare’s Windows
ADK (application development kit). This
supervisor acts as an intermediary between
your 32-bit flat-memory-model MetaWare
application and the 16-bit segment/oftset
Windows environment.

Wherever a call to a Windows routine
appears in vour application’s source code,
the High C/C++ compiler aims that call
at a function in the supervisor. The super-
visor function makes any adjustments to
arguments, switches to 16-bit mode, and
calls the corresponding Windows routine.
Because callback functions require that
Windows be able to call functions in your
application, the supervisor must also per-
form translation in the other direction:
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Extending the Language

Al the time of this writing, the
ANSI C++ committee was at
work producing a standard description
of C++ that is often referred to as C++
3.0. C++ 3.0 includes all the features
of Cfront 3.0, a version of C++ from
AT&T implemented as a preprocessor.

Cfront 3.0 includes two new syntac-
tic elements: templates and nested
classes. All the compilers reviewed here
support both. Exception handling, a
third new C++ construct, is part of the

ANSI specification but not part of

Cfront 3.0.

Class templates let you specify a
kind of c¢lass recipe. That is. you spell
out how the class works—its member
variable names, member function
names, and how the member functions
operate —but vou leave out type-spec-
ification details. Those are filled in only
when you instantiate a class built from
the template.

For example. suppose you've built
a class that defines array objects that

sort themselves, Without templates, if

you want to define such a class for ar-
rays of integers, longs, and floats, you'd
have to type in (and maintain) three
class definitions. With templates, you
type in the class definition once, leav-
ing a placeholder wherever a type spec-
ifier would have appeared in the deti-

nition. When you define an object of

such a class, you specify not only the
class name, but also the type specifier to
be filled into the placeholders you

wrote into the template.

Cfront 3.0 also extends the idea of
templates to functions. Continuing with
the example, function templates would
allow you to write a single function
template for sorting an array of any nu-
meric type.

A nested class is a class defined
within another class. The enclosed class
has scope only within the enclosing
class. Nesting can provide relief from
name-space pollution. Since a nested
class is invisible outside its enclosing
class, it won’t clutter your program by
adding another global name you'll have
1o keep track of. Nesting provides yet
another dimension in the factoring of
objects into their component parts.

Finally. the latest addition to the C4+
language syntax is the catch-tl
exception-handling construct. A LI.I\\
that supports exception handling in-
cludes exception class names as public
members. A member function that can
trigger an exception “throws™ the ex-
ception 1o one of the exception classes.
The exception class “catches™ the ex-
ception as part of a try..cateh strue-
ture.

For example, assume you’ve defined
an Array class. Array includes the
exception-handling class Range-
Error. Additionally, you’ve overrid-
den Array’s subscript operator ([]) so
that any out-of-bounds references will
throw an exception to a function that
is designated as the RangeError han-

dler. Examine the following code:

Should an out-of-bounds error oc-
cur anywhere inside read_array, an
exception will be thrown to the
handler (i.e., the code
defined after the catch () statement).

The beauty of exception handling is
that no matter where inside read_ar-
ray () the exception is lrlggcrcd. no
matter how deep the stack nesting, the
stack will be unwound so that the
code executes at the
proper stack level. Most important, un-
like a set jmp..longjmp structure,
C++ unleashes the proper destructors
on any temporary objects that come
from the stack as it is unwound. In
essence, dealing with an exception
won't leave bits and pieces of incom-
pletely initialized objects lying around
taking up memory.

Of the compilers reviewed here, only
Watcom supported C++ exception han-
dling, even though the other vendors
promised such support in upcoming re-
leases. Borland expects exception han-
dling to play a major role in the next
release of Object Windows Library.

angegErron

RangeErro:

from Windows to 32-bit mode.

High C/C++ can also build a 32-bit
DLL. In this case. you must bind into your
code a special DLL supervisor whose job
is similar to the supervisor described
above.

At the time of this review, MetaWare's
High C/C++ was onc of only two C++
compilers that could emit code optimized
for the Pentium. Other compilers should
follow suit shortly.

High C/C++ is definitely a compiler for
the high-octane. 32-bit programming
crowd. It tumed in the best performance re-
sults for CPU-intensive operations. How-
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ever. its $795 price certainly won’t break
any price barriers, and that price doesn’t in-
clude the Phar Lap DOS extender that
you'll need to create extended-DOS ap-
plications.

Watcom C/C++32
Watcom C/C++32 is a compiler that emits
code for more operating systems than most

developers will ever target. At the top of

the list of supported systems are extended
DOS—Watcom C/C++32 can produce
code for Rational Systems, Ergo Comput-
ing. and Phar Lap DOS extenders —and
Windows, where Watcom C/C++32 can

generate Windows 3.x and Win32s code.

You perform all compilation from the
DOS prompt. Also. because the output of
the compiler expects to cxecute in a 32-
bit flat address space (referred to as a lin-
car exccutable file), you must bind your
application and resources to a supplied
Windows extender. The company does
produce a 16-bit version of C/C++ that
can create 16-bit Windows 3.x applica-
tions directly.

You won’t find an IDE in Watcom’s
package, although the software does come
with some useful tools. Watcom’s capa-
ble debugger. Video, is at home in as many
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PERFORMANCE TESTS

| passed all products through two waves of tests. The first wave was de-
signed to measure each product’s compilation time and the resulting
size of the executable files. For these tests, | used a subset of the public
domain National Institutes of Health (NIH) C++ class libraries tacked
onto a couple hundred lines of exercising code. All told, building this
project required the compilers to chew through nearly 98,000 lines of
source code.

The second wave was designed to measure the efficiency of the code
the compilers generated. These tests were strictly C code and consisted
of the CPU and FPU portions of BYTE's portable systems benchmarks.

In both waves, | ran the compilers through the wringer twice: once with
compile and link switches set to generate the fastest code, and once
with those switches set to generate the smallest code. Consequently,
each compiler ran the gauntlet at least four times. (Some took more
trips. For example, | performed an additional set of tests to explore Visual
C/C++'s p-code generation.)

All compilers were required to generate 32-bit code. The performance
tests were run under DOS, so that none of the overhead of Windows
would corrupt the execution times. Three of the packages — MetaWare’s
High C/C++, Watcom C/C++32, and Symantec C/C++— produced code
that ran in conjunction with a DOS extender. In the case of High C/C++,
| used version 5.0 of Phar Lap’s 386ID0S-Extender. For Watcom C/C++32,

| used the bundled run-time version of Rational Systems’ DOS/4GW.
Zortech’s DOS extender (DOSX) was also bundled with the compiler.

The results of the tests are shown in the figure on page 133. In the NIH-
class tests, all compilers generated code in the range of 100 to 150 KB.
Three of the compilers— Visual C/C++, Symantec C/C++, and Watcom
C/C++32—turned in compilation times that were startlingly close to
one another. Borland turned in the best compilation time, and High
C/C++ was significantly slower than the others. Interestingly, Borland's
fastest compilation time was from its Windows-hosted IDE (Integrated De-
velopment Environment); Microsoft’s fastest compilation time was from
the DOS command line. Note that High C/C++ has no compile options for
optimizing for size.

BYTE's portable benchmarks for CPU and FPU formed the basis of
performance tests. It's obvious from the results that those compilers
using a 32-bit DOS extender (High C/C++, Symantec C/C++, and Watcom
C/C++32) had an easier time of things in the CPU tests than did Borland
C++ and Visual C/C++, which had to deal with the segment/offset over-
head of the huge memory model.

in the FPU tests, all compilers generated emulation code that used a
coprocessor if one was present (one was in our test system). MetaWare’s
compiler appeared to have the hardest time with the FPU test, with Wat-
com C/C++32 at the top.

operating-system platforms as is the com-
piler.

Watcom's offering fits in a niche some-
where between MetaWare's High C/C++
and Microsoft’s Visual C/C++, Still, Wat-

com’s compiler has a different kind of

plenitude: the vast number of supported
platforms. This support exacts a

high toll: $995 for t<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>