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is on the inside of the first systems?

MS-DOS 6 Developers Explain DoubleSpace and MemMaker

§212-09911 SdiliIH
19 N0.19NISN3%I1§5
1289 VIM bH64934 819222000 00Té6

A harge Workgroups

07

o
o
0°440235%0

$3.50 U.S.A./$4.50 IN CANADA
A McGraw-Hill Publication/0360-5280




"est!
(o] &

With Nomad, mini desktop and our 4DX2-66 Best Buy systems,
you get Microsoft Works for Windows.™ With desktop and tower

systems that include “choice of application software,” you can select
one of the following software packages. All applications are the latest

versions.

n Microsoft Excel for Windows.™
n Microsoft Word for Windows.™
# Microsoft Word and Bookshelf 92°
CD-ROM Edition.
u Microsoft PowerPoint for Windows.™
u Microsoft Project for Windows.™
u The MS Entrepreneur Pack (Works,™
Publisher,™ Money,™ and games).
u Borland Paradox® and Quattro® Pro for Windows.
u The Windows Programmer Pack (MS Quick C}" Visual Basic™

and more).
Party Reason — You 'll save moneyv on peripherals!
We offer many system options and upgrades, including fax/
modems, network cards, CD-ROM kits, sound accessories, larger
monitors, tape backup units, bigger hard drives, other software and

more! Call today!

Party Reason — You get excellent afier-the-sale
support!

Every Gateway 2000 system comes with a 30-day
money-back guarantee. If you don’t like your system,
send it back within 30 days for a refund. All systems
come with a one-year limited warranty and telephone
technical support for the life of the system from our
award-winning tech department. You also get an
automated fax service to supply you with detailed
documentation on over 150 technical subjects, and a lifetime BBS
membership for additional technical support and online forums.
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The whole herd at Gateway, now over 2,000 people, gathered for this 486 Fest kick-off
photo. We wanted you to see all the friends you have in the business!

We offer on-site service to most locations in the country (factory
service only for notebooks). Replacement parts leave our factory as
quickly as possible; we pay overnight shipping. Plus we now have
interactive documentation on desktop systems with pictures and text
right on your hard drive (in addition to comprehensive hardware and

Party Reason — [t s 50 casy-

We make it easy for you to buy a Gateway PC, with convenient
payment options including major credit cards and C.0.D.
terms. Net 30-day terms and leasing options are also
available to qualified commercial customers.

software manuals).
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For a truly celebrated value, the choice
is black-and-white: Gateway's 4DX-33.



You Party Animal!
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Join The Gateway Herd For 436 F
Need a reason to celebrate? We’re making Party Reason — Gateway's Pentiuin Technology Guarantee!
this the best summer ever to buy a Gateway If you’ve been worried about keeping up with technology now that
PC! During our 486 Fest, you’ll find better- Intel's® Pentium™ processor has been announced, relax! Ask about our
than-ever buys on all the fabulous systems in Pentium Technology Guarantee. it’s a Gateway-exclusive
our product line. You'll think you died and offer that allows you to keep up with technology and save big
went to hog heaven! Buy some fiesta goodies, bucks — guaranteed!

invite a few party animals over and
call us. We'll give you lots of Party Reason — Choosing u 486 shows vou re a smart huver!
reasons to party! A less astute buyer might go for a 386 or Pentium system, but you
know where the real value is. Gateway 2000’s desktop and Nomad
PCs are now all 486 systems for good reason. With our great
prices on 486 technology, 386 systems are no longer a smart buy.
And first-generation Pentium systems are not a good value.
Even if you were willing to pay the steep premium other
manufacturers are charging for Pentium systems, you’d
have trouble getting one because availability is
extremely limited. Our engineers say the
Pentium systems in our lab run so hot, you could
\ ( use one to heat a hog house. Besides, Pentium
O\ systems on the market today will be outperformed
quickly by improvements in Pentium technology.
That’s why we’re not selling Pentium systems yet. At
Gateway, we won’t sell anything unless it’s a good value for you.
In today’s market a 486 machine is the way to go, especially
now that all our desktop ISA systems are guaranteed to be
upgradeable to Pentium technology.

Party Reason — You get more free choices of software with a
svstem from Gateway thun from any other PC maker.

All software is pre-installed and ready to run the moment your
system arrives. Hooray! No installation hassles!
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B 25MHz 486SX Intel® Processor

8 4MB RAM

B 3.5" Diskette Drive

B 170MB 13ms IDE Hard Drive

B Local Bus IDE Interface

B Intel Pentium™ Technology Ready

B Windows Accelerated Video w/IMB DRAM
B 14" Color CrystalScan® 1024NI

B Mini Desktop Case

B 5 16-Bit ISA Slots

B 124-Key AnyKey® Keyboard

B MS-DOS®6, Diags, Windows™ & Mouse
B MS Works for Windows™ 2.0

$1295
____x2sov |

B S0MHz 486DX2 Intel Processor

B 8MB RAM, 64K Cache

B 5.25" & 3.5" Diskette Drives

B 340MB 13ms IDE Hard Drive

B Local Bus IDE Interface

B Intel Pentium Technology Ready

B ATI™ Ultra Pro Video w/IMB VRAM
on VL-Bus™

8 15" Color CrystalScan 1572FS

B Desktop Case (Tower Upgrade)

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

W 124-Key AnyKey Keyboard

B MS-DOS 6, Diags, Windows & Mouse

B Choice of Application Software

$2395
| DX266E |

8 66MHz 486DX2 Intel Processor

W 8MB RAM, 256K Cache

W 5.25" & 3.5" Diskette Drives

B 500MB |1ms SCSI Hard Drive

8 32-Bit EISA SCSI Controller

B Windows Accelerated Video w/ IMB DRAM
& 14" Color CrystalScan 1024NI

B Tower Case

B 8 32-Bit EISA Slots

B 124-Key AnyKey Keyboard

B MS-DOS 6, Diags, Windows & Mouse
B Choice of Application Software

$3495

®

Printed on recycled
paper with soy inks

)

The Intel Inside Logo. Intel, Pentium and OverDrive are 1rademark

610 Gateway Drive * P.O.Box 2000 * North Sioux City, SD 57049-2000 « 605-232-2000 « Fax 605-232-2023
Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CT)
©1993 Gateway 2000, Inc. AnyKey, CrystalScan. black-and-white spot desngn. “G" Iogoznd “You've got a friend in the business™ slogan are registered trademarks, and Gateway 2000 and TelePath are 1rademarks of Gateway 2000, Inc.

Gateway 2000’s Party List

45X-33

B 33MHz 486SX Intel Processor

B 4MB RAM

W 5.25" & 3.5" Diskette Drives
 212MB 13ms IDE Hard Drive

B Local Bus IDE Interface

B Intel Pentium Technology Ready

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

B Mini Desktop Case

B 5 16-Bit ISA Slots

B 124-Key AnyKey Keyboard

B MS-DOS 6, Diags, Windows & Mouse
B MS Works for Windows 2.0

$1495
4DX2-66 BEST BUY

B 66MHz 486DX2 Intel Processor

B 8MB RAM, 64K Cache

B 3.5" Diskette Drive

B CD-ROM Drive

8 340MB 13ms IDE Hard Drive

B Local Bus IDE Interface

B Intel Pentium Technology Ready

B Windows Accelerator w/IMB DRAM
on VL-Bus

B 14" Color CrystalScan 1024NI

B Desktop Case (Tower Upgrade)

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

B 124-Key AnyKey Keyboard

B MS-DOS 6, Diags, Windows & Mouse

B MS Muitimedia Works, CD-ROM Edition

$2495
NOMAD 425SXL

B 25MHz 486SX Intel Processor

# 4MB RAM

B 3.5" Diskette Drive

B 120MB IDE Hard Drive

B Backlit 10" VGA Screen, 64 Gray Scale
B Simultaneous Video with IMB

B Size8.5"x 11" x 1.8," 5.6 Lbs.

B 6-Hr. NiCad Battery & AC Pack
B | Parallel / | Serial Port

B 79-Key Keyboard & FieldMouse™
B MS-DOS and Windows

B MS Works for Windows

$1995

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

846

of [ntel Corp

2058
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4DX-33

8 33MHz 486DX Intel Processor

B 8MB RAM, 64K Cache

B 5.25" & 3.5" Diskette Drives

B 212MB 13ms IDE Hard Drive

B Local Bus IDE Interface

# Intel Pentium Technology Ready

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

B Mini Desktop Case

B 5 16-Bit ISA Slots

B 124-Key AnyKey Keyboard

B MS-DOS 6, Diags, Windows & Mouse
B MS Works for Windows 2.0

$1895
| DX2-66V

B 66MHz 486DX2 Inte! Processor

B 16MB RAM, 256K Cache
B 3.5" Diskette Drive [
B CD-ROM Drive ES N
8 340MB 13ms IDE Hard Drive

8 Local Bus IDE Interface DN

=

B Intel Pentium Technology Ready

B ATI Ultra Pro Video w/IMB VRAM
on VL-Bus

B 15" Color CrystalScan 1572FS

8 Desktop Case (Tower Upgrade)

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

B 124-Key AnyKey Keyboard

B MS-DOS 6, Diags, Windows & Mouse

@ Choice of Application Software

$2995
NOMAD 450DXL

8 50MHz 486DX?2 Intel Processor

B 3.5" Diskette Drive

B Backlit 10" VGA Screen, 64 Gray Scale

B Simultaneous Video with IMB

B Size 85" x 11" x 1.8," 5.6 Lbs.

B 6-Hr. NiCad Battery & AC Pack

B 1 Parallel / 1 Serial Pont

B 79-Key Keyboard & MS Ballpoint

B MS-DOS, Windows & Works for Windows

$2495

(With 4MB RAM and 120MB Hard Drive)

$2795

(With 8MB RAM and 200MB Hard Drive)

o

& *

All hard drive sizes are manufacturer's specified

capacities. Microsoft MS-DOS 6 can increase hard

drive capacity through software compression.

\ 4

All other brands and product names are trademarks or registered trademarks of their respective companies.

Pnte\ and umﬁgnrauom are subject to change without notice, Prices do not include shipping.




YOU DON'T WALK AWAY FROM

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

TIVE UNIX

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

TERA(

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

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

©1993 Sun Microsystems, Inc SunSoft, the SunSoft and Sunbarst Jegos marks or regis f Sun Microsystems, NTERACTIVE 15 o trademark of INTERACTIVE Systems Corporation. UNIX is a regrsterec



A GREAT IDEA. YOU EVOLVE.

deserves a superior upgrade. ﬂence. 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

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

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

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

Circle 165 on Inquiry Card.
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WordPerfect Office 4.0 ............ 2
BY BARRY NANCE The latest version
of WordPerfect’s groupware product
supports multiple operating systems.

QMS Strikes with Color

Laser Printer........................ 2
BY TOM THOMPSON

ColorScript Laser 1000 brings color
laser printing into a more affordable
price range.

RAID Down to the Desktop......... 23
BY DAVE ANDREWS This storage
technology is moving from mainframes
and minicomputers to the desktop.

Ruling Won’t Mean Lower Prices
for 486 Chips....................... B
BY TOM R. HALFHILL Despite AMD’s
winning the latest round in its legal
battle with Intel, don’t expect a big price
drop in 486 systems.

HP’s Superior Subnotebook ....... kvi
BY PATRICK WAURZYNIAK Hewlett-
Packard packs

a lot, including
Windows and
applications in
ROM, into its 3-

< pound OmniBook.

Toshiba Gets Aggressive

with Passive Color.................. 2
BY GENE SMARTE Toshiba’s

T1900C could change the way you look
at passive-matrix color displays.

Encryption Chip Draws Fire........ 36
BY PETER WAYNER A new encryption
chip promises to protect your electronic
messages, but there’s a catch: A trap-
door lets the government eavesdrop.

A Quicker Quicken.................. 40
BY CHRIS KOFER A new Mac
version of Intuit’s personal-finance
software.

Report from Jordan.................
BY KHALDOON TABAZA
Localizing software in Arabia.

What'sNew........................
The latest Tektronix dye-sublimation
printer, Smartcom for Windows from
Hayes, Alps Electric’s wireless LAN
adapter, and more.
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| underwater vessels. BYTE Lab editors study the Woods Hole solution

. Help Is on the Way—110

PAGE 132

NEW SYSTEMS

|

[

| A 80
| Pentium Changes the PC

|  BY ANDY REINHARDT The Intel Pentium CPU demands

’ subsystems and I/O that can keep pace and that cal] for

|
Y " {1
a fundamental rethinking of how to build everything from ‘ Bt e tement tecow Hep
R 3 Y i FAMARKET U VTENTEST
the expansion bus to memory architecture. ‘ \ ITEITX0, FVRPT/S. IRWES, TFEPWAA PO,
\

New Memory Architectures ta Boost Performance —88
Revisiting the Lowly 1/0 Parts—90 ‘

| Brwood
Pentium PCs: Power to Burn 9% e
| BY RAYMOND GA COTE AND BARRY NANCE Fast and ready e
I toroll, the first Pentium systems are now available. [ Tl
' | ddoem
DOS, Unix, and Windows Benchmarks—98 ‘ -
| NetWare Benchmarks—100 | ‘ |
praent ],
| - — | | ‘ .'.'2:.:4
Features | |
NETWORKING ‘ ‘
rn
Cluster PCs for Power 51 PAGE 157

BY MICHAEL J. GUTMANN A iook at network high-end PCs
able to run applications that were once (oo big for your server.

REAL WORLID>

Data from the Depths 69

BY BEN SMITH Engineers at the Woods Hole Oceanographie
Institution deploy inexpensive, autonomous data loggers on small |

and the latest trend in data acquisition.

State of the Art

ENHANCING KNOWLEDGE
OVERVIEW

New Knowledge Tools 106

BY SARA HEDBERG Combining knowledge systems with othes
technologies can improve your cost/performance figures.

Roll Your Own Hybrids 113

BY JAY LIEBOWITZ

Emerging technologies—such as
neural networks and genetic
algorithms—can add

robustness to knowledge-based
systems. Stand-alone expert
systems could go the sarre route
as the dinosaurs.

COVER IMAGE: ROBERT TINNEY © 1993



PEN SOFTWARE
Applying the Power of the Pen

BY HOWARD EGLOWSTEIN The pramise of pen
computers has been dulled by a lack of innovative,
pen-centric, general-purpose applications. Here

are nine software packages for Go's PenPoint and
Microsoft's Windows for Pen Computing that
challenge the notion that pen systems are only good
for vertical markets.

LANS

NetWare Goes Global 141

BY JON UDELL NetWare 4.0 has arrived, claiming
support for serious enterprise networking. NetWare
Directory Service brings NetWare beyond the LAN,
and 4.0 adds other features like file compression,
CD-ROM sharing, and data migration.

ELECTRONIC PUBLISHING

Dynamic Documents

BY ROBERT SCHMIDT Folio Views 3.0 conres to
Windows and brings with it some exciting new
features, including an open client/server architecture,
concurrent multiuser editing, embedded graphics,
and multimedia support.

145

INTEGRATED SOFTWARE
ClarisWorks 2.0 for Macintosh

BY TOM R. HALFHILL ClarisWorks is already
established as the leading integrated package for the
Macintosh, but it's not resting on its existing
modules. Version 2.0 adds new features and
applications 1o this seamlessly integrated software.,

151

See, Hear, Learn

BY SARA HEDBERG

With smart multimedia and virtual
reality, you can create virual
Cheshire cats to answer your
questions. Projects at Northwestern
University and Andersen
Consulting are putting this
technology to use.

DESKTOP PUBLISHING
PageMaker 5.0 vs. Quark 3.1

BY G. ARMOUR VAN HORN Recent releases of
these two popular page-layout packages duke it out
both on the Mac and under Windows. Van Horn
determines which of these aggressive competitors
currently has the upper hand.

GROUPWARE
One Thumb Up, One Thumb Down

BY JON UDELL Release 3 of Lotus Notes delivers
long-awaited features, including Macintosh support
and full-text indexing, but it lacks development tools
needed to build effective groupware. Our reviewer
finds some significant improvements and some
significant disappoiniments.

161

HANDS-ON TESTING

BYTE Lab Report
V.32 or Better: 69 Modems

BY JIM HURD

We run line-impairment and data-throughput \
tests to measure the efficiency of 9600-bps and
faster modems. Results reveal the best for high-
speed communications, portability, data-only |
applications, and all-around communications. ‘
How We Tested—176

Speed Limits—180

10 Tips for Buying Modems—184 ’

112

TECHNOL.OGY

Under the Hood:

BY BENJAMIN W_SLIVKA,
ERIC STRAUB, AND RICHARD
FREEDMAN

MS-DOS 6's designers examine

and DoubleSpace.

OPERATING SYSTEMS

Beyond DOS: Confessions of

BY STEVE MASTRIANNI
IBM’: 0S/2 DDK is a good start.

PROGRAMMINCG

Some Assembly Required:

BY ERIC SHAPIRO AND TOM
THOMPSON Savvy programmers
can wite their own Mac
Extensions.

the inner workings of MemMaker

a DDK Developer ............. 203

Inside MS-DOS 6...... ceenn 197

The Mac Extended ........... 205

Pournelle:

The DOS 6 Question........ .. 209
BY JERRY POURNELLE Our
columnist finds DOS 6 is the least
expensive route to disk
compression and memory
optimization.

Reviews: Books & CD-ROMs
Quest for the Silicon Grail....49
BY HUGH KENNER, STAT:IFQRD
DIEHL, RAYMOND GA COTE,
MICHAEL NADEAU, AND

RICK GREHAN Tales of Al,
hackers, the green PC, art on CD,
and other subjects.

Commentary:
A Conspiracy of Silence...... 8

BY PAUL SAFFO The dangers

of electromagnetic-field

radiation are evident. So why isn’t
the industry doing anything?

Editorial:
The Real Multimedia...... ....10
BY DENNIS ALLEN

Letters..........................19
Fighting fatware, MS-DOS 6, the
Commodore Amiga, and other
topics.

READER SERVICE

Editorial Index by Company 216
Alphabetical Index to Advertisers 272
Index to Advertisers

by Product Category m
Inquiry Reply Cards A
BUYER'S GUIDE 239
Mail Order

Hardware/Software Showcase
Buyer's Mart

PROGRAM LISTINGS

From BIX: Join “listings/fromby1e93"
and select the appropriate subarea (i.e.,
“jul93”).

From the UUNET: fip 1o ftp.uu.net, log
on as “anonymous,” and enter your user
ID as your password. Type
“cd/published/byte™ and type “DIR."
Files appear in subdirectories arranged
by month.

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

BYTE (ISSN 0360-5280) is published monthly with ad-
ditional 1ssues in Apnl and October 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 subscrip-
tions, $60 surface mail or $85 aimnail. Al foreign sub-
scriptions 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. Execulive, Editorial, Circulation, and Ad-
vertising Offices: One Phoenix Mil Lane, Peterborough,
NH 03458. Second-class postage paid at Peterborough,
NH, and additional mailing offices. Postage paid at Win

nipeg, Manitoba. Registration number 9321. Regis-
tered for GST as McGraw-Hlll, Inc., GST #123075673.
Printed in the United States of America. Postmaster

Send address and fulfiti ions to
BYTE Si P.0. Box 552, Hi . NJ
08520.
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(3,3 | & Contents by Platform

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

DOS and Windows

WordPerfect Office 4.0....... 22

With the latest version, this mature
groupware product now works on multi-
ple platforms.

Low-Power RISC from

Mips Technologies is readying a version
of its R4000 RISC chip that could show
up in laptops running Windows NT.

HP's Superior Subnotebook..32

The new OmniBook 300 weighs about 3
pounds; comes with Windows, Word,
and Excel in ROM; and has a keyboard
suitable for typing.

Pentium Changes the PC..... 80

Intel’s new chip will mean machines
that run your applications much, much
faster—but not with this first batch of
Pentium PCs.

Applying the Power of the

This roundup reviews pen software for
Windows and PenPoint.

NetWare Goes Global......... 141
Version 4.0’s file compression consis-
tently outcompresses MS-DOS 6’s Dou-
bleSpace. DOS clients also get NetBIOS
and named-pipe drivers.

Dynamic Documents......... 145

The newest Folio Views brings its elec-
tronic-publishing tools to Windows.

PageMaker 5.0 vs.

Compare the latest Windows editions of
these desktop publishing programs.

Under the Hood: Inside

Members of the Microsoft development
team explain DoubleSpace and Mem-
Maker.

Pournelle: The DOS 6
Question...................... 209

Our columnist tries out the new operat-
ing system and offers some good alter-
natives to its compression and memory
management features,

05/2 Without Microsoft
Windows?............ . ... 44

The agreement that gives IBM access to
Microsoft Windows source code expires

6 BYTE JULY 1993

soon. **Source code is a real nice thing to
have,” an IBM representative says, “but
remaining compatible is not rocket sci-
ence.”

Pentium Changes the PC..... 80

0S5/2 users are among the people who
stand to gain the most benefit from Pen-
tium systems,

NetWare Goes Global........ 141

Version 4.0 brings several bonuses, in-
cluding a new OS/2 requester.

One Thumb Up, One Thumb

The newest version of Lotus Notes is
greatly improved, but the groupware
product still lacks a 32-bit OS/2 server.

Beyond DOS: Confessions
of a DDK Developer.......... 203

The Device Driver Development Kit has
many of the things O3/2 developers
have been yearning for, including more
video drivers.

WordPerfect Office 4.0....... 22

Mac clients can now be part of the Of-
fice.

QMS Strikes with Color Laser

The new ColorScript Laser 1000 brings
the technology into a lower price range.

Apple’s ColorSync: WYSIWYG

The Macintosh now offers a color-
matching solution for users.

A Quicker Quicken ............ 40

A first look at Intuit’s newest version
finds it faster and more convenient,

ClarisWorks 2.0 for
Macintosh .................... 151

Claris improves its integrated software
with three new modules.

PageMaker 5.0 vs.

Here’s a comparative review of the lead-
ers in Macintosh desktop publishing.

The Mac Extended........... 205

Thanks to the Mac OS’s design, sharp
programmers can patch in new features.

WordPerfect Office 4.0....... 22

If you’ve got DOS, Windows, and Mac
clients mixed in with your Unix envi-
ronment, this workgroup program might
be right for you.

Low-Power RISC from

Mips Technologies is readying a 3-V
version of its R4000 RISC processor
aimed at laptops.

Unix Does Windows ........... 1)

Insignia Solutions is working with Mi-
crosoft to develop high-performance
Windows emulation for Unix: mean-
while, SunSelect continues work on its
WABI technology for running Windows
applications on Unix machines.

Pentium PCs: Power to

How fast are the first systems when run-
ning Unix?

WordPerfect Office 4.0....... 22
The program provides E-mail, a group
scheduler, a notepad, and other applica-
tions that work across a LAN.

Cluster PCs for Power ........ 57

If your LAN just isn't up to the task,
consider the relatively inexpensive net-
work design approach known as a PC
cluster.

Pentium Changes the PC..... 80

Pentium systems will find homes as
servers, but in some cases, they could be
overkill.

Pentium PCs: Power to

Most of the first Pentium machines are
being billed as servers. Our initial tests
will give you an idea of what to expect,
but the real performance gains are yet to
come.

NetWare Goes Global......... 141
With version 4.0, Novell adds X.500-
style directory service, providing a cred-
ible framework for serious enterprise.

Pentium Changes the PC..... 80

*The Pentium is going to mean a lot
more to my customers running SQL
Server and Notes and Oracle on 0S/2
than to my customers running Net-
Ware,” says one vice president.

One Thumb Up, One Thumb
Down......ooovvvnvnnnnnnn veen 161

No other product offers Lotus Notes’
blend of E-mail, conferencing, and
client/server database technology. The
newest version shows some nice en-
hancements, but our reviewer finds
some significant things lacking.

Al 49
Books.......................... 49
Buses..................... 80, 90
o 205
Case-based reasoning........ 106,
........................ 113, 119
CD-ROM. .... 49,50, 209, 230
Client/server............. 80, 161
Colordisplays .................. 32
Color printing ............ 24, 25,
........................ 226, 227
Compression. . . .. 50, 141, 197,
............................... 209
Data acquisition. . .... 69, 76, 78
Desktop publishing. ........... 157
DOS .............. 22,197, 209
Electromagnetic fields ........ 278
Electronic publishing.......... 145
EMail ................... 22, 161
Encryption............... 36, 161
Groupware ......... 22,23, 161
Knowledge-based

systems......... 106, 113, 119
Laserprinters .................. 24

Macintosh . ... 22, 24, 25, 40,
................. 151, 157, 205

| Memory architectures .......... 86
Memory management .. 197, 209
Mobile computing .............. 23
Modems ............... 172, 226
Multimedia .............. 10, 119
Multiprocessing ........... 80, 94
Networking.......... 57, 80, 94,
................. 141, 161, 209
Neural networks. .. ... .. 106, 113
Notebooks ........ 32, 228, 230
08/2.............. 44, 80, 141,
........................ 161, 203
PCclusters..................... 57
PCMCIA................. 32, 226
Pen applications . ............. 132
PostScript...................... 24
Printers ............ 24, 25, 226
Programming....... 52,69, 197,
........................ 203, 205
Systems............ 80, 94, 228
Unix ................. 22, 44, 94
Videoconferencing.............. 10
Virtwalreality ................. 119
Windows. ...... 22, 28, 44, 48,

........... 94,132, 141, 145,
.......... 157, 161, 209, 232



PAPERMESS PAPERLESS

Introducing the Paperless 1, a complete imaging system that will change thé way you store and
distribute paper forever. The P1 conneds diredly to any PC or MAC computer and within minutes
your system is ready fo use. It's as easy to use as a copy machine.
It saves paper. it saves documents. It saves time. It even saves frees.,.
You can create @ pupérless copy and distribute it to any Novell® or AppleShare
networked computer. You can file millions of paper documents electronically and
retrieve them with the click of o mouse. The Paperless 1 brings document
|mug|ng to your desktop personul computer. It's Easy-to-Use, Powerful and THE COMPLETE P1 IMAGING SYSTEM
Inexpensive. And with every purchase of a Paperless 1 system you will become a free charter member of the

World Wildlife Fund® To receive a free catalog, on recycled paper, of the Paperless 1 system call:

(800) 553-7070

 Pinnacle Micro is proud to support
conservation efforts of World Wildlife Fund.

With each Paperless 1 purchase a portion-of

the proceeds is received by WWE. ! PAPERLESS 1
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T0 DESIGN OUR
NEW MOUSE, WE
STARTED BY
READING PALMS.

In relentless detail, we studied
hands of all dimensions.

We consulted professors of kine-
siology, engineers, crgonomists
and computer users. We used digi-
tal iber 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 c¢ven 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 mousc, 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 arc on the box, which
you can quickly get your hands on

at a computer store near you.

Making it easier

1993 Mictosoft Corporation. All nights reserved. Printed in the USA. Microsoft is a regastered trademark of Microsoft Corporation



(0T Dennis Allen

10

The Real Multimedia

Videoconferencing
will exploit video,
sound, and network
technologies in a

way that makes

I’m tired of all the multimedia dazzle and hype. Sure,
the graphics can be spectacular, but I don’t want to turn
my desktop computer into a Sega game machine. It’s
neat to be able to play stereo CDs in my CD-ROM drive,
but I have a whole stereo system for that. And while it's
clever to have a TV picture next to my spreadsheet, I'd
rather not be distracted by reruns of The Brady Bunch.

Unfortunately, multimedia has become synonymous
with computer trash. Almost anything with graphics or
sound placed on a CD-ROM qualifies—to some folks, at
least—as multimedia.

Let’s face it: What useful business application have
you seen for multimedia? OK, there is video production
for the Hollywood types, which is an impressive appli-
cation, but it’s also a very narrow and vertical field. Be-
yond that, searching for a useful multimedia application
today leaves you with nothing more than a pile of games,
a little educational software, and a dash of technomarvel
products that don’t really do anything.

What a crying shame that all this video and sound
technology is being largely wasted, because we all know
instinctively that those technologies can be put to real
use. It's just been difficult to figure out what that use
should be.

Maybe that’s all going to change, because the first
real multimedia application is materializing, although it
won't be called multimedia. Instead, this new application
will be called desktop videoconferencing, and it will ex-
ploit video, sound, and even network technologies in a
way that makes sense.

That’s right, desktop videoconferencing makes sense,
and before you say that this all sounds like another
World’s Fair videophone, please hear me out. Think
about this: Would you rather write a memo to explain a
questionable number in your spreadsheet or just attach
voice mail to it? I'd prefer the latter. What’s more, com-
pared to a 30-word written memo, voice mail using the
same word-for-word message conveys more informa-
tion. Vocal emphasis on key words and phrases imparts
more meaning. Or look at it this way: In lieu of a 30-
word voice-mail message, you might have to write a
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150-word memo to get your point across.

Similarly, adding video that captures gestures and fa-
cial expressions conveys even more information. Imag-
ine the great loss if Groucho Marx had been only in radio
and not in film—would his lines have been as good if
you couldn’t see his eyebrows go up and down? I don’t
think so.

Computer E-mail and conferencing have forced us
into becoming extensions of machines instead of the oth-
er way around. It’s time to change that. When I send a
spreadsheet to someone across a network, let me send a
message with it that’s really from me—one that cap-
tures all my intonations and my eyebrows dancing up
and down so that the recipient really gets the message.
The technology is mostly here. Small cameras are not
expensive. Sound boards are downright cheap. And with
the right compression algorithms, existing LANs can
carry all that information.

Some relatively small companies are already ottering
kludged attempts at solving the problem. Unfortunately,
they don’t work well, they cost too much, or both. Video-
conferencing is really waiting for one or several systems
manufacturers to build complete personal computers with
videoconferencing built in, and that, my friends, is going
to happen sooner rather than later.

Frankly, I can hardly wait, because I have a lot more
than explaining spreadsheets in mind for videoconfer-
encing. I'd like to cut down on the time spent drafting
E-mail and conferencing messages. I'd also like to see
communications go back to a more traditional—and suc-
cessful—human standard without losing the high-tech
convenience of delayed conferencing, all of which can be
done right away.

But don’t stop me now, because I want it all, including
practical WAN (wide-area network) support. I want
phone calls with BYTE’s bureau offices to include real-
time desktop videoconferencing, and that just isn’t ready
yet. The problem has more to do with deciding who can
carry that information. Yes, we’re talking information
highway, and for that to become reality, it’s going to
take either an act of Congress to get something done or a
decision by Congress to get out of the way.

Ah, but that’s a story for another issue.

R

DENNIS ALLEN, EDITOR IN CHIEF
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Buy THE WRONG

RISK LOSING MORE

Using the latest processors, COMPAQ
ProSignia and SYSTEMPRO/X] deliver
industry-leading performance based
on industry-standard benchmarks.

hen it comes to finding the best A ; 5
server, you not only need great ] ‘ ﬁ Y.
performance at a great price, you > -
need the most reliable, casy-to-manage
system you can find.

After all, a single server nightmare
can turn what looked like a good
investment into a costly mistake.

All of which explains why
LAN Times readers chose our
servers over all others for
the third year in a row.

Because not merely are
our servers leading the
industry in price and
performance, they're
also the only servers
with complete manage-
ment capabilities built in.

Integrated fault prevention tools con-

tinua]ly monitor server subsystems.

© 1993 Compaq Computer Corporation. All rights reserved. COMPAQ, SYSTEMPRQ Registered U.S. Patent and Trademark Office
ProSignia and Insight Manager are trad ks of Compaq Comp Corporation. Product names mentioned herein may be trademarks and/
or regi d trademarks of their i pani
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The COMPAQ INSIGHT Manager takes
that information and alerts you to fluctua-
tions, so you can avoid downtime. You can
even program COMPAQ Servers to reboot
automatically, or to contact you off-
site so you can diagnose and reboot
from your location.
So while others may suggest
they offer close to COMPAQ
performance based on their
own fabricated benchmarks,
you'll never hear them claim
to have a more reliable, eas-
ier to manage system.
Because they don’t. Not
IBM. Not Dell. Not anybody.
And that’s going to save you a
lot more than an occasional head-
ache. Call 1-800-638-8258 ext. 45

for details, and your free Novell Guide

to NetWare 4.0. mmma

*This service provided by Contracted Service Providers and may not be available in certain geographic locations. Certain restrictions and exclu-
sions apply. Monitors, battery packs and certain options are covered by a one-year warranty. For further details on our limited warranty, contact
the Compaq Customer Support Center. The Intel Inside logo is a reg d trad k of the Intel Corporation. LAN Times Readers Choice
Award 1991,1992 and 1993,
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Alert Log

COMPAQ_Servers—and only COMPAQ_
Servers — alert you to hardware prob-
lems before they become problems,
allowing you to troubleshoot and
avoid network downtime.
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When you build more reliable products,

you can offer a more extensive guaran-
tee. Every COMPAQ_Server includes
our free 3-year, on-site* warranty.
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Assistance Program

It’s fast relief from those annoy-
ing technical nits that can drive
you buggy. It’s answers to ques-
tions. Solutions to problems.

I¢’s help when you need it.

From development
through generating market demand
for your 0S/2° software products,

the Worldwide Developer Assistance
Program (DAP} is there for you.

It’s technical support and a data-
base of common OS/2 questions and answers
available through
CompuServe® and
other worldwide online
systems. Its IBM OS/2
Developer, a magazine
featuring technical and
“how-to” articles on
exploiting the rich fea-
tures of 0S/2. It’s dis-
counts on IBM PS5/2°
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Our CD-ROM Professional Developers’ Kit provides beta-level
code for operating system and tools and includes online tech-
nical reference libraries.

IBM, OS/2 and PS/2 are registered trademarks of International Business Machines Corporation. CompuServe is a regis
tered trademark of CompuServe, Inc. All other products are trademarks or registered trademarks of their respective

companies, © 1993 IBM Corp.

Worldwide Developer

hardware, software and publications. It’s an electronic
repository of 0S/2 software development tools and
demos available at no cost. And its more.

Early Code Programs let you test new 0S/2
versions with your product. Migration Workshops
provide software and technical assistance to port

applications to OS/2. But the Developer Assis-

. tance Program doesn’t end with the completion
of your software program.
Membership entitles you to

free listings on our 0S/2 CD-ROM
Application Demonstration System
and application directory. Take
advantage of direct marketing offer-
ings at reduced prices through the

0S/2 Direct Marketing Center. And
there are many more offerings, including business
shows, targeted mailings, in-package promotions and
instructional videos.

To find out more about the DAP and how to
qualify for specific programs, enter “GO OS2DAP” on
CompuServe, or call 1 407 982-6408. You'll see we've
developed a powerful program to help develop yours.
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Introducing WordPerfect® Office 4.0.

Large or small, local or global, companies operate on
meetings. Memos. Deadlines. And paperwork, paper-
work, paperwork.

If you’ve ever had to make ten calis to get

four people in the same room, or wait three

days for a purchase order from the eighth floor,

you know how well the system usually works.

NORDPERFELT
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a best-of-breed e-mail engine. There’s nothing else
like it available today, and perhaps surprisingly, it’s

available for the cost of e-mail alone.

You make the rules.
WordPerfect Office lets you controi how information

reaches you, where it’s filed, where it’s routed

after it leaves your desk. You can accept,

reject, or even delegate meeting requests. You

CORPORATE

But now there’s a new system — a

SYsrTeam

single, cross-platform workgroup application
that can handie all your internal business operations
and communications electronically. It’s WordPerfect

Office™ 4.0, the first “operating system” for companies.

%

E-mail isn’t enough anymore.
Organizations still driven by the telephone and the
mail cart may see e-mail as the next step.

But WordPerfect Office advances the tech-
nology of e-mail by “mail enabling” not just mes-
sages, but ail the basic, relentless stuff of business
like meetings, appointments, tasks and paperwork. In
effect, it automates the flow of work and information
through (and throughout) your company.

WordPerfect Office is the first com-
prehensive calendaring, scheduling and task

management program to be integrated with
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or your proxy can check for conflicts on any
number of personal calendars across any num-
ber of networks — even across dissimiliar computer
operating systems — with a single keystroke.
Incoming mail can be automatically sorted
and forwarded to others when you’re out of town, or
you can handle it yourself from your laptop. And
with the industry’s only electronic Out Box, you can
check the status of any message or project at
a glance (as well as retract and rethink

any unopened

messages).




Even forms can be routed electronically.
WordPerfect InForms," an electronic forms package
included with WordPerfect Office; can take most of

the work — and all of the paper — out of routine

make configuring, monitoring and maintaining your
system easier. And perhaps most importantly, support
for full directory services to greatly simplify the

sharing of names between systems.

office paperwork. Now, you can sign off on

timesheets, invoices and other forms elec-

tronically and instantly distribute them any- e d

where in your organization (including virtually any

desktop or SQL database).

WINDOWS 082 MAC UNIX
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A new standard in electronic messaging.

By integrating e-mail, calendaring, scheduling, task

The first new idea in business communications since e-mal.

Simplified administration across platiorms.
WordPerfect Office was developed for LANs of as
few as five users and WANs of as many as 100,000.
And as you'd expect from WordPerfect, it’s a highly-
capable cross-platform package, supporting commu-
nications on Windows, DOS, Macintosh, UNIX,
0S/2 and VAX/VMS.

WordPerfect Office offers a long list of gateways.

Diagnostic and management services to

THE FIRST GORPORATE
OPERATING SYSTEM.

management and workflow management into a sin-
gle, powerful workgroup application, WordPerfect
Office can greatly increase productivity with little
additional training.

See what the first corporate operating
system can do. To arrange for a demonstration or
free evaluation of WordPerfect Office 4.0, call us at

(800) 526-2615.

WordPerfect
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desktop manager (GUI), Information
Windowing Korn Shell™, TCP/IP, Foundation

Information Foundation, full UNIX utilities, on-line also sells
The Open Systems g — T1anual pages, Univel’s UnixWare
Migration ;;-]_J T ._'A = product support product family.
Experts™, ‘,- —— and one day
delivers UNIX : "~ 5 = ol of free “Click-

m’;‘:"ﬂ - e
SVRA4.2 for your .-ﬁ-—i-— R 2= Start” training

- —

PC. The most 5 e ?7 ) f:':- %:-'.';".'E ] are available
complete PC- i L from only $249, .

d UNI = B === C hensi Information
based UNIX omprehensive Foundation
system direct from UNIX documentation, premium

. hotli d THE OPEN SYSTEMS MIGRATION EXPERTS
System Laboratories has otline support and a full 1200 17th Sltreedt, Ssuite 1900
H ini Denver, Colorado 80202
finally arrived. Full Power range of training classes are Phone: 303/572-6486
UNIX with a graphical also available. Facsimile: 303/572-6484

E-mail: sales@if.com

IF is a registered trademark of Information Foundation. UNIX is a registered trademark of UNIX System Laboratores. All registered trademarks and tvademarks are the property of their respective owners.

CALL: 1-800-GET-UNIX
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Letters

Fighting Fatware

Your attack on fatware (“Fighting Fat-
ware,” April) should have been more
scathing. Some of today’s applications are
100 times bigger than their 1985 counter-
parts. Are they 100 times better? Not on
your life!

They are not just bigger,
they are badly engineered.
Bloated applications resemble
the gas-guzzling cars of the
1960s—they’re wasteful and .
unreliable. We trade them in
every few years in the hope
that the next version will fi-
nally run right. Major bugs in
commercial word processors,
for example, are now a way of
life.

Amid all these Edsels, we need a Volks-
wagen. Developers should throw away
past years’ accumulation of unreliable
code, write programs small enough that
the authors can understand them, and dis-
cover the power that comes from combin-
ing just a few features in the right ways. If
they really want to take the market by
storm, they should offer a warranty rather
than an “as-is" disclaimer.

Michacl A. Covington
Athens, GA

“Work expands so as to fill the time avail-
able for its completion.”
—Parkinson's Law, 1957

SET WORK = PROGRAM
SET TIME = MEMORY
SET 1957 = 1993
David G. Williams
Chevy Chase, MD

It was appropriate that you put “Fighting
Fatware” just before “Putting Fuzzy Log-
ic into Focus.” The first article was an ex-
ample of the second, I think.

The two figures found on page 100 tell
the story. The size of Lotus 1-2-3 has mul-
tiplied by a factor of about seven; the typ-
ical PC has expanded by a factor of al-
most 300, both in disk space and RAM.
This much bigger machine is also much
faster and cheaper, and the bigger Lotus
1-2-3 does much more than release 1.0
ever did.

The typical system can handle many ap-
plications that are the size of Lotus 1-2-3,
whereas in 1983 we could run only from
floppy disks—one slow and limited ap-
plication at a time. So just where is the

|

fatware problem? I see no sign of it what-
soever.
Bobby R. Trcat
Alexandria, VA

I recently read “Fighting Fatware” and was
very disappointed. Figure 3 sug-
gests that [operating-system-spe-
cific versions of [ WordPerfect
are being run on each operating
system. But the article’s text
suggests that you ran either a
DOS or Windows version on
0OS/2. If this is true, the percent-
age of usage for OS/2 also in-
cludes DOS and Windows over-
head that is not required if you
run a pure OS/2 application.
The authors incorrectly referred to the
Windows shell as an operating
system and suggested that the
shell helped reduce the size of
PowerPoint by including True-
Type fonts. They neglected to
mention that OS/2 2.x provides
the same savings in code using
Adobe Type Manager. The au- .
thors went on to rave about “-:7i%5
OLE, but not once did they men- =
tion the major innovation that =

| 0S/2°s SOM (System Object

Model) represents in the eventual reduction

of code.

The new Lotus 1-2-3 and Freelance |
packages for OS/2 2.0 use disk space effi-
ciently by sharing common resources (e.g.,
graphing and checking the spelling). They

| make effective use of OS/2’s SOM and
| actually share system resources, further

decreasing the amount of redundant code.
Your First Impression of these products |
(March, page 46) even states “...you save
more than 4 MB on your hard disk thanks
to code shared between the two applica-
tions; you also save RAM....”
A. P. Kennedy Sr.
Greensboro, NC

If you look closely at figure 3, you'll find |
that WordPerfect was not part of the

0S72 configuration. The reason? An

0S/2 version of WordPerfect was not
shipping when this story was written.
Thanks for your comments.—Eds.

MS-DOS 6 Beyond Compare

I was disappointed with the article “Easy |
Does It with MS-DOS 6.0 (April). The

WHAT'S HOT, WHAT'S NoT

question on the cover (Do you need MS-
DOS 6.0?7) was not addressed, nor did the
author provide the information that would
enable me to answer it on my own.

I also missed how MS-DOS 6 compares
with products already available. It appears
to me that Microsoft is only catching up.

Martin Rommel
Cambridge, MA

An Amiga First

In the April User’s Column, Jerry Pour-
nelle says that the Amiga is becoming
competitive with the Mac and PC and is
nearly ideal as a second computer. | be-
lieve the Amiga makes a good first com-
puter for professional video, audio, mu-
sic, graphics, 3-D modeling, animation,
interactive presentations, view
mw‘. graphs, or writing of any kind.
As a home computer, the
Amiga can perform almost any
task one would desire with an
easy-to-use, intuitive graphical
o | interface. In terms of worksta-
tion capabilities, the Amiga is
68060-compatible. It has high-
speed 2000- by 2000-pixel
graphics boards running at up
to 160 MFLOPS, runs Unix,
and has a RISC processor in its future. In
a world of pickup trucks (clones) and
Cadillacs (Macs), maybe there’s room for
an elegant Mustang as a first computer.
Charles Kirchner
Huntsville, AL

BBC Correction

Some information in “Correspondence
That Looks Good Globally™ (February) is
incorrect. The BBC World Service is not
using the Multi-Lingual Scholar word pro-
cessing package. Together with a number
of other alternatives that can run under the
Windows and Macintosh GUIs, it is be-
ing considered as a word processor for
some foreign-language work. B
Gordon Harold
Chief Engineer, World Service
London, U.K.

We want to hear from you. Address corre-
spandence to Letters Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH 03458;
send BIX mail ¢/o “editors”; or send Internet
Mail to letters@byteph.byte.com. Letters may
be edited.
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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 Desk.Jet 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. HP%
next generation of inkjet technology,
for sharp 600 x 300-dpt 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 office printing is here.
To see for yourself, call 1-800-552-8500),
Ext. 7:398 for the name of the HP dealer
nearest you.t

DeskJet Printers

Make it happen.

(ﬁﬁ HEWLETT

PACKARD



WORKGROUP COMPUTING

ews &\iew

WordPerfect Office

File Edit Search View Into

File Manager

Applications  Window Help

The group-scheduling soft-
ware, for example, works
across a LAN to help make
light work of setting up meet-
ings and allocating resources,
such as audiovisual equipment.
WP Office 4.0 scans each per-
son’s appointment book to find
acceptable meeting times.
Members of the group receive
automatically generated E-mail
requests to attend; each person
can accept or decline with the
click of a mouse.

If you're familiar with the
usual WordPerfect function-
key layout (e.g., F3 for help,

4.0)

|__wpdomain__| ‘
WordPerfect | Depending on
[iba] - Dep:
Office 4.0's File Ffwpas) | how you like to
WordPerfect Office 4.0 lets users Malugeroffe{s\F poeasl fnag.d organize your
a hierarchical B ool work,
work together regardless of view of the é?’ " empllcy:::un
. (ﬁl‘m & c'r.l::rd.lr. mmn lenda 0
location, LAN, or type of system Smetss VRt e i g

— ,'F’

BARRY NANCE :zl..’.a;.v.. “’ég e 13, o
LI m G R—
ingtial.vev 252 3/26/93 13, Lle_Options Window Help !
mail.vew 235 3726793 12; |

I . peraonal .vew 292 3/26/93 12:

n a market beset with new- R D 4AA S = OFFICE 4.0
comers, WordPerfect Office rep- - - ) % @
5 WP Office 40 WP View Editor WP Noufy
resents a maturing workgroup
roduct. WP Office’s all-in-one Tho E-mall compenent of

p - WordPerfect Office 4.0 file Qptions Help

approach to E-mail and group (Windows version shown here) T e

. H ac P lets you send messages to From ‘Subjec

scheduling has been popular for Individanls or grovps. .

several years. In fact, version J

3.01 won a BYTE Readers’

Choice Award in 1991. Version 4.0 adds support for mul-
tiple platforms, mouse support in DOS text mode, and a
variety of improvements that make it easier to use.

If you have only a few Intel-based computers on your
network, you probably don’t need the power and fea-
tures of WP Office 4.0. However, if your network in-
cludes a mixture of DOS, Windows, and Mac clients
(WordPerfect plans to release a Unix client running Mo-
tif this fall)—and perhaps a Data General, Unix, or
VAX/VMS host system—your company is a prime can-
didate for WP Office 4.0. If you have more than 25
workstations, even if they all run the same operating
system, you should at least look at the product for its
efficient scheduling and E-mail services. If you have
more than 100 workstations, WP Office 4.0 deserves
serious consideration.

WP Office 4.0 works on a variety of networks, in-
22
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cluding Novell NetWare,
Banyan Vines, and IBM LAN
Server. | used LAN Server and
NetWare to put a prerelease ver-
sion of WP Office 4.0 through its
paces.

Connecting Your Operation

WP Office 4.0 provides E-mail,
a calendar, a calculator, an ap-
pointment book, a task list, a
shared notepad, a shell menu, a
notebook with an auto-dial fea-
ture, a file manager, a macro
editor, and a text editor. WP
Office 4.0 integrates these
functions across a LAN in a
way that lets coworkers coor-
dinate work and activities
smoothly even if they're using
different kinds of computers.

F5 1o list, and F7 to exit), you'll
feel at home in WP Office 4.0.
If you don’t use WordPerfect’s
word processor, you’ll find the
menus easy to use. The Win-
dows and Mac modules, of
course, let you point and click
when you want to send notes
or update your task list. Now
you can use a mouse the same
way under DOS.

For the most part, entering
personal appointments and ar-
ranging group meetings is a
simple fill-in-the-form process.
WP Oftice 4.0 automates the
job of scarching for common
free times when you want (o
hold a meeting. Personal ap-
pointments can be mectings,
task-list items you want to set




aside time for. or other allocat-
ed blocks of time.

Installation: An

Investment in Time

While using WP Oftice 4.0 is a
breeze, installing and config-
uring the software is not. Net-
work administrators will spend
a significant amount of time
getting it ready for users. |
spent 8 hours installing the
software for a workgroup of
about 50 people. Much of that
time was spent reading the
manual and analyzing the way
WP Oftice 4.0 tailors a LAN
1o accommodate how the users
get their work done. It’s time
well spent. however. The ca-
pability of sharing E-mail and
appointment books among dit-
ferent types of computers cre-
ates a level playing tield out of
what is usually a mess.

The WP Office 4.0 shell is
a DOS menuing system that
you can configure to manage
all your applications. not just
the suite of WP Oftfice 4.0
modules. It you find you spend
more time in one part of WP
Office than in others, you can
select a different view to give
on-screen emphasis to that
part—E-mail, the calendar, or
perhaps the task list.

The E-mail gateway soft-
ware that comes with WP Of-
fice 4.0 supports wide-areca
connections between WP Oft-
fice LANs, MHS (Message
Handling Service). SMTP
(Simple Mail Transfer Proto-
col), and X.400: you also get
remote modem-based access 1o
WP Oftice 4.0 when you're
awiy from the office. If you
write E-mail notes on a plane
or in a hotel room. WP Office
4.0 will send the notes for you
automatically when you return
to the oftice and connect to the
LAN.

In a bid to strengthen WP
Oftice 4.0°s ties to other mail
packages, WordPerfect will
provide a gateway between
WordPerfect Office 4.0 and
Lotus Notes™ groupware data-
base. In addition, WordPerfect
InForms software, which al-
lows the electronic design and
distribution of forms, will also
have direct database format
support for Notes.

Both Office and InForms
support the VIM (Vendor In-
dependent Messaging) stan-
dard, which allows users to ex-
change mail across multiple
applications. Although Word-
Perfect has not finalized pricing
of the gateway to Notes, David
Clare. WP’s senior director,
workgroup applications, noted
that the company is essentially
“giving the technology away™
to E-mail customers with the
pricing of $30 to $40 per scat
in large quantities.

A Mixed-Systems Blessing

WP Office 4.0 adds useful fea-
tures—and support for more
plattorms—to an already-
proven product. It groupware
is in your plans but you have
to contend with DOS, Win-
dows. Mac. and Unix systems,
put WP Office 4.0 near the top

GROUPWARE'S BIG THREE

Over the last five years, groupware has grown up. The early
DOS-only pioneers didn’t always have intuitive interfaces and
typically worked with only a limited number of network operat-
ing systems. While the situation has improved drastically, no
clear overall best choice has emerged. However, three prod-
ucts —each of which excels in different areas— are leading the
groupware charge.

THE BEST INTERFACE
If you've seen Windows for Workgroups in action, you know that
Microsoft's Mail and Schedule+ modules are easy to use and
highly visual. The Workgroup Connection companion product to
Windows for Workgroups (for DOS users) includes E-mail but no
scheduling module. If you want to use Schedule+, you need
Windows. Mail and Schedule+ are also LAN-traffic-intensive; if
you have more than 20 workstations running the E-mail soft-
ware at the same time, the network can bog down.

THE MOST NETWORKS AND COMPUTERS
With its comprehensive coverage of popular networks and di-
verse computers, WordPerfect Office 4.0 is a universal transla-
tor for large, mixed-environment LANs. The programs may load
slowly, and you’ll need to adjust to the function-key layout, but

of your list of possibilities.

WordPerfect Corp.

1555 North Technology Way
Orem, UT 84057

(800) 321-4566. (801) 225-
5000, fax: (801) 222-4477

Server Pack: $295; Client
Pack: $495 for five users

COMMUNICATIONS

WP Office 4.0 is a groupware workhorse.

THE BIGGEST

Lotus Notes, literally speaking, covers more ground than other
groupware products. Notes is particularly effective for geograph-
ically dispersed users. Also, it lets a group share more than E-
mail and scheduling information. If you have a database of sales
information and prices, for instance, Notes will automatically
make sure that everyone has the latest version of the data.

Beep Beep: Your E-Mail Is In

W)rdPerfccl Office. Lotus Notes, and oth-
cr programs that offer remote-access capabilities
solve many problems for mobile workers who
need to stay in touch with the home office. How-
ever, what if you're usually in the building but
often away from your desk and can’t afford to
miss an urgent E-mail message or fax?

To help mobile. on-site workers. Motorola's
Customer Owned Paging Group (Boynton
Beach. FL) has introduced a family of products
that can notify you within seconds via alphanu-
meric pagers of an important phone call. E-mail
message, or critical situation in 4 manutacturing
environment. One of the initial modules of the
family. called Site Message. will transmit ur-
gent information that arrives in your computer as
an E-mail message. a LAN management mes-
sage, or a groupware calendar update.

Site Message. expected to ship in 1993, will
use paging engine software created for Motorola
by several independent developers. including
New York City—based Ex Machina. Site Mes-

sage—enabled programs will automatically for-
ward time-critical messages 1o a Motorola al-
phanumeric Site Pager without the sender know-
ing the receiver’s pager phone number. To filter
out unimportant messages from critical ones,
end users will be able to use their program’s
rules engines to forward only those messages
with key words like Urgenr. Motorola expects
hundreds of programs to become Site Mes-
sage—cnabled in the next 12 months.

Site Message is just one example of new tech-
nologies that aspire to overcome the obstacles of
reaching mobile workers. Motorola’s Paging
and Wireless Data Group plans to start beta test-
ing later this year of its MONET (for Mobile
Networks Integration) software that will link
wircless networks from RAM Mobile Data.
MTel. General Magic. and Ardis. Novell and
Microsoft have announced plans with AT&T
and Intel, respectively. to strengthen their op-
crating systems’ links to the telephone.

—Dave Andrews
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PRINTER TECHNOLOGY

HP SAYS NO (FOR NOW)

(OMS Strikes with Color Laser Printer

COlor laser printers aren’t

new, but until now you could
expect to pay up to $50,000 for
a splash of laser color. QMS’s
ColorScript Laser 1000 brings
the technology into a much
lower price range. Pricing was
not firm at press time, but the
company says it will fall be-
tween $10,000 and $15,000.
The ColorScript Laser 1000
uses electrophotographic re-
cording to produce 300-dot-
per-inch color output. What
makes this printer even more
attractive is a unique print-en-
gine design that lets it serve as

color printer. The print engine
accomplishes this feat using
dry toner and a special OPC
(organic photoconductor) belt.

The belt revolves at a con-
tinuous rate of eight times per
minute. When you print a col-
or image, four belt rotations—
one for each toner color—and
numerous swipes of the laser
beam assemble a complete col-
or image on the belt. A charged
transfer drum and transfer
roller extract this image off the
belt and onto the medium,
which can be plain paper, la-
bels, or transparencies. Because

both a black-and-white and a  the belt travels at a fixed speed,

INSIDE THE QMS COLORSCRIPT LASER 1000

Toner/developers

Transfer

Organic photo-
conductor belt

o

NLaser

© A precharger unit inside the OPC belt lays a charge evenly across the belt.

© The printer controller steps through one color plane of image data. This
data controls the intensity of a laser beam as it sweeps a line across the
OPC beit. When the beam is on, a corresponding spot on the belt is dis-
charged. As the belt moves, a latent image composed of discharged areas
is built line by line,

© The portion of the belt storing the latent image passes under four toner/de-
veloper units. The toner unit that corresponds to the color plane just ap-
plied to the belt opens. Toner sticks to the discharged areas and is re-
pelled from the charged areas. In the figure, magenta toner is being added
to the image on the belt. For color images, this operation occurs several
times as the belt rotates and all four process colors are applied. A com-
plete color image exists on the belt after four belt rotations.

© The transfer drum is charged and peels the image off the belt.

©® A bias voltage between the transfer drum and transfer roller pulls the color
image off the transfer drum and onto the medium.

® The fuser unit uses heat and pressure to adhere the image to the medium.
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the ColorScript Laser 1000 is
capable of printing 2 color
pages per minute. If you print a
black-and-white document.
only one belt rotation and the
black toner are required to pro-
duce a page, and the printer
output approaches 8 ppm.

On the inside, the printer
uses a 25-MHz 80960CF RISC
controller. Standard memory is
12 MB of RAM, expandable
to 32 MB using 4- and 8-MB
SIMMs. The ColorScript Laser
1000 provides emulation of
PostScript Level 2, Hewlett-
Packard PCL (Printer Control
Language) 5, and HPGL
(Hewlett-Packard Graphics
Language) PDLs (page-de-
scription languages). A 40-MB
internal hard drive stores vari-
ous programs, PDL emulations,
and fonts. Upgrading the print-
er software or adding another
PDL emulation becomes a mat-
ter of copying new files to the
hard drive. The hard drive also
functions as virtual memory for
large print jobs.

A SCSI connection lets you
add external hard drives to ex-
pand the printer’s capacity for
fonts or virtual memory. Stan-
dard interfaces include Lo-
calTalk, serial, and parallel
printer ports. An optional Eth-
ernet interface supports Apple
EtherTalk, TCP/IP, DECnet,
and NetWare protocols. Spe-
cial ESP (Emulation Sensing
Processor) logic scans all the
interfaces and detects incom-
ing data. This ESP logic then
analyzes the data stream and
selects the PDL that will pro-
cess the job. QMS’s Crown
multitasking operating system
manages the printer’s func-
tions, and it can handle two dif-
ferent print jobs—each com-
ing in on a different port and
using a different PDL-—simul-
taneously.

Unlike a thermal-wax print-

While Hewlett-Packard holds a command-
ing lead in the laser-printer market, the
company has not yet announced plans to
follow QMS into the color laser-printer

‘ market. Regarding speculation about its
plans, HP spokesman Bill Hornung would
say only that the company is studying col-
or laser printers and would enter the seg-
ment only when it is feasible from a cost
and quality standpoint.

HP’s cautious approach stems from
concern over the reliability of color laser
printing and cost factors. “There are two
issues: One is the reliability, and another,
the pricing. And in our mind, we have to
have both," said Hornung. “Over history,
we're pretty methodical about it. We've
had to make sure that we could sell a lot
of [printers] but also that they were of
high quality and reliable. Without that, we
would shoot ourselves in the fooL.”

Since HP's color ink-jet printers have
done well, Hornung noted, there is not a
great demand for color laser printers.
“Customers are really satisfied with color
ink-jets, and many don't see the need at
this time for color laser.”

—Patrick Waurzyniak

er that consumes a fixed
amount of all four dyc materi-
als whether you use one color
or black and white, the Col-
orScript Laser 1000’s engine
consumes only those toners re-
quired to make the page. This
smart use of consumables low-
ers the cost per color page from
about 50 to about 45 cents, so
the printer can inexpensively
mass-produce documents that,
for example, use a company
logo or highlight important in-

formation with spot colors.
Using the black toner alone,
the cost is 3 to 3.5 cents per
page. That’s low enough that
the ColorScript Laser 1000 can
serve as both a black-and-white
and a color printer. This makes
it ideal for businesses that oc-
casionally need to produce
large volumes of color output.
—Tom Thompson

OMS. Inc.. P.O. Box 81250,
Mobile. AL 36689. (205) 63.3-
4300; fax (205) 633-0013



INK-JET PRINTERS

Testing the Colorful
DeskJet 1200C

Hewlett-Packard‘s Desk-
Jet 1200C (see “HP Takes Col-
or Mainstream,” June News &
Views) takes a different ap-
proach to color printing than
does QMS’s ColorScript Laser
1000. The 1200C is also aimed
at businesses looking for col-
or output, but its speed and cost
per page make it more suited
for generating presentations
and small quantities of high-

quality color documents.

While the DeskJet 1200C
isn’t designed for high-volume
jobs, italso doesn’t cost much:
$1699. It uses the PCL (Printer
Control Language) 5 PDL
(page-description language) and
a Centronics parallel port. The
DeskJet 1200C/PS costs $2399;
itadds Adobe PostScript Levet
2 support and a LocalTalk in-
terface.

These 300-dpi col-
or ink-jet printers
are equipped with
HP’s Resolution Enhancement
Technology. The controller can
switch between interfaces and
PDLs automatically. An MIO
(modular 1/O) slot lets you add
an Ethernet or Token Ring in-
terface to either printer. The
printers can turn out 6 pages
per minute for text; it takes 2

COLOR MATCHING

Apple’s ColorSyne: WYSIWYG Color

COIOI‘ desktop publishing has a problem—
color fidelity, or color matching. Simply put,
color WYSIWYG is difficult at best. Printing
costs can skyrocket because of the numerous
attempts to obtain a reasonable color match be-
tween the scanned images or artwork that went
into the document and the printed pages.
Some calibrators and color-matching soft-
ware address this problem, but they usually tie
you to a specific printer or set of applications.
Apple’s ColorSync is a color-matching solution
implemented in the Mac OS. As part of the Mac
OS, color-matching algorithms can be applied
automatically to all color devices (i.e., the scan-
ner, printer, and monitor) connected to the Mac.
ColorSync consists of a Control Panel and
device profile files. Each profile contains a de-
scription of the device’s color characteristics,
and ColorSync uses this information to apply
the color corrections. ColorSync features an
open architecture, so vendors such as Kodak
and EFI can supply their own color-matching
software modules, which transparently replace
ColorSync’s default color-matching algorithms.
I used a Mac Centris 650, an Apple Color
OneScanner, and two color printers to explore
ColorSync’s capabilities. The first printer was
Apple’s Color Printer, an ink-jet printer, and
the second was the Tektronix Phaser 11 SD, a

dye-sublimation printer. The Color Printer came
with a profile, while none was available for the
Phaser 11 SD.

I used Light Source’s Ofoto 2.0 software to
scan in a variety of color images. Qutput on the
Apple printer was good, although I've seen bet-
ter color dithering patterns from a Canon print-
er. However, the color fidelity between input
and output was excellent, and I had just picked
the printer name from a pop-up menu in Ofoto.

For the Phaser 11 SD, Ofoto has a clever
mechanism for producing calibrated output: You
print a color test pattern on the target printer,
place this output on the scanner, and scan in the
image. Ofoto generates color-correction data
that is available from the pop-up menu the next
time you print. The colors on Phaser 11 SD out-
put, while not perfect, were close to the original.

Inits current form, ColorSync is not a panacea.
It will take time for vendors to create profiles.
Applications that make heavy use of color will
have to be modified to use some of ColorSync’s
services. Finally, how does ColorSync deal with
color matching for an image that was made with
one color-matching method, while the host com-
puter uses a different one? Still, based on the Ap-
ple Color Printer output, ColorSync is a big step
toward making color WYSIWYG areality.

—Tom Thompson

The Desklet 1200C produces impressive
color, especially when you use HP's
glossy paper.

minutes per page for color.

The DeskJet 1200C comes
with drivers for Windows 3.1,
Mac System 6.0.x. and System
7. 1 used Adobe’s PSPrint, a
PostScript Level 2 print driver,
and a Mac Centris 650 to con-
duct my tests in the BYTE Lab.
I printed a small scanned im-
age out of Adobe Photoshop
2.5 successfully, but images
larger than 2 MB generated a
PostScript error. 1 added 8 MB
of RAM, which brought the to-
tal to 12 MB. With the extra
RAM, I printed images as large
as |1 MB with no problems.

I also unplugged the Local-
Talk card from the MIO slot
and replaced it with an HP Jet-
Direct card that provides
10Base-T and 10Base-2 Eth-
ernet support. The interface
change took 3 minutes. It took
another minute to connect a
thin-wire Ethernet cable to the
JetDirect’s BNC connector.

With the ample memory and
a high-speed network interface
(cost of the unit as tested:
$3456), the DeskJet handled
everything I threw at it. The
output looks fine on plain paper
and great on HP's special
glossy paper. The cost per page
can range from 8§ cents to
$1.61. depending on the medi-
um and the amount of ink used.

—Tom Thompson

Hewlett-Packard Co., Santa

Clara. CA 95051,(708) 752-
0900
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UPGRADE TO NEW MICROSOFT WORD
6.0 FOR MS-DOS FOR 599.

AND BECOME A
MASTER OF MANIPULATION.

Take a few shortcuts and make your
everyday tasks a whole lot easier. Just
upgrade to new Microsoft” Word 6.0.

To start with, you can automatically
add bullets to highlight key points. Or
create a table with a single click on the
new ribbon. Editing is a snap: use
drag-and-drop editing to move text
anywhere on the page. Then go back
to the ribbon for one-step bold, italic,
or underline formatting.

You can just as easily insert
commonly used symbols like ©,™, §,
and “. A few simple clicks and its done.
And with TrueType fonts, the crisp text
you see on your screen is the same text
you'll get in your documents — on just
about any printer.

Need more impact? Add lines,
borders, and shading in one quick step.
When all is said and done, run your
work through the grammar checker to
make sure it’s all buttoned up.

With Word 6.0, you'll create pol-
ished and professional documents
every time.

Right now you can upgrade to
Microsoft Word 6.0 for MS-DOS' for
$99* and get a 90-day money-back
guarantee.” Upgrade today. And see
how Word 6.0 can help you become a

master manipulator. So make the call.

Make your word
processing easier To get a copy, see your local reseller.
with new drag-and- For the name of a reseller near you,
:;:":;’: ;‘:‘::t't'i"g or to order by phone, call
ribbon, automatic (800) 468-8899 and ask for Dept. JC3.
bullets, automatic
tables, lines and M = . fi
borders, and icmsa
special symbols. Making it easier

g
© 1993 Microsoft Corporation. Al nghts eeserved. Printed in the United States of America. Microsoft artd MS-DOS arc registered trademarks of Microsoft Corporation. Truc Type is a registeted trademark of Apple Computer, Inc

*PlusZ.50 freight .md uppllcablc sales tax if ordered directly from Microsoft. **Freight charges are not refundable. Rescller prices may vary. You must currently be a licensed user of any version of Microsoft Word to qualify for this
speaal upgrade offu To qunllf\ for this offer at your reseller, you musy bring proof of purchase with you: 1) the original disk ffom your program, 2) the title page of the manual, or 3) a copy uf the sales mnpl Offer good only in the
50 Umited Stares. Offer good until 9/30/93. Inside the 50 United States, call (800) 468-8899, Dept JC3. For informaton ¢ u[y n Canada, call (800) 5639048; ourside the United States and Canada, call (206) 936-8661
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STORAGE

RAID Down to the Desktop

LOW-POWER RISC FROM MIPS

RAID (redundant array of inexpensive disks)
technology has been the province of main-
frame computers and networks that require
uninterrupted access to important data, even
in the case of a drive failure. Although the
word inexpensive is used, a RAID system
for NetWare LANS5 that provided 1.3 GB of
storage cost as much as $24,000 ($18.46 per
megabyte) in 1992,

Now, thanks to the combination of de-
clining hard drive prices and new products
from companies like Corel Systems (Ottawa,
Ontario, Canada) and Micropolis (Chatsworth,
CA), low-cost RAID solutions are available
to LAN managers and stand-alone worksta-

tion users. Daniel Levesque, president of

Proengineering (Ottawa, On-

tario, Canada) and developer RAID ON THE SERVER

of CorelRAID, said the bene- | ‘
' Predicted worldwide RAID | of the consulting and mar-
) market value of shipments

fit of the $995 program is that
you can implement RAID lev-
el 5 using a standard SCSI

Promising “‘Pentium performance in a notebook,”
Mips Technologies (Mountain View, CA) has an-
nounced the first power-saving chip in its R4000
microprocessor family, an important step toward
moving RISC chips from workstations to main-
age systems division, said Raidion LT will be stream PCs. The R4200 is intended primarily for
used by engineers, programmers, and any- laptops that can run Windows NT.
one else whose work is time sensitive. Sample silicon wasn't available at press time, so
“Users are being led on that RAID is a all performance specifications are prefiminary. Ac-
very complex technology, and it’s not,” said cording to Mips, the 3-V chip will use only L5 W at
Maury Loomis, director of sales and mar- its top internal clock speed of 80 MHz (the exter-

keting at Pacific Micro Data (Tustin, CA).
Loomis said that too often RAID is sold as a
proprietary solution, where a user buys a
subsystem, software, and storage medium
from the same company at a premium price.

Loomis said that the support for RAID in between keystrokes when you're typing.
operating systems like NetWare and Win- Mips estimates the R4200 will deliver 55 SPEC-
dows NT will increase awareness of the tech- marks for integer operations (SPECint92) and 30
nology among desktop users. The result, he SPECmarks for floating-point operations

said, is that solutions where customers can
pick and choose components
will become the norm.

Bob Katzive, vice president

ket-research firm Disctrend
| (Mountain View, CA), agrees

controller and three SCSI hard
drives for as little as $3500.
Micropolis, which sells a
low-cost RAID system for
NetWare, just reduced the
price of its new modular Raid-
ion LT array system for OS/2
and LAN Server. Prices for
the system start at $6225.
Taroon Kamdar, executive
vice president and general

IR s | {Framingham, MA)
manager of Micropolis’sstor- | """ "

'forPCseﬂers
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that the price of RAID is drop-
ping but notes that while pro-
prictary RAID solutions are
generally more expensive than
nonproprietary solutions, they
can also be easier to install
and maintain. Katzive wams
that “there’s always room for
a surprise” when you're in-
stalling a so-called open

nal bus runs at 40 MHz). A reduced-power mode
requires only 0.4 W, and a power-down mode tums
off the chip altogether. Mips says the R4200 can be

powered down and reactivated so quickly that a

system could force the chip into power-down mode

(SPECfp92). By contrast, Intel's Pentium delivers

64.5 SPECint92 and 56 SPECfp92, respectively. The
R4200 lacks the parallel pipelines found in the Pen-
tium, but it does have separate hardware units for

integer and floating-point instructions.

Based on 0.6-micron process technology, the
R4200 squeezes 1.3 million transistors onto a small
die of 9.2 by 8.8 millimeters. It has a 16-KB instruc-

tion cache and an 8-KB data cache. The caches,

MMU (memory management unit), and system in-
terface can be removed from the chip, so the logic

core can be used in embedded applications.

Mips says the R4200 will be available in quantity

late this year. Versions will be manufactured by

Mips, NEC Electronics, and possibly other partners.
No pricing was announced, but Mips says the goal

is to sell the chip for $55, or $1 per SPECint.

Seurce: international Data Corp.

MICROPROCESSORS

Ruling Won’t Mean Lower Prices for 486 Chips

Don’t expect the prices of

486 microprocessors to plunge
just because Advanced Micro
Devices (Sunnyvale, CA) won
the latest round in federal court
and is finally competing against
Intel for the lucrative 486 mar-
ket. Although the surprise rul-
ing cleared the way for it to be-
gin selling 486 chips, even
AMD admits it won’t be able
to make enough chips this ycar
to dent Intel’s market share or
spark a price war.

28 BY'TE JULY 1993

AMD expects to sell a few
hundred thousand 486 chips
this year. AMD and industry
analysts estimate the world-
wide 486 market at 25 million
chips this year. They also esti-
mate that Intel sold 5.5 million
chips in the first quarter alone.
In 1994, demand is expected
to grow to 35 million chips,
and AMD predicts it will win a
10 percent to 20) percent share.

Still, AMD’s 486 micro-
processors give system vendors

RAID solution.

—Dave Andrews

an alternative source of supply
and allow AMD to tap Intel’s
single largest revenue stream.
Until now, the only other com-
mercial source for 486 chips
was Cyrix (Austin, TX).

On April 15, a judge ruled
that Intel did not submit docu-
ments that could have affected
the jury’s decision. He grant-
ed AMD’s motion for a new
trial, opening the door for
AMD to sell 486 chips based
on Intel microcode.

—Tom R. Hatfhill

AMD is completing work on
clean-room versions of the 486
that don’t use Intel microcode.
Those chips, which are sched-
uled to be announced on July 4,
will eventually supersede the
Intel-microcoded chips that
AMD began shipping in late
April. Although the clean-room
versions are almost finished,
AMD says it wants to begin
selling 486 chips as soon as
possible.

—Tom R. Halfhill



> The Widest Range of 3
Intel x86 Platform

» The Industry’s Leading
Code Optimizer

» Multi-platform,
Cross-development Toolset

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

Unleash 32-bit Power!

C/C++* delivers 32-bit performaace. 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 !0 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 -ange of 32-bit Intel x86 host and target platforms
allowing professional developers ta leverage the multi-platform, cross-
development capabilities of today’s operating environments 11cluding
08/2 2.x and Windows NT.

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

P> 0S/2 2.x host and target support; enables the development of OS/2 2.x
applications and DLLs. 32-bit Windows 3.x applications can expicit
WIN-0S/2 using WATCOM's Windows Sapervisor technology.

P> 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: WATGOM C* for DOS

C* for 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 0/ C++hasa suggested retail price of $599*.

For additional 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 CIC+*

Mult-Plaform 22t Oozng
CniCHDmkwmﬁm

The Leader in 32-bit Development Tools

415 Phillip Street, Waterloo, Onta‘io, Canada, N2L 3X2  Telephone {519) 886-3700, Fax: (519) 747-4971

*Frice in US dollars. Does not include freight and taxe:s where applicable. Authorized dealers may sell for l2ss
WATCOM C and tne Lightning Oevice are trademarks of WATCOM International Corp. DOS/4G and DOS/16M
are: trademarks of Rational System Inc. Other trad¥marks are the properties of their sespective cwuers

Cepynight 1993 WATCOM Internazional Corp
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S THE CATCH?

. ONIY

N THE DELL DIMENSION™
NL25C COLOR NOTEBOOK

* 386" SL 25MHz

* BUSINESS LEASE®: $67/MO.

* 4MB RAM

* 80MB (19ms) HARD DRIVE '

MEREEAEReT

i * VGA COLOR LCD (9:: 640 x 480) 9" COIOI’ Screen. Full Keyboard.
One look at the big, The easy-to-use,
* SIMUTANEQUS DISPLAY CAPABILITY 9" screen and you'll full-size, 85-key keyboard
| * 6.6 LBS. (INCLUDING BATTERY) ‘ be hooked is definitely a keeper.
* 85 x11"x2"
+ 2.HOUR BATTERY LIFE, UP TO No catch. No kidding. The powerful new
3.5 HOURS WITH POWER [ % o L 7
TN, Dimension NL25C, full-color 1386 SL 25MHz

* RAPID RESPONSE SERVICE*

|« ONE 3.1/2" DISKETTE DRIVE

notebook is only $1,799. How good is it? Well,
' the black and white model of this notebook won

o MS-DOS® PC World’s Best Buy Award. Remember, this isn't
* MICROSOFT® WINDOWS 3.1 a cheesy system from a suspect company; we’re
o MOUSE in the FORTUNE 500; and are the third-largest

industry-standard PC company in the world!
Call us to order the new Dell Dimension NL25C.
[t’s quite a catch.

DELL

TO ORDER, CALL

800-388-3355

HOURS: MONFRI 7AM-9°M CT  SAT 8AM-4PM CT  SUN 10AM-3PM CT
IN CANADA? CALL 800-668-3021. #11£02
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MOBILE COMPUTING

HP’s Superior Subnotebook

H ewlett-Packard has tak-

en its mobile-computing am-
bitions a notch higher with the
introduction of the HP Omni-
Book 300, a 386-based sub-
notebook. It weighs less than
3 pounds and runs ROM-based
Windows as well as ROM ver-

contrast to the tiny keyboard
offered on the 95LX and
100LX. It lacks the color
graphics found on many high-
end notebooks, but its screen—
a 9-inch, VGA-compatible
FTN-reflective (Film Super-
twist Nematic) LCD with 16
levels of gray—is
acceptable.

One of the most
unusual features of
the OmniBook is
its pop-up mouse,
which pops up to fit
| your hand in an er-
gonomically correct
way. It takes some
getting used to, but
I find it preferable to
most trackballs.

The OmniBook’s “pop-up”
mouse literally pops out of
the subnotebook’s case at
the push of a button. The
mouse remains attached
to the system by a type of

Although it has
no floppy drive, you
can pass data or ap-
plications between

sions of Word for Windows
and Excel 4.0.

The OmniBook boasts sev-
eral cutting-edge features. In
addition to running its appli-
cations, Windows 3.1, and
DOS 5.0 in ROM, it uses Ad-
vanced Micro Devices’ 3.3-V,
20-MHz 386SXLV chip set
and a rechargeable nickel-
metal-hydride battery pack for
long battery life. It also of-
fers mass storage through ei-
ther a PCMCIA-based 42-MB
hard drive or

slide-bar tether.

OMNIBOOK'S KEY FEATURES

the OmniBook and
other machines by
way of PCMCIA
cards, the OmniBook’s stan-
dard infrared port, or serial-port
connections using Traveling
Software’s LapLink Remote,
which is provided with the
OmniBook. The subnotebook
is available with either two
PCMCIA Type Il slots for use
with flash-memory disks or one
slot for the PCMCIA-based
hard drive option.

With sophisticated memory
management and the exe-
cute-in-place, ROM-based
Microsoft ap-
plications, HP
claims that an
OmniBook

able nickel-metal-hydride bat-
teries figures to be about 5
hours.

The OmniBook base system
without flash-memory cards or
a hard drive is priced at $1515.
With an optional 42-MB hard
drive, the system lists for
$1995, and models with Sun-
Disk’s 10-MB flash disk,
which uses built-in Stacker data
compression, will cost $2375.

—Patrick Waurzyniak

Hewlett-Packard Co., Santa
Clara, CA 95051, (708) 752-
0900

It seems too good to be true: a
passive-matrix display that rivals
the quality of active-matrix but re-
quires less battery power and costs
less—partly because it avoids the
active-matrix display tariff.

Sharp Electronics (Camas, WA)
recently introduced such a display
housed in an overhead projection
panel, and its Microelectronics
Components Division says it will of-
fer this dual-scan display for use in
notebooks. Dual-scan displays
scan two horizontal halves of the
screen simultaneously, resulting in
a quicker refresh, better contrast
with little or no ghosting, and more
uniformity of color.

Sharp, according to Dataquest’s
Jack Roberts, already claims a ma-
jority of the market share for note-
book displays.

—Ed Perratore

NOTEBOOK DISPLAYS

Toshiba Gets Aggressive

with Passive Color

A 486SX passive-matrix

color notebook that sells for
about $2500 may not sound like
big news. But it might look like
it, if you’ve been disappointed
with the quality of passive-ma-
trix color displays but don’t want
to spring for the price of an ac-
tive-matrix color notebook.
The Toshiba T1900C uses an
impressive display technology
called Dynamic STN-Color
LCD. The colors are unusually
saturated and intense for a pas-
sive-color display. The improved

display is primarily the result of

A comparison of Toshiba's display
technologies: traditional passive color
teft) versus Toshiba’s new Dynamic
color (right). The two displays were
photographed under the same lighting
conditions. The differences are
apparent. The Dynamic-color display is
a major improvement over a passive-
color display, but it still offers about the
same battery life.

new high-density bonding techniques used for the 94-inch display.
The screen is split horizontally. The top halt of each vertical pix-
el column is driven from above, and the bottom half is driven

10-MB flash-

memory disks

in PCMCIA | e yeighs less than 3 pounds
slots. o ROM-ased Windows

After testing
a preproduction

© Word for Windows and Excel 4.0 in ROM

OmniBook, 1 | °Popupmose
found its full- | superior keyboard
key-spacing .PCMCIA4Z'MBmdﬁVC
keyboard suit- | ® 10-MB flash-memory disks
able for touch- | e infrared port

typing, a sharp

32 BYTE

JULY 1993

equipped with
flash-memory
cards can run
for up to 10
hours while us-
ing only four
AA batteries.
Battery life with
I the recharge-

from below, essentially creating two screens in one package.
Thus, each pixel is updated twice as often as formerly. With a cus-
tom video-controller chip and brighter side lighting, the result
is a noticeable improvement over typical passive color.
Although prices were not set at press time, you can expect the
T1900C to sell for about $2500, according to Toshiba (Irvine,
CA). A monochrome version will be available for less than $2000.
Those prices include 4 MB of RAM and an 80-MB hard drive.
—Gene Smarte

SHARP COLOR DISPLAY




Read

First came the best-selling 32-bit operating
system IBM 0S/2.% with over 2,000,000 copies
sold since March 1992,
Now comes thebest-selling “How To” book for
0S/2, Client/Server Programming with 0S/2 2.0.
With over 45,000 copies sold, programmers
are obviously recognizing the advantages of
developing client/server applications on 0S/2.
Authors Bob Orfali and Dan Harky provide
a comprehensive description of how to create
and utilize OS/2 client/server applications,
L AN communications, the DataBase Manager,
presentation services, transaction servers and the new 32-bit

C Set/2 compiler.

You'll also be able to read about other client/server products,
such as DDCS/2™, TCF/1F, CPI-C, NetWare® and Systems Object
Model (SOM).

Will Zachman writes that this
book is “crammed full of excellent
information on 0S/2. .. [it's]a
veritable encyclopedia of sluf fone

needs to know these days.’
P()r an authorized 1BM dealer near you, or to

order 0S/2 2.0, call

1 800 3-IBM-0S2.
Client/Server
Programming with
08/2 2.0 1s available
in bookstores. You

can also order it from
either Van Nostrand Reinhold at 1 800 842-3636 (ISBN Order #0442-
01219-5), or from IBM at 1800 879-2755 (Order #(G325-0650).
I’s just one more example of how reading can help make you a
better writer.

Operate at a higher level”

VAN NOSTRAND
REINHOLD

IBM, NetWare and OS/2 are registered trademarks, DDCS/2 is a trademark, and “Operate at a higher levet” is a service mark of
International Business Machines Corporation. NetWare is a registered trademark of Novell Inc. ©1933 IBM Corp.
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Introducing Indeo™ video capture board that takes advantage of Indeo
technology and the Smart technology. Which means adding the impact of
Video Recorder from Intel. motion video to your business presentations is
When it comes to putting faster and simpler than you ever imagined.
video technology on your PC, Recording with the Smart

Intel Smart Video Recorder e
Tie st gy o0 bl ngarmse im0 your P

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 that’s  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 Intel Corporation. *Third party trademarks are the property of their respective holders.

Intel knows exactly which
buttons to push.



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
system’s processing power. And you
video for Windows* — don’t need special hardware for

lets you capture,

edivand incorporate - playback. Scalable performance gives
applicarions. you the best playback possible 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.
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DATA SECURITY

Clipped Wings?

Encryption Chip Draws Fire

Pan of the Clinton admin-
istration’s vision for a digital
America is a fast encryption
chip to help companies and in-
dividuals protect their secrets
from prying eyes as voice and
data messages are sent over
communications wires. The
catch is that this encryption
chip includes a trapdoor that
will let law-enforcement agen-
cies listen in. The White House
believes that the hardware will
protect all Americans’ right to
privacy while also protecting
them from those who break the
law.

The chip is named Clipper
(because Intergraph in Hunts-
ville, Alabama, manufactures
a processor with the same
name, the Clipper moniker will
likely be changed). It is a 12-
Mbps encryption coprocessor
designed by Mykotronx (Tor-
rance, CA) and manufactured
by VLSI (San Jose, CA). The
chip is built in a tamper-resis-
tant package to prevent reverse-
engineering efforts to reveal
the classified algorithm used
inside.

Along with privacy concerns
that the government could
abuse its ability to tap digital
wires, another impediment to
widespread acceptance of Clip-
per will be its cost. Ben Stoltz,
a member of the technical staff
at Sun Microsystems (Moun-
tain View, CA), says, “Our rule
of thumb is that a part that costs
n dollars adds 3n to 4n dollars
to the final price |of a comput-
er|.” Raymond Kammer, act-
ing head of the National In-
stitute of Standards and Tech-
nology (Gaithersburg, MD), re-
cently told a U.S. congression-
al committee that he hopes the
Mykotronx chips will eventu-
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Clipper
Chip
Solution

ally cost $26 each if purchased
in large quantities. That means
a potentiat $75 to $100 addi-
tion to the price of each com-
puter that uses the chip.
Critics of the Clipper chip
note that less expensive chips
that provide DES encryption
have not received widespread
acceptance because software
encryption, although usually
slower than hardware, is less
expensive. Jim Bidzos, presi-
dent of RSA Data Securities
(Redwood City, CA), says,
“This is just another arrow
aimed at preventing people
from using RSA.” RSA’s cryp-
tographic routines will be in-
cluded in new releases of sys-
tem software written by Apple

Under the Clipper scenario, the police get legal permission to eavesdrop and use
their special key to unlock the ““lockbox’’ containing the serial number of the chip
that produced the message. The government theoretically obtains legal authorization
{e.g., a court order) and presents documentation to the two agencies safeguarding
the keys. Then the government decodes the message using the two keys.

and Novell and are already
used in Lotus Notes.

The government will un-
doubtedly provide a large mar-
ket for the Clipper chip initial-

ly. President Clinton has al-
ready directed the U.S. Attor-
ney General Janet Reno to pur-
chase several thousand units
for use in computers and se-

cure phones. The impact of the
chip on the rest of the world,
though, will be governed by
economics.

—Peter Wayner

LONDON—

1509000: A Quality Opportunity

C()mpanies wishing to do business in the
European Community are finding it increasing-
ly necessary to register for ISO9000 quality cer-
tification. This evolving standard ensures that
an organization has the necessary procedures in
place to deliver consistent products. Certification
requires controlled documentation and man-
agement of all processes leading to a product’s
delivery—a task that is ideally suited for soft-
ware automation if only the right tools were
available.

The size of the potential market for such com-
puter-aided quality management tools is large. In
the U.K. alone, more than 20,000 companies
are registered for ISO9000, and the remaining
200,000 will have to do so by the 1996 dead-
line. One company that offers software for

ISO9000 record kecping is Rede Products
(Swindon, U.K.). Its Quality Records Manage-
ment System is a modular package for the PC
that covers most aspects of the standard. Also,
according to Micrografx (Richardson, TX), con-
ventional flowcharting software is finding re-
newed interest among U.S. companies seeking
to document and disseminate their internal pro-
cedures. Gordon Sellers, product manager for
Micrografx’s ABC FlowCharter, said the pro-
gram is the leading revenue generator for the
company. Companies wishing to do business in
Europe should be learning about ISO9000 com-
pliance, Sellers said. **American companies and
Japanese companies that aren’t headed in that di-
rection are going to be sorry they aren’t.”
—O0sman Kent



coreL DRAW/

The Best in Graphics

Get animated with CorelDRAW 4!

CorelDRAW is renowned for
its powerful graphics
capabilities. CoreIDRAW 4
now leaps even further ahead
by adding page layouts,
animation and OCR, as well as
hundreds of other feature
enhancements. It’s the best
value in software today-and
it’s still the easiest to use!

CorelDRAW 4 is the ideal desktop
publishing tool! It includes
illustration, charting, photo-editing,
tracing/OCR and presentation
capabilities...and so much more!
There are advanced word processing
features, multi-page layouts and
dozens of artistic and special
effects. It's packed with more fonts,
more clipart images and symbols,
more graphic tools and business
applications. And now CorelDRAW 4
also includes CorelMOVE, a brand
new animation module.

ALSO INCLUDES TWO
BONUS CD-ROMs
—featuring a complete CD
version of CorelDRAW 4 plus
libraries of clipart images and
symbols, fonts, animation and
sound, and a Video for Windows
enhanced QuickTour.
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©® Comprehenslve DTP Features
® Flex|ble Multi-Page Layouts
© Enhanced Word Processing

©® Advanced Direct Scanning

©® Powerful OCR
(Optlcal Character Recognition)

© Single-Step Business Forms Tracing
©® Thousands of Fractal Textures and Fills
© Dazzling Artistic Tools and Special Effects

©® Convenient Spreadsheet and
over 80 Chart Styles

© Object Data Management

® Over 5,000 “Drag and Drop™ Symbols
and Shapes for faster, easler selection
and placement

® Over 18,000 Clipart Images and Symbols

©® Over 750 Fonts
(650 Bitstream and ITC)

©® Complete Color Separations
© On-line Help

©® 20 Photo-Palnt Fliters and
14 Image Correctlon Fliters

© 37 Import/Export Fliters
© 21 Transltlon Effects

© 125 CorelMOVE Animatlons
and 420 Cartoons

18,000
CLIPART

images and symbols

750

Create Dazzling
Illustrations
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Two PCMCIA 2.0 Slots,
Type II (5Smm) and
Type “IV” (16mm):
Twice the expandability. LCD Status Bar: Delivers an instant read of the
Easily accepts multiple battery life remaining, power-saving mode, and
cards including hard disk a host of other key notebook settings.
drives, modems and net-
work adaptors.

Blazing 33MHz i486SL:
With built-in coprocessor
support, delivers the
ultimate in notebook
processing power.

Some say the 146001

Because in life, ther

T4600C

*9.5” color active mazrix
TFT-LCD screen

* 120/200/340MB HOD

*691bs.

¢ NiMH battery

T4600

* 9.5” high-contrast, black and
white ICD screen

* 120/200MB HDD

* 6.41bs.

* NiCd battery

BOTH MODELS

* [ntel 436SL/ 33MHz, 3.3 volt
processor with 8K cache

* 4MB RAM expandalde to 20MB

* Type I (5mm) and Type “IV”
(16mm) PCMCIA slats

* BallPoint™ mouse wiQuickPort ™

* Toshiba MaxTime™ Power
Management system. and
extensive 3.3v components pro-
vide industry-leading battery Lfe.

* Pre-installed
software:
DOS 6.0,
Windows"
3.1,and
UltraFont™

Large 9.5” Color Active Matrix TFT-LCD Screen: This
exceptional technology delivers spectacular color for vivid
graphics and dazzling presentations.




BallPoint™ Mouse with Replace Your Desktop:
QuickPort™ Attaches / % Just snap your notebook
easily, without messy ‘ into the Desk Station [V,
cords, for ergonomi- , \/) and you're instantly con-
cally ideal input— S nected to your printer, VGA
perfect for monitor, mouse, and full
Windows® size keyboard. Now you
applications. only need one computer.

better than lite itsel.
Is compromise.

IHt[’OdUCll’lg the T4600 S€H€S Carry two slots for industry-standard PCMCIA

Make no compromise. e ko

™ generation of removable
Get the awesome power of a [ e [ —— hard drives—and take the
33MHz i486"SL processor, and don't Sy 00 | next big step in peripherals.
sacrifice battery life. Adda 9.5” color Glance at the QuickRead
active matrix TFI-LCD screen,and = Iaily LCD status icon bar
access all 185,193 eye-popping ' ———  o0ncens " foraninstant read of
VGA colors. Packamassive o2 " smae _——"7 === Ressswbattery life, power
340MBharddriveand i 7 — management, keyboard settings, and more.
never have to leave a file at home. o This is no time for compromise. This is the
Get your hands on the BallPoint™ mouse, snap it into its time to get your hands on the T4600 Series.
QuickPort”, and never waste a moment or a motion. For a dealer near you, call 1 (800) 457-7777.

In Touch with Tomorrow

eaa © 1993 Toshiba America Information Systems, Ins. The Intel Inside logo is a trademark of Intel Corporation. All product indicated by trademark symbols are trademarked axd.or registered by their respective companies.
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News &Views

FINANCES

The Bottom Line:

A Qulcker (Quicken

n old favorite has just
gotten better. Intuit’s Quicken
4 for the Mac has reached new
levels of speed and conve-
nience by enhancing the data-
entry aspects of its reliable
checkbook-based bookkeeping
program. Its price is $69.95.

Primarily a personal-finance
program, Quicken 4 for the
Mac can also serve as a cash-
based bookkeeping system for
a small business. Its advantages
are that it is organized as a tra-
ditional checkbook, and it lets
you build a bookkeeping sys-
tem one account at a time.
However, Quicken 4 has to be
“fooled” to accommodate
bookkeeping issues such as
early-payment discounts for ac-
counts payable and accounts
receivable.

PERSONAL FINANCE TAKES OFF

Consumer-oriented finance software
experienced exceptional growthin |
1992, according to the Software Pub-
lishers Association (Washington, ‘
DC). Sales in this category, largely
personal-finance and tax programs,

were up 34 percent from 1991

Mac

Windows

D0S

Estimated North American home-finance softwarv sales
(measured at retall in milfions of doltars)
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Intuit offers a more complete
bookkeeping program called
QuickBooks for small busi-
nesses with DOS-based PCs,
but this program is not avail-
able for Windows or the Mac.
Sources say the company will
likely release the Windows
version this year and the Mac
version in 1994,

Intuit has added a rich hand-
ful of features to Quicken 4.
One is QuickFill, which works
as a “clairvoyant.” As you
make entries into the register,
Quicken 4 rapidly searches for
previous transactions that start
with the same letters. With this
new feature, the entry of reg-
ular transactions takes about
half as much time as it did in
Quicken 3. You can also pro-
gram repeated transactions
(e.g., a mortgage payment) to
enter themselves automatically.

Intuit has added more sub-
tle improvements to nearly all

HOME OFFICE

M T (61 Bow Nilmties hepsets Pamaieg Soltiog
—

its Quicken 4
windows for the
sake of saving
keystrokes and
mouse-clicks. Creating reports
(e.g., profit and loss and net
worth) is simplified through a
report-creation dialog box that
is much clearer than that found
in the previous version. You
can access report transaction
detail with the new Quick-
Zoom feature. Once a report is
displayed, you can move the
mouse pointer to any transac-
tion and double-click for more
information.

Quicken 4 tracks loans, of-
fers its own credit card (credit-
card statements are available
on-line, on disk, or in printed
form), and manages invest-
ments such as mutual funds or
foreign currency. You can pay
bills electronically with Check-
Free, with computer-printed
checks, or with handwritten

e ot Drpere b T ‘It

Mesoy come 4na Erposmrs

§

"o

(T

Ms--—u-‘(...--u-m [ Tmad

A welcome addition to Quicken 4 for the
Mac's menu bar is graphing, which
offers a handy way to view budgets, net
worth, and investments.

checks. New financial planning
calculators help you refinance
a mortgage, budget for college,

and plan for retirement.
Quicken 4 is a welcome up-
grade to an already excellent
program. The program has not
moved toward becoming a
more complete business ac-
counting system, but it should
serve the needs of many small
businesses. Useful additions for
businesses would be integrat-
ed invoicing, more sophisticat-
ed accounts payable manage-
ment, and payroll calculation.
—Chris Kofer

Intuit, Menlo Park, CA, (415)
322-0573; fax (415) 329-3689

Computer Associates Heads for Home

COmpuler Associates’ PC

group has decided to enter the
small/home office market. It
is taking on mighty Intuit,
whose flagship finance prod-
uct Quicken even Microsoft
has failed to topple.

The product, Kiplinger’s
CA-Simply Money, relies on
CA’s association with finan-

cial publisher Kiplinger to provide advice on
short- and long-term topics like home equity
loans. CA-SM ($69.99 retail) relies on drag-

and-drop features to simplify many of its oper-

ations and uses larger-than-normal program
icons (see the screen) that are clearly labeled.

Computer Associates, Inc.,
(516)342-5224; fax (516) 342-5734

= You can access CA-SM’s re-

financing, interest, and loan
financial calculators from any-
where in the program.

CA has established a link
with BillPay USA, a service
accessible to Prodigy users
that lets you pay bills elec-
tronica]]y. CA-SM also in-
cludes communications func-

tions that let you download up-to-the-minute
stock updates from CompuServe and from CA’s
own 900 number.

—Ed Perratore

Islandia, NY,




All for one? One for all.

Introducing the HP LaserJet 4M.

the best 600-dpi print quality
available.

Now everyone can tap the
power and performance of an
HP LaserJet printer. The HP
LaserJet 4M. A printer made
with everything your PC and
Mac users expect: built-in
genuine PostScript™ Level 2
from Adobe} 6 MB of standard
memory, standard LocalTalk,
optional EtherTalk, built-in
Windows TrueType fonts, and

Greater flexibility for
mixed environments.
Because it’s designed to be
shared simultaneously, the
LaserJet 4M gives you greater
flexibility for mixed environ-
ments without compromise to
either. Automatic language
switching between
'wmsl'c:'m PCL 5 and PostScript,
(et 3 hot I/0 ports, and
s new RISC processor
y make sure no one will

True 600 dp

thanks 10 4P .

@ have to wait around
oo for this printer.

M fu . .

" The finest print

L quality in its class.

imerweeces With HP’s microfine
toner, Resolution

. Enhancement tech-
nology, and 600 x
600-dpi engine, the
new LaserJet 4M

) True
typetaces for

1993 Hewlett Packard Company PE12285 *Suggested U.S llot price. **In Canada call 1-800-187.3847. Ext. 7341.Adobe and PostScript are
trademarks of Adobe Systeme Inc. whick may be registered in certaln judindictions. ¥To heve ¢ LaserJut 4M printer data sheet sent Immediately
viafax marhine, call 1-300-984-1667 from your touch-tone phone.

printer also
delivers the y
finest 600-dpi pH
print quality
available.

Its wide range of typefaces, two
integrated paper trays, and the
options of a 500-sheet tray
and a power envelope feeder
set a new standard in
versatility.

HP quality and reliability.
Of course, with the LaserJet
4M printer, you'll enjoy HP’s
renowned quality and relia-
bility. All for only $2,399*

So call 1-800-LASERJET
(1-800-527-3753), Ext. 7341**
for a free print samplef Or
visit your nearest authorized
HP dealer.

If it isn’t a LaserlJet,

it's only a laser printer.

(b HEWLETT
B PACKARD



“So there I was, playing with
my Nintendo’ and Dad was all
spazzed out. No one at his office
thought they could handle one of
those storage things. You know,
the disks and tape deals. Well,
Dad said these guys at Conner
told him it’s so simple a kid could
do it. So I did. Dad got a raise,

I got a suit, and I'll be home late.
O.K. Mom?”

cl\.'l'l_'
YA A ] —TaBs

The Storage Answer
[EZZEnow Conner.]

Call 1-800-755-0535 for the Conner dealer nearest you.

All or regi are of their ive owners. © 1993 Conner Peripherals, Inc.
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ENERGY STAR

Big Blue’s Green PC

Long before President Clinton’s decree in
April that the federal government should buy
only computer equipment that’s compliant with
the specifications of the EPA’s Energy Star pro-
gram, IBM, AST Research, and other vendors
had been preparing energy-efficient models.
In developing its family of energy-conserving
PS/2s, IBM borrowed power management and
other features from its high-end notebook, the
ThinkPad 700C. The most obvious appropriation
is the 10.4-inch, color, TFT (thin-film transistor)
flat-panel monitor developed with Toshiba. This
display, which is expected to sell for less than
$2000, draws just 21 W when active and a mere
3 W in sleep mode. A power-managed CRT will
also be available as an option for about $750.
The system itself, expected to sell for about
$3000 ($2000 for diskless systems), redefines the
term small foorpring with its 12- by 12- by 2%-
inch size, or about the size of a large 3-ring
binder. A 3.6-V, 25-/50-MHz 486SLC2 proces-
sor powers the system, which comes with a me-

OPERATING SYSTEMS

dia-sensing 1.44-MB floppy drive, an [SA
passive backplane with integrated serial
and parallel ports, support for XGA-2
(Extended Graphics Array) graphics
(1024 by 768 pixels with 256 colors), and
PS/2 mouse and keyboard ports. The sys-
tem ships standard with 8§ MB of RAM,
which you can upgrade to 16 MB.
Three of the five systems in IBM’s new PS/2
family will come with a PCMCIA interface card
that installs atop the system’s passive backplane.
The card has two controllers, each of which can
run either two PCMCIA Type 1 or 2 cards or
one of the thicker Type 3 cards. Thanks in part
to their use of PCMCIA, the systems typically
draw just 24 W in normal use and only 16 W
in sleep mode. By the time you read this, IBM
expects to have PCMCIA Ethernet, Token Ring,
and 3270 cards available. Plans call for PCMCIA
fax modems, solid-state memory cards, and even
a 105-MB hard drive in 1993.
—Ed Perratore

08/2 Without Mlcrosoft Windows?

A chief marketing and

technical strength of OS/2 2.x
has been its capability to run
16-bit Windows and DOS ap-
plications concurrently with na-
tive OS/2 applications. In re-
leases following OS/2 2.1,
however, the version of Win-
dows that IBM includes in
0S/2 probably won’t be iden-
tical to the Windows from Mi-
crosoft.

This dichotomy is due to the
expiration in September of
IBM and Microsoft’s JDA
(Joint Development Agree-
ment), which permitted IBM
to use Microsoft’s Windows
source code. It also gave Mi-
crosoft free use of OS/2 code.
But unless the two companies
renew the JDA—and sources
at IBM say the company will
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indeed let the JDA expire —the
version of Windows in OS/2
won’t contain any new Mi-
crosoft Windows code at all.
*“Source code is a real nice
thing to have, but remaining
compatible is not rocket sci-
ence,” said IBM media
spokesman Rob Crawley. He
said that although the source
code tap will be shut off this
September, IBM retains the
rights to the API “forever.”
In theory, this would permit
IBM to create its own version
of Windows, although Craw-
ley would not comment on this
option. Neither would he con-

firm the rumored possibility of

a version of OS/2 without Win-
dows that might coexist with a
system already equipped with
DOS and Windows. Sources

also said IBM is considering
adding support for Microsoft’s
Win32s APL.

Another avenue for IBM to
add Windows compatibility to
0S/2 could come from Insignia
Solutions (Mountain View,
CA), developer of the SoftPC
line of products. Insignia offi-
cials said that the company’s
agreement with Microsoft does
not preclude it from develop-
ing a SoftPC for OS/2.

Meanwhile, sources say that
units of IBM at Boca Raton,
Yorktown Heights, and else-
where are quietly developing
software products for Windows
NT in addition to O§/2, AlIX,
and lower-end platforms. News
of an NT version of DB2 has
already leaked out.

—Ed Perratore

UNIX DOES WINDOWS

| Mcreseltrocontiysmomcod skt |
[ will provide Insignia Solutions with

early access to Windows source code
and AP directions. Insignia will be
able to improve the performance of
native Windows applications as they
run on top of Unix. Insignia already
provides the technology to Microsoft
that gives the non-Intel versions of
Windows NT their backward compati-
bility with Windows applications.
“The Windows APls are moving
on," said Nick Samuel, CEO of In-
signia. He said that the Microsoft-In-
| signia agreement will let his company
be better prepared to provide high-
performance Windows-emulation so-
lutions for Unix as Microsoft adds
mail, and sound to Windows. “We
| need to stay current. It is extremely
difficult. . . to stay current if you're
having to do it after the [operating
‘system] is released.”
Meanwhile, SunSelect (Chelms-
ford, MA) continues to work on its
‘ WABI (Windows Application Binary
Interface) technology for running
popular Windows applications on
Unix “at full performance” and with-
out the need for DOS or Windows it-
self. (For more information on WABI,
see “SunSelect Intrigues with WABI
for Unix,” February BYTE, page 36).
SunSelect plans to release the initial
version of WAB! sometime this sum-
mer. Unix System Laberatories says
it will integrate versions of its oper-
ating system with WABI sa that Win-
dows and Unix applications witl run
on System V release 4.2 desktops. |
—Dave Andrews



Not just a new Sound Bla

L.

A new 16-bit audio standa

Introducing the Sound Blaster" 16
Digital Audio Platform. A new concept
insound 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
(FeATURES | joystick control. And the unique
modular, scalable architecture

StateoktheArt PC Sound i ot you add more advanced

16-bit Codec digital audio chip.

features and technolo-
16bit Data Compression .
saves disk space without loss— §1€5 @S you nieed them.
of signal quality lee our Advanced
Upgradable, Modular Pratiom  Signal Processing P
makes it easy to add new tech- : : . parade in
nologies like Advanced Signal Chlp that delivers 4:1 Il/r'uum'tf.\:;,r-
Processing and Wave Blaster., I‘eal-t]me hardware nal Processing

: il one clup.

so0% compatiity il data compression

Sound Blaster applications,
plus cross platform support for
Windows 3.1, DOS or OS2

while reducing CPU time up to
65%. Or professional-quality
sampled wave synthesis with our

*Base SRP.

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

plug-in Wave Blaster* daughter board.
And—unlike other cards—the

Sound Blaster 16 is 100% compatible with

every game and application ever written

{ parading is as
sinnple us phgging

it a danghter 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 wortt 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 CRI/\TIVE

CREATIVE LABS, INC.

i ©Copyright 1993 Creative Technology Ltd. Sound Blaster, VoiceAssist, Wave Blaster and the Sound Blaster and Creative Labs logos are trademarks of Creative Technology Lid.
vicrrort - All other trademarks are owned by their respective companies. Creative Labs .-408-128-6600,
SESSNY International inquiries: Creative Technology Ltd., Singapore. TEL 65-773-0233 FAX 65-773-0353.

Circle 164 on Inquiry Card.



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

Infroducing QEMM 7
The Memory Mumger Worth Paying For

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

Instant Riches

What does more memory mean in a practical sense? It means that your
DOS and MS Windows programs run faster,
smoother and more reliably. It means you can
continue to add valuable utilities, drivers,
TSRs and new capabilities to your PC.
Whether it’s workhorse drivers like LAN util- 3
ities and fax drivers; productivity-enhancers
like disk caches and disk compressors; or fun and e
exciting capabilities like sound boards, CD ROM drivers, graphlcs
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.

v f0 Look
a Gift Horse

m the Mouth




200K 0K 50K 600K

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
13K, Vsafe anti-virus needs 7-45K, Smartdrv disk cache needs 28K and
2ven Undelete takes 10-4K as a resident program. Using
Microsoft’ free memory utility, MemMaker, you could
2asily end up with a net loss of available ‘conventional
nemory in DOS 6.

New QEMM 7 takes the best of the new DOS 6
eatures into account, finding ways to give you more
ree memory for your program while taking full advan-
age of DOS 6. One new QEMM 7 feature, DOS-Up,
noves the DOS 6 kernel,its data and resources to
nemory above 640K (this feature also works with DOS
3-5) freeing 770K. Another new QEMM 7 feature,
stealth DoubleSpace, frees 40K of the memory
wddresses used by DoubleSpace and makes them avail-
ible for other drivers and TSRs. Both features ensure
hat the all-important memory below 640K is free for
rour programs. And QEMM 75 seemingly small feature
f supporting DOS 65 multiple configurations gives you the flexibility
ind ease of setup that you expect. (MemMaker doesn't work well with
his important DOS 6 feature) That’s why it makes more sense than
'ver to put your money on the best memory manager—QEMM.

Poge Frame: the Key to Your Future

Cheres been a lot of talk about our patent-pending Stealth technology.
ealous talk, mostly. Because nobody else can touch its performance.
Jur Stealth ROM feature, pioneered in QEMM 6, frees 48-115K of ROM
ddresses for use bv TSRs and drivers. Our Stealth DoubleSpace
eature, described above, frees another 40K. And as you might imagine,
here’s more to come.

J
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BEST PC PRODUCTS

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

The key to Stealth is its use of a
64K reserved area above 640K called
the page frame. Besides being used by
=—— Stealth, the page frame is used by

— " Lotus 12-3r2x for larger spread-

- sheets and WordPerfect 5.x for larger
documents, DESQview for multitask-
ing, Novell Netware, IBM LAN Server
and DECnet for reducing the network
driver memory footprint, plus games
like Wing Commander, Car and Driver,
Ultima Underworld II, Wolfenstein and
others for fast action. You sacrifice all
this when you turn off the page frame

There's lots more to QEMM 7:
* Tuned for MS Windows

¢ New ability to use Vidram inside
MS Windows

¢ DPMI Host

* Pentium Support

* Laptop suspend/ resume support

* PS/2 micro channel adapters

* Compaq support

* Fine tuning tools for power users

¢ 32-bit architecture for speed

* Enhanced compatibility in response
to hardware needs of our millions
of users:

Detects adapter RAM and ROM
and bus-mastering hard drive
controllers

Monitors DMA access into
memory

(which other memory Supports Shadow RAM

managers do to maxi-
mize available
memory above 640K). It’ 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 6
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).

Esier fo use for Novices,
More Power for Experts;
More Memory for Everyone

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—from Pentium testing to lap-
top battery reporting; network analysis to 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.

Juarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 3144219

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

You can also buy direct from Quarterdeck. Call (800) 354-3222 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 m:ﬁ~ of RAM and running MS-DOS 6. Cmns%r_sm\ were done using the following memory managers: QEMM 7, QEMM 6,02, MS-DOS 6 MemMaker. In addition to the driver (ot drivers)
i for

i each memory manager, the following drivers, DOS resources and
e v ¢ AUTOEXECBAT file:

rams were loaded comparisons: in the CONFIG SYS file:

ER EXE, DOS=HIGH, FILES=20), BUFFERS=10,
AFE, MSCDEX, UNDELETE, LSL.COM, NE2000.COM, [PXODL.COM, NETX OR EMSNETX, MOUSE.COM, SMARTDRV COM, PRTSCCAP.COM

ACKS=0.0, MYSOUND SYS, SNDBK125YS, SLCD SYS, DOS SHELL=statement, in the

©1993 Quarterdeck Office Systems. Trademarks are property of their respective owners.
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Arabs take great pride in

their language. It remains the
most important cultural factor
bringing together more than
215 million Arabs living across
the Middle East. Its flexibility
and variety make it a source of
beauty and creativity in Arab
literature and art. But for many
years, the technology enabling
the use of Arabic in comput-
ing lagged. Now, thanks to Mi-
crosoft and a host of Middle
Eastern software companies,
Arabic is catching up fast.

Arabic differs from Latin
languages in many aspects, the
most important being that it is
written from right to left. Also,
some Arabic characters are
connected to each other, and
the shape of a character usual-
ly differs according to its loca-
tion in a word. Some charac-
ters have up to four different
shapes. Another important as-
pect of Arabic is its use of dia-
critics over certain characters.
The pronunciation of the char-
acter—and the meaning of the
word containing that charac-
ter— differ according to the di-
acritic imposed over it.

Early attempts at “Arabiz-
ing” software involved writing
pure Arabic applications from
scratch using English pro-
gramming languages and op-
erating systems. Producing
Arabic characters on a com-
puter screen required adding
about 65 new characters to the
usual Latin ASCII code. Writ-
ing programs from scratch,
however, proved to be a te-
dious and financially unre-
warding job.
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concept of “transpar- =1
ent Arabization”: producing a
software layer that ran over the
existing version of DOS and
let the user write in Arabic us-
ing existing Latin applications.
Because of widespread piracy,
the first transparent solutions
included pieces of hardware
that converted Latin characters
in the original application into
Arabic characters.

Many companies in the Mid-
dle East established their own
Arabization layers. They used
cheaper and easier-to-install
software solutions to run over
DOS. A program called Na-
fiatha from 01 Systems in
Bahrain is the most popular.
Another successful Arabiza-
tion shell, from a Cairo-based
company called al-Alamiah,
was unique in offering the first
Arabic spelling checker. Mi-
crosoft also recently released
an Arabic support disk that will
accompany DOS 5.0 and DOS
6. These different methods for
Arabization have caused in-
compatibility problems for
users and deprived developers
of a solid platform to develop
Arabic applications.

On the GUI side, Macintosh
users had a strong version of
the operating system developed
by Apple in 1986. PC users,
however, had to wait until 1992
for Microsoft to provide Win-
dows 3.1 with Arabic Lan-
guage Support.

Windows 3.1 with Arabic
Language Support has Latin
menus and messages but pro-
vides a degree of transparent

Arabization that lets users use
Arabic in most Latin applica-
tions. It also provides compat-
ibility with existing Arabiza-
tion systems and an Arabic
version of Windows Write.
Most important, it provides a
solid platform on which devel-
opers can write purely Arabic
or Arabic-aware applications.

Microsoft Windows 3.1 with
Arabic Language Sup-
port is just an enhanced
version of the original
English release, but
Microsoft promises
more direct support for
Arabic. The first ver-
sion of Multilingual
Windows, which was
slated to be available
in June, will be a ful-
ly localized Arabic
Windows.

This release will give
Arab users an early
taste of the technology
planned for the forthcoming
versions in other languages. It
will let users with only one
copy of Windows install and
use as many languages as they
wish. Users can purchase vari-
ous Language Kits and switch
to different languages on the
fly. Arab users, for example,
will get a basic English-Ara-
bic version of Windows. Lat-
er they can buy additional kits
for languages such as French
or Japanese. B

Khaldoon Tabaza is an Amman-
based computer writer. He can be
reached on BIX c/o “editors.”

The Middle East is one
of the fastest growing

computer markets. So it's

not surprising that the

first version of Microsoft's

Multilingual Windows
{above) is an Arabic
version that includes
localized menus and

error messages.

MANUEL KING © 1993
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Quest for the Silicon Grail

HUGH KENNER

D aniel Crevier’s Al: The Tumultuous History of
the Search for Artificial Intelligence comes
from a writer whose reputation doesn’t ride on Al’s
success or lack of it. Not that he’ll conceal his fervent
belief in its future; but he doesn’t believe either that
the Weizenbaums and Dreyfuses need sweeping under
the rug.

Crevier, a Canadian professor of electrical engi-
neering, is founder of a firm “that uses artificial in-
telligence to let computers see through TV cameras.”
That suggests an expert system, and nobody, not even Hubert Dreyfus, denies that
they can do useful things right now. Whether or not their lookup-table facility
equates with intelligence remains a different question.

Crevier is also qualified enough in Techspeak to interview a Minsky, a Simon,
or a Moravec and understand what’s being said, and his narrative that starts in the
age of von Neumann proceeds with easy clarity through the bold visions of the
sixties. through the setbacks of the seventies, and all the way to three possible fu-
tures for The Computer.

(Those scenarios? 1. Wholly bad: Machines will take charge altogether, like
2001's HAL, and in the scariest version they’ll take charge of our weaponry. 2.
Still ungood: They’ll take charge of those of us who already get shortchanged and
eavesdropped on, thus making present imbalances still worse. 3. Music, please!:
They'll open the heavenly gates.)

True, heavenly gates seem at present out of reach. As of now, “The world
chess champion is still a human being,” and “A hundred-thousand-dollar prize for
the discovery of a new mathematical theory by a computer remains unclaimed.”
So two 1957 forecasts of Herbert Simon’s are still unfulfilled.

No denying that progress has been slow by those long-ago standards. Crevier
is right to dwell on the slow and tight hardware of three decades ago: the punch-
card access to a torpid CPU and a few kilobytes of RAM. He’s right too in con-
ceding to the Dreyfuses that conceptual difficulties were always underrated.
(Can a lifetime s experience, acquired in many contexts, really be simulated by
dumping encyclopedias down a funnel in the genie’s head?) He’s still optimistic.

Quick Bits

Enough already, you're saying, of books about the hacker underworld. Yes, 1
know; but here’s a really fresh one: Approaching Zero by Paul Mungo and Bryan
Clough. You may want to save their case histories till next winter’s crackling fires.
“The Bulgarian Threat” is an especially fine chapter.

*“The Illuminati Conspiracy” is another. Al: THE TUMULTUOUS HISTORY
And from page after fervent page of The Green  OF THE SEARCH FOR ARTIFICIAL
e INTELLIGENCE
PC, we may glean that 9.3 million trees are cutdown  ponie Crevier, Basic Books,
annually to feed computer printers, or that there are  ISBN 0-465-02997-3,

more floppy disks in the world than people. There’s ~ $27.50

also chh advice, such as how to refill ink.-jet p.rint- APPROACHING ZERO

er cartridges cheaply. You get a hypodermic syringe  Paul Mungo and Bryan Clough,
and find “the tiny pinhole at the top of the cartridge™  Random House,

and inject “fresh ink from a bottle of standard Shaef- g SRR,

fer or Scripto.” I've no idea whether this is sound

advice or not. You might ask Al Gore. B THE GREEN PC: MAKING CHOICES

THAT MAKE A DIFFERENCE
- N T Steven Anzovin,
Hugh Kenner is Franklin and Callaway Professor of Eng- Windcrest/McGraw-Hill,
lish at the University of Georgia. You can contact him on ISBN 0-8306-4311-7,
BiX as “hkenner.” $9.95

\

* ARTISTIC INFLUENCE

Electronic Library of Art

Ebook, Inc., 32970 Alvarado-Niles Rd., Suite 704,
Union City, CA 94587, (510) 429-1331,
fax (510) 429-1394, $99.95 per volume

w ith its Electronic Library of Art se-
ries, Ebook envisions an impres-
sive set of CDs covering “the history of art.
from primitive cave paintings to the most in-
fluential works of the twentieth century.” The
first five installments of the library for Win-
dows, Mac, and VIS (Video Information Sys-
tem) platforms, and a sixth CD scheduled for
release later this year, represent a solid foun-
dation for this panoramic goal.

The latest release in the series. Impres-
sionism and Its Sources. covers the Impres-
sionism movement of the late nineteenth cen-
tury. It shares the same simple Windows
interface as earlier entries in the series. A
scrollable window displays a thumbnail of
each work. Double-clicking on an image en-
larges it and enables more options, such as
reading the author’s biography or—in some
cases—viewing the image in greater detail.
You can search by artist, title, medium, date.
school. or object type (e.g.. painting or sculp-
ture). For added atmosphere, you can peruse
the paintings while listening to classical mu-
sic of the era.

An introductory essay relates the spirit of
rebellion shared by the seminal Impressionists
who banded together and defied the art es-
tablishment of the day. Short biographies cov-
er the major artists’ life and work. But the
images themselves best tell the story. The
paintings reflect the revolutionary style of the
Impressionists as they used light and color in
new ways and imbued common people with a
romantic aura formerly reserved for sacred
images. The important artists are well repre-
sented in over 1000 images.

Ebook has done a masterful job compiling
this series. The next CD will include art de-
picting Greek and Roman mythology. The
Electronic Library of Art is an excellent refer-
ence work and a great way to spend an evening.

—Stanford Diehl
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PROTECT YOUR
SOFTWARE

FREE!

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

I ) i e e P
DS1420 ID Button X

DS1427 Time Button X 4K bits x

DS1425 Multi Button X 2K bits X X

Snap In, Snap Out

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

Toward a Dongleless World

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

Dongle
Trade-In
Program

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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THE INCREDIBLE SHRINKING IMAGE

FRACTAL IMAGE COMPRESSION by Michael Barnsley
and Lyman Hurd AK Peters, ISBN 1-56881-000-8, $49.95

o ccasionally a technology appears that’s so new, differ-
ent, and conceptually odd that it is difficult to grasp the
idea. For me, fractal image compression is one current example.
At one level, | understand that the basic idea of naturally repeat-
ing fractals lends itself to data compression. At the same time,
however, I admit to having no idea how this idea is reduced to
practice.

Fractal Image Compression by Michael Barnsley and Lyman
Hurd provides more information about this technology than the
casually interested will care to know. This is no light overview,
but a serious discussion of the mathematical foundations beneath
fractal compression.

You’ll spend a long time working through the mathematics
in this book, but not all the discussion is left for the mathemati-
cians. Barnsley and Hurd reduce each algorithm to strictly func-
tional examples written in C. All the expository code is quite
small (typically a page or two). I'd like to see an accompanying
code disk, but the examples are not too large to be entered man-
ually.

Other compression methodologies, such as Huffman and arith-
metic encoding, are also presented as mathematical discussions
with expository C code. So too is a detailed investigation of trans-
formations: scaling, rotating, moving, and stretching in two and
three dimensions.

Fractal lmage Compression is an excellent treatise on the
leading edge of compression technology by the people who cre-
ated it. There’s one catch: The actual fractal-compression algo-
rithm included in the book is protected by a patent. It you're
going to do more than play with it, you’ll need a license from
Iterated Systems.

—Raymond GA Coté

DO-IT-YOURSELF CD-ROM

PUBLISH YOURSELF ON CD-ROM (WINDOWS, MAC, OR UNIX)
by Fabrizio Caffarelli and Deirdre Straughan Random House Electronic
Publishing, ISBN 0-679-74297-2, $50

P ublish Yourself on CD-ROM is based on the assumption
that inexpensive and easy-to-use CD-recordable technol-
ogy will free the repressed publisher in all of us. Apparently,
Caffarelli and Straughan run with a richer, smarter crowd than
most of us. CD-recordable technology has certainly made rolling
your own CD-ROMs easier and more affordable, but the entry fee
can easily run over $8000, and the task requires
sl more knowledge of file formats, device drivers,
and publishing principles than the typical novice
possesses.

The authors’ missionary zeal, however, does
not diminish what is actually a good introductory

A

guide to self-publishing on CD-ROM. To help you get started, it
even includes image-formatting software, called EasyCD, for



PC Intern

A literal encyclopedia of DOS knowledge. This book is a
completely revised edition of our bestseRing PC System
Programming book which has been read by over 225,000
programmers worldwide. Whether you want to program in
Assembly Language. C. Pascal or BASIC, you'll find
dozens of practical working examples in each of these

languages.
#B145. ISBN 1-55755-145-6.
$59.95 with companion disk.

EXCEL for Science & Technology

This book/disk combination focuses
onthe users of Excel beyond the normal
business uses of this powerful software;
Physics, Chemistry, Technalogy,
Ecology, Statistics. Social Sciences &
Mathematics.

#B196. ISBN 1-55755-196-0.

$34.95 with companion disk.

Order Toll Free

1-800-451-4319

Available at: B. Daton, Bames & Nobie
Bookstar, Bookstop, Waldenbooks, Crown
Books, Software Etc., CompUSA, Computer
City Superstores, Fry's Bectronics, Computer
Literacy, Tower Books, Stacey’s, and other
retailers nationwide.

In Canada at: Coles, W.H. Smith Books,
Classic Bookshops, and Londen Drug. Call or
write for our free cataog of PC Books.

FERTEIIILL]
Abacuslilii
Dept. BY, 5370 52nd Streat SE. Grand Rapids, M! 49512

Fhone: (616) 698-0334 » Fax: (616) 698-0525
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Upgrading &

Maintaining Your PC

Turn your PC intoa high performance screamer!
Whether you're adding memory or a hard
drive.aCD-ROM or asound board orupgrading
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.

#B167. ISBN 1-55755-167-7.
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Sound Blaster Book

Newly revised. this book is anin-depth
guide to using the Sound Blaster.
from installation to custom
programming. Includes an overview
of the different Sound Blaster cards,
many specific software products and
much more. Alsoincludessimple MIDI
systemtouse with your Sound Blaster.

#B181. ISBN 1-55755-181-2.
$34.95 with companion disk.

$34.95 with companion disk.

The 486 Book

Explains the features that make this
processor so advantageous- the
memory capabilities, the math
coprocessor, the specialized software
that maximizes the CPU's performance
and more. Find out why the 486 is
replacing the earlier processors. PC
INFO program and System Sleuth™
diagnostic software incladed the an
companion diskette.

#B183. ISBN 1-55755-183-9.
$34.95 with companion disk.

We Deliver

Bundled with -

TEMPEST
Sraphicel Shak
Software
0 $20.98
valve

Ld o
DO5 6.0 Complete ¢ Special Editicn
This is /e praciical user’s guide to DOS 6.0. Over 1100
pages of helpfulhints covering everything from instailation
to DOS 6.0°s new utilities - MemMaker. DoubleSpace,
Anti-Virus and Defrag. Also includes a companion disk
with Tempest - a graphic shell for DOS 6.0 that lets you
click. drag and drop!.
#B1&2. ISBN 1-55755-182-0.
$39.95 with companion disk.
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Mulﬁmedia Mania

Learn the basics from adding CD-
ROM s 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 worthover $600.00
inside. Register your book and get a
free jewel case.

#B166. ISBN 1-55755-166-9.
$49.95 with companion CD-ROM.

1 (Ol 77 T $59.95 ca.
___Upgrading & Maintaining ...$34.95 ea.
D05 6.0 Complete SE ......$29.95 ea.

Multimedia Mania ...

Subtota
M orders include 4% sales tax
1 US & Canada ada $5.00 shipping:

Foreign orders add $13.00 per werr.

g Total amount (US fund:

Or mail this coupon to: Abacus, 5370 52nd Street SE, Grand Rapids, Ml 49512 |

Method of Payment:
Carattd__|__ || 11| 1

Nare:

Uvisa UMascer Card D AniExpress O Check / MD. I

| Expires:

Company:

Address:

City:

Phone#:

Q Yes, please rush your free catalog of PC books and software.

|
|
|
|
Fax#: I
I
I
|
|

_State: ___Zip:

Dept. 57
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ROMDISIC

_ SOLID STATE_
Disk and Drive

Emulators

® Proven Performance! For OEMMilitary,
Embedded Systems, Diskless/High
Performance PC's, CAD/CAM, Industrial
Control, Medical, POS, LAN's, etc.

® High Capacity Models (PCF/PCM)

® [ ow Cost Models (FERQ,E/2-SR/
Special OEM)

® Dual Mode Emulation Models (PCF,
PCM/2, PCE/2)

® Autoboot Capabilities, all models

® MS DOS/DR DOS/E-Venix OS Support

® NEW! PCMCIA models (PCM,
PCM/2) and accessories

e CURTIS, INC.
Industry Leader in Disk and Drive
Emulation Products
418 W. County Rd. D » St. Paul, MN 55112
612/631-9512

FAX 612/631-9508
of Digital Resaarch; MS DOS is a trademark of Microsoft

DR DOS is a trad

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 g‘-‘!‘"
U-PLUG™ %

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

i3
5 -::::j.
i‘ A

LANPLUG™

Comprehensive network protection starts with
a single plug. The LANPlug lets you operate
o  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 containing  real-time clock. It allows
users limited execution times for leasing and demonstration
applications

A password system allows vou to rewind the clock by telephone .

Design: Zamir studio

US. office:  Tel: 1(800) 677 1587 . .

Tel: (407) 682 1587 Fax: (407) 869 1409
South Africic. ~ LionSoft Tel: 011 640 6002 Ellashlm
Halland M.H.P Tel: (311440612916 MICROCOMPUTERS LTD
France CTI Tel: (1147 38 16 17 § Haganim. PO, Box 8691
Spain Economic Data Tel: (34) 1 44228 00 Haifa 35022 ISRAEL

Czeck Republic: PC Kompas Fax: (42) 243 11 88
Currently looking for international distributors

Tel; 972-4-516111, Fax: 972-4-528611
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Windows, DOS, Mac, and Unix on CD-ROM. This bundled soft-
ware explains the book’s relatively high price. EasyCD is no
match for professional premastering software such as Dataware
Technologies” CD Prepare, but it serves well as a beginner’s
tool.

The authors cover all the basics of standards, hardware, and me-
dia in a complete, easy-to-understand manner. The book goes
an extra mile with its advice on setting up your application,
complete with multimedia files, for publication. It explains how
to assemble the tools and possible licenses you need, and how to
estimate production costs. A hypertext version is on the bundled
CD-ROM.

The book has two weaknesses, if you ignore its early hyperbole.
First, it provides almost no examples. Caffarelli and Straughan
could have created a sample application to produce on CD-ROM
and used it throughout the book. Second, after exhorting their
readers to dive right into the world of CD publishing, the au-
thors shrug off what is arguably the most vital information they
could have provided: how to sell your completed product. In-
stead, they sagely tell you that you need help in this area and list
four distributors.

[f CD-recordable technology has stirred the publisher in you,
Publish Yourself on CD-ROM, with the EasyCD software, is a rel-
atively painless way to experiment. If you decide to take the next
step, however, you will need to find better sources of information
on selling and promoting your products.

-Michael Nadeau

PARADOX BY EXAMPLE

PARADOX FOR WINDOWS DEVELOPER'S GUIDE by Lee Atkinson,
Tom Hovis, and Randy Magruder Sams, ISBN 0-672-30105-9, $44.95

reat beginnings are not the strong suit of Paradox for Win-
dows Developer’s Guide. There’s a great deal of fat here—
in both its wide-margin layout and its content. The authors waste
space explaining that they’re about to explain something, and

" Paradox

for Windows'
Developer’s Guide

the book would have been just fine
without their gushing over Borland’s
database strategies. Several appen-
dixes are equally worthless. Nonethe-
less, the authors put plenty of beef
into the examples that form the core
of the book. And examples are what
anyone tackling Paradox for Windows
will be looking for.

An enclosed disk contains over 6.3
MB of compressed sample databas-
es, programs, scripts, bit maps, and
other miscellanea. You’ll even find I
C programs that illuminate the fine art of attaching DLL sup-
port routines to ObjectPAL programs. Working through the ex-
amples reveals the real worth of the book. Having the live screens
on your computer’s display is essential, because some of the
screen shots don’t reproduce well in the book.

As a developer’s reference, this book falls short of the mark. As
a cookbook of programming examples, however, it’s worth pe-
rusing. W

—Rick Grehan



A Couple of Gigs
That'll Play in Peoria.

transfers data at up to 18 MB per minute.

ntroducing PowerTape Series 2400 from

Colorado Memory Systems. With up to

2.4 Gigabytes of capacity using data
compression, and a native capacity of 1.2 GB,
PowerTape 2400 is perfect for backing up a lot
of data, even networks, onto one tape about
the size of your hand.

At only $1,295 including SCSI controller,
software and more, PowerTape 2400 is the
best act in the house. And if you're looking
for a powerful performance, PowerTape

PowerTape plays to virtually any crowd.
[t supports workstation backup from most
network operating systems including Novell
NetWare®, NetWare Lite”, LANtastic”,
3COM?® and IBM" PC-NET. PowerTape is
also available in 4 GB models as well as NLM
and VAP editions.

Call 1-800-451-0897, —_

ext. 327 for a FREE ~

76-page catalog.

N
Rl
[

POWERTAPE

SERIES 2400

© 1993 Colorado Memory Systems Inc. All rights reserved. PowerTape and Colorado are trademarks of
Colorado Memory Systems Inc. All other trudemarks are property of their respective companies. PTB-BYT030493
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Nows

You wanted the power to choose from a world of dif-
ferent applications. DOS applications. Windows™

applications. OS/2° applications. 0S/2 2.0
- gave you the power. And the response was

impressive, to say the least. Over two million
copies shipped in less than one year. More than
1,200 OS/2 applications already available? But now
you want more. More features. More functions. More
applications to choose from. That’s why we're intro-
ducing 0OS/2 2.1.

'The new 0S/2 2.1 lets you run the latest
Windows 3.1 applications, in addition to the
DOS, Windows and OS/2 applications you can
already run. Weve also added TrueType fonts, select
Windows applets, File Manager and support for
Windows 3.1 printer and display drivers, including
32-bit seamless SVGA support. And now you can
start DOS and OS/2 applications from a WIN-OS/2
session, t0o.
Portable users will be glad to know that

0S8/2 2.1 provides industry-standard Advanced Power

v With 0S/2 2.1 at the heart of your PC, you can run a world of DOS, Windows and 0S/2 applications.

CorelPHOTO-PAINT!

Edit Display Font

Information

-
DOS Window

B ERe £t View Words Syle
Frames Utilitles Optiens Window Help Besrrange Swie Jeols Windew
G0 T Help

A There’s no need to buy DOS and Windows to run DOS

and Windows applications.
Management (APM) support, to help extend
battery life. We've made the cursor larger so its
easier to find your place on the screen. And
0S/2 2.1 continues to exploit
the very latest in technology.

= I IF You'll find improved support for

[ multi-media applications and
pen-based capabilities, along
with built-in CD-ROM support
and ASA400° terminal
emulation.

Of course, 0S/2 2.1 stull
gives you true pre-emptive
multitasking,
superior 0S/2
Crash Protection™
and the easy-to-use
object-oriented Workplace
Shell™ interface. All the
features that made Version 2.0
an award-winner. But now,
you also get a whole new world
of possibilities.



chance
o run

0S/2 2.1 is now also available on
CD-ROM. It comes with exciting
multimedia samplers, full-motion video
demos and more.

Demand 0S/2 2.1
preloaded on your

next PC.

With our free demo diskette, you
can find out even more about all the

offer. For your copy, to find out

Introducing

Version 2.1

0S/2 2.1 Advantages

Improves productivity

« Now runs 0S/2, DOS
and new Windows 3.1
applications.

» New TrueType fonts,
Windows applets,
File Manager.

» Advanced Power
Management (APM)
support extends battery
life for portables.

Easy to use

« Now also available on
CD-ROM

« Object-oriented Workplace
Shell interface.

Advanced 32-bit

architecture

« Seamless SVGA support.

« Fully exploits latest
muitimedia applications.

« Supports CD-ROM,

+ 0S/2 Crash Protection and PCMCIA and pen
pre-emptive multitasking. technologies.
powerful features OS/2 2.1 has to

more about OS/2 2.1, or to order,
Call for your free call 1 800 3-1BM-0S2.
demo diskette. In Canada, call 1 800 465-7999.

Operate at a higher level.

WOI

To order CD-ROM with kst of OS/2 applications, call Walnut Creek at 1 800 786-9907 1BM, AS/400, OS/2 are registered trademarks, OS/2 Crash
Protection and Workplace Shell are rademarks, and “Operate at a higher level” is a service mark of International Business Machines Corporation
Windows is a trademark of Microsoft Corporation. TrueType is a trademark of Apple Computer, Inc. ©1993 IBM Corp

Circle 96 on Inquiry Cord.






Cluster PCs for Power

MICHAEL J. GUTMANN

very day, more and more
MIS managers are down-
sizing their mainframe and
minicomputer applications
to client/server architecture. However,
big-iron applications sometimes require
more processing power than your serv-
er can deliver. And applications such
as image processing and full-motion
video require more network bandwidth
than Ethernet or token-ring networks
can currently provide. To overcome the
barriers to using such applications, you
can try a relatively inexpensive network
design approach called a PC cluster.

A PC cluster uses a small, high-band-
width network to group together high-
end computers or workstations to serve
as a high-capacity extension of your ex-
isting network. While an Ethernet or to-
ken-ring network typically provides you
with file- and resource-sharing capabil-
ities, a PC cluster is used for problem-
solving applications, making it more of

a distributed system than a computer
network.

Physically, a PC cluster resembles a
standard network, but instead of 10-
Mbps Ethernet or token-ring topolo-
gies, you use a 100-Mbps network to
loosely couple your high-end worksta-
tions. The combined processing power
of the clustered computers and the high-
bandwidth interconnection creates a
large server capable of processing ap-
plications that were once beyond the
scope of your server and network. The
novelty of a PC cluster is that it lets you
exploit intermachine connections for special-purpose, multi-
processor, and network-intensive applications, such as image
processing and full-motion video.

Since you build a PC cluster around the computers that you al-
ready have, your existing software runs on it without modifica-
tion, and your program development team has a familiar plat-
form with which to write new applications. It also saves you

Do you need more |
processing power?
How about more
network bandwidth?
You can turn your
existing network into
a PC cluster.

1 money. For example, rather than re-
placing your low-bandwidth network,
you can continue to use it for client sys-
tems and such operations as database
processing and E-mail. The PC cluster
connects to the low-bandwidth client
‘ network through standard network in-
terfaces on cluster machines, allowing
‘ the systems on the client network to ob-
tain access to cluster data.
Three key components are neces-
sary for building a PC cluster. The first
l is any type of network that is capable
of a sustained 100-Mbps data transfer
rate, such as a fiber-optic network. Second, you need a computer
that has sufficient bus bandwidth to handle distributed CPU
processing and to drive the network. Finally, you must have
software to control network and PC-cluster data transfers. A
33-MHz 486-based computer augmented with an IEEE 1296
bus would satisfy the computer criterion, but the PC-cluster
concept is applicable to a variety of microcomputer platforms
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Feature

WHAT’S A PC CLUSTER?

X

APC CLUSTER IS a
network design that
creates a large server
by linking work-
stations through a
high-bandwidth
network.

A PC CLUSTERIS a
way for you to
downsize complex
applications that were
once too huge for
your server

to handle.

work. Configuring a — |
Transport Protocols

system around the
Multibus 11 is simple,
because the message-
passing interface de-

A PC CLUSTER IS buitt
with the computers
you already have,
giving you a familiar
development platform
that runs your existing
software.

A PC CLUSTER IS

a development
platform for
multiprocessor
applications that take
advantage of high-
speed networking.

APC CLUSTERIS a
high-powered, high-
speed extension of
your existing network
that specializes

in problem-solving
applications.

&
®
&
&

operating in the client-server environ-
ment.

Bus Bursts Data
The IEEE 1296 bus, also called the Multi-
bus Il is well suited for building a PC
cluster. The Multibus 11 is a 32-bit syn-
chronous bus with parity and designed
with stringent electrical and mechanical
specifications, making it highly reliable.
Because it is so reliable. you can load it
with processors and peripheral controllers
and not have to be concerned with un-
wanted interactions resulting from elec-
trical interference.

The Multibus 1 features backplane mes-
sage passing, which, due to its efficiency,
lets you build a high-speed, compact net-

S8 BYTE JUlY 1993

couples CPUs from FEATURE BENEFIT

data transfer over-  Transfers small control and Keeps intermachine communications
head, resulting in a interrupt messages efficient by sending status signals rapidly
320-Mbps data trans- Transfers dat; messages as small Moves data at high speeds without
:;:erra‘:z n‘:/il(l)zos ;, ‘:Ei as 20 bytes and as large as software overhead or CPU

. ; 16 MB fragmentation, preventing network-
central processing 5

unit. As a result, its _ DydinT| Mﬂm s I
overall speed is suffi- Connectionless mode and low Makes it easy to write applications and
cient to drive the PC overhead transaction management; disk drivers; applications can be
cluster’s high-band- supports out-of-order responses partitioned over cluster CPUs

width if]lerc:onnec.tion Mok rfacitul: Givesyoua“etﬂMe Wil
as glose as pos.'mb.le noaspecific and specific baffer flexible buffering: eiminates copying

to its physical limits prepasting data blocks

while also avoiding
excessive CPU over-
head, which would
slow down system performance.

The Multibus I1 backplane can support
up to 21 processor cards, so you can tailor
it for specific applications. Because of the
decoupled. packet-switching nature of its
message-passing protocol, concurrent 1/O
transfers at the local cards’ maximum
bandwidth are possible. This makes for an
attractive 1/0 environment. You could, for
example, load up the Multibus 11 with se-
rial communications cards and build an
enormous modem server at a cost of about
$200 per communications port.

A computer built in compliance with
the IEEE 1296 format enables you to con-
struct compact PC clusters. For example,
you can fit 16 such computers into an en-
closure no larger in volume than one or
two tower computer cases. Further, if you

A 486-Based PC Augmented with Multibus Il

Workstation ISA bus

incorporate a workstation computer into
the backplane chassis, you can use it as a
front end to other chassis cards, such as
the CPU and 1/0O modules, without addi-
tional external cabling and packaging.

Communication Controls
To ensure that the computers in your PC
cluster are able to use their high-speed in-
terconnection effectively, your PC-clus-
ter intermachine software must use a data
transfer protocol based on the bus back-
plane message passing. Such a protocol is
said to be “lightweight,” meaning it’s not
CPUr-intensive or laden down with transfer
management functions.

The transfer protocol will let you trans-
fer both small-block (i.e., blocks as big as
20 bytes) and large-block (i.e., blocks as

ISA
interface

| |

)

Cluster
interface

o
7

‘

N

Multibus Il

PC-cluster interface software @ Jecouples the CPU from transfer overhead and uses a
hackplane message-passing protocol. enabling concurrent I/Q data transfers at maximum
bandwidths. @ A workstation s ISA bus doesn’t have sufficient bandwidth 10 push data fast enough

Sfor I/O-intensive operations. But under applications-software control, a 320-Mbps Multibus 1l bus

can assume 1/0-intensive operations. Routine svstem tasks are left 1o the ISA bus.
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15% MANUFACTURING
v \ . 220 TEST MARKETING

\ \

{ 35% SALES

Our new color printer
not only looks great on paper,
It looks great on paper.

True, the brilliant color produced by the new Tektronix It has all the advantages of a laser printer. True Adobe
Phaser ® 200 is captivating. But the price is equally attractive. ~ PostScript™ Level 2, networkability, Pantone® colors, speed
And though we've become the award-winning leader in and price. (Did you notice it's only $3695, slightly below

color printers by frequently outdoing the unheard of?) And when you add to that extremely high
competition, this time 7 - materials capacity and sparkling TekColor™ output—not just
we've even outdone our- b 2 % any color, but the indisputably best color in the business—
selves. Introducing our

n/ ,

you've got something even better than our previous best.

The eye ’ e .
newest business work when it seet black The eye Which is quite a feat.
and white. when it sees color.

group color printer. So stop by your nearest Tektronix dealer or call us at
The Phaser 200 is compatible with virtually any business ~ 800/835-6100, Dept. 28] for a free

software and can print two colorful pages per minute. No, output sample. For faxed infor- W
not two minutes per page—two pages per minute. And mation call 503/682-7450, ‘ y

even at a speed like that, it still manages to print eye-catch-  ask for document £ 1223. ===, | 455N
ing color on common laser paper or transparencies usinga ~ You wont find another
separate input tray for each. You select the medium you business investment that

want at your computer keyboard. And it switches automat-  looks this good on paper.
ically from user to user just as easily, using its parallel, serial, .
AppleTalk,™ or optional EtherTalk™ and Ethernet™ ports. TEktron/lx

Phaser is a trademark of Tektronix, Inc. PostScript is a trademark ¢ f Adobe Systems, Inc. All other marks are trademarks or registered t-ademarks of their respective companies
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big as 16 MB) data messages directly to
or from the transport-application buffers. It
must do so without CPU intervention and at
the 320-Mbps Multibus 11 backplane data
transfer rate. Its transaction mechanism
must support out-of-order responses and

PC-Cluster Connectivity

asynchronous interfaces with nonspecific
(i.e., a pool of buffers) and specific (i.e., a
designated buffer) preposting capability.
When designed in this manner, the
transport protocol lets you build applica-
tions that are partitioned over your cluster

In addition to a

\ NetBIOS

\ Cluster transport
‘ driver

special-purpose
application, PC-
cluster computers

~ run NetBIOS and
network drivers for
both the PC cluster
and Ethernet.

NetBIOS

Cluster transport
driver

A PC cluster creates a il

Ethernet

large server by combining ’
the processing power of = g
several high-end PCs |
linked by a high-
bandwidth, 100-Mbps
‘ network. A standard
network interface
connects the PC cluster to Client PCs use
| a low-bandwidth Ethernet — the low-
network, allowing the :‘““"‘""“
Ethernet client PCs to NetBIOS E""‘n“'l nd
access cluster data. dm‘ ba:e
operations.

A

/

With NetBIOS running ~
on client PCs and PC-
cluster computers,
applications can be built
that transparently
access resources and
data located on a
clustered PC or on an
Ethernet network.

IEEETE T,

Ethernet card

A NetBIOS interface permits applications to transparently access a computer in the PC cluster or

a computer residing on an external network.
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CPUs. This means that you can use the
transport protocol for those parts of an ap-
plication that require high-bandwidth com-
munications, leaving routine network op-
erations to be handled by NetBIOS.

For example, you can design an OCR
scanning application in which only the
large-block images are transmitted over
the PC cluster and the rest of the data is
sent via Ethernet. A typical Ethernet net-
work fragments data into small blocks be-
fore shipping them across the network.
The larger the OCR application’s image,
the more data Ethernet has to chop into
blocks, and the more blocks it has to ship.
These operations degrade performance,
because they monopolize your CPU and
choke your network bandwidth. But a PC
cluster can send the OCR application’s
images in one large block over the high-
speed connection, freeing the CPUs and
Ethernet for other jobs.

Using a PC-cluster design, you could
build the OCR image-processing system
using as few as nine 486-based PCs to
process, compress, and store scanned im-
ages, and you could use one PC to act as a
file server (assuming that an uncompressed
600-KB image requires approximately 3
seconds to compress on a 486-based com-
puter and that three images must be
processed every second to keep up with
the scanned image input). The large-block
transfers to the file server’s SCSI disk ar-
ray and across the PC-cluster intercon-
nection would free up enough bandwidth
so that the file server could feed the sys-
tems executing the compression algorithms
at a pace that would satisfy the applica-
tion’s requirements.

Furthermore, you could build a network
video server capable of serving eight cli-
ents simultaneously. Your base would be
a 486 computer equipped with up to four
SCSI connections, multimedia technolo-
gy (e.g., DVI) to decompress video files,
and up to 60 GB of storage for a 1000-clip
video database (1 MB gives you 5 seconds
of playback). Exploiting the cluster’s large-
block transfers, uninterrupted 200-Kbps
(which is the minimum for high quality)
video streams are possible.

A scalable video server can be built
with a cluster of individual computers
with one or more Ethernet and SCSI con-
trollers. The 100-Mbps interconnection
would satisfy client requests to the video
database. The maximum bandwidth of the
SCSI or cluster interconnection determines
the number of simultaneous clients (an
expected situation in, say, educational ap-
plications). The cluster lets your video
server scale at both the client and video-
storage interfaces. Adding a PC to the



OUR COMPETITORS ARE SO
CONFIDENT OF THEIR PRODUCTS,
THEY GUARANTEE THEM TO LAST

A THIRD As LONG As OURS.

3 YEAR WARRANTY | 1 YEAR WARRANTY | IR
All COMPAQ Computers’ IBM PS/ValuePomnt and PS/1

That there are important
differences in quality. And re-
liability. And compatibility.

That, in the end, COMPAQ
computers are designed to help

you get more

done with few-

er problems.

1 YEAR WARRANTY | YEAR WARRANTY

All Packard Bell Computers All Dell Computers But we also

The COMPAQ Prol.inea, and all our
R R affordable computers, feature high-

pe:formance processorsfrom Intel.

could sound like an empty ad-
vertising promise if we didn’t
back it up. So we do.

Because unlike others who

charge for extended coverage,

all of our affordably priced

here’s a common misconception to- PCs include a 3 year warranty with one

day that computers are all alike. That year of on-site service!” Free.

theyre made from the same compo- And only a company that offers a bet-
nents. That a box is a box is a box. ter product can offer a better guarantee.

Well, here at Compaq, we have over For a reseller near you, please call us

9,000 employees who could tell you at 1-800-345-1518. CUMPAa

© 1993 Compaq Computer Corporation. All Rights Reserved. COMFAQ registercd U.S. Patent and Trademark Office. Product names mentioned herein may be trade

marks and/ or regisrered trademarks o their respective companies. The Intel Inside logo is a registered trademark of the Intel Corpouuon *All monitors shown are cov

ered b a one-year warranty. For further details on our hmlled warranty, contact the Compag Castomer Support Center. **This service is provided by Contracted Service
Providers and may mot be available in certain i Certain restrictions and cxclusions apply.
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Four Multibus Il Cards and Shared Peripherals

DOS, Windows GUIs, A second, application- Fast large-block transfers to the A PC-cluster computer with an

applications, and specific computer hides file server's SCSI disk array and Ethernet controller finks the

cluster-transport drivers PC-cluster control and across the 100-Mbps low-bandwidth Ethernet network

run on a computer interrupt messages from interconnection enable rapid-fire and the high-bandwidth PC-

connected to a high- the DOS environment. data feeds from the file server to cluster interconnection so that

bandwidth PC cluster. the clustered computers running computers on either network
e 3 an application. can share peripherals and

access data.

PC-cluster
file server

Ethernet
controller

|

100-Mbps PC-cluster interconnection / “

On a PC cluster, PCs can share bus peripherals. Cluster NetBIOS support redirects hard disk accesses to the cluster PC that runs the file server.

cluster gives you more Ethernet segments  Standard Network Support work must interface with the PC cluster
or disk capacity. As mentioned earlier, your existing net-  without modification. Thus, your PC-

Simply conneet it 1o the parallel, serial or SCSI port on any PC or Mac, and
DISK DRIVE store up o 128 MB of data o single interchangeable disk. Like every
Valitek. the PSTZ-MO128 features an industrial-grade steel case that stands
' up 1o wear and war. [0's bailt 1o last in today’s hard-knock
portable cnvironments __
If you can’t afford to lose a ' ’ﬁrﬁ
0“ I Gnow. Valitek high capacity 1ape drive.

ALITEK

100 University Drive, Amherst, MA 01002

CALL: 1-800-VALITEK or 413-549-2700
FAX: 413-549-2900

Valitek sets the standard for the next generation of portable disk

drives with the mewr Valitek PST?-MO1238. 1's a 3.5" rewritable

magneto-optical systew that delivers andiviited portable disk storage.

single bit of data, get a Valitek - the

new PST2MO128 or a best-selling
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The New
(eneration
onitors

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 View Sonic at 800-888-8583 for
information on our award-winning monitors.

Welcome to the New Generation.

FEATURE SUMMARY

ViewSonic | ViewSonic
17

Dot Pitch (mm)
Horizontal
Frequency (K11z)

1600 x 1280
Non-Interlaced

Rate (Hz) at
1280 x 1024 NI

ViewSonic®

20480 Business Pkwy ~ Walnut, CA 91789
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 Visualization tHusk

*Color temperature select 9300°K or 6550°K only
All products and brand names are regjstered trademarks of their registered companies.
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cluster DOS software needs a NetBIOS
interface to ensure that your applications
can communicate across the PC-cluster
backplane just as they do over a standard
PC network. A NetBIOS interface also
permits applications to transparently ac-
cess another computer in the PC cluster
or one residing on an external network.

Intel offers OEMs PC-cluster DOS sofi-
ware with a control-block interface that’s
similar to the NetBIOS NCB (network
control block). Its MPCB (message-pass-
ing control block) is passed via a software
interrupt to the message-passing driver,
and the MPCB uses the NCB’s asynchro-
nous notification-routine technique to re-
turn completion status and to deliver new-
ly received messages. If you're familiar
with the NCB interface, you’ll be able to
work with the MPCB interface easily.

A Windows/NetBIOS interface allows
you to use Windows DDE protocols be-
tween computers in the PC cluster. You
can extend the Windows environment with
a Windows process to field DDE messages
and route them over the network as need-
ed. Because the DDE router is a NetBIOS
application, it runs across any network that
supports the NetBIOS interface.

A PC-cluster NetBIOS interface also

allows DDE-capable Windows applica-
tions to run across a PC cluster. This ap-
plication environment lets one or more
computers in the PC cluster perform an
application-specific function and pass user-
interface data to another system that exe-
cutes the GUL. If the front-end computer is
part of the PC cluster, you can create em-
bedded applications that do not require ex-
ternal cabling or packaging of the opera-
tor’s system.

Sharing Cluster Resources

A PC cluster can share a single keyboard,
monitor, and drive, a plus in terms of cost
and ease of use. Cluster PCs can also share
a single backplane Ethernet controller or a
serial communications controller. A disk-
less DOS-boot capability lets you boot up
diskless PCs across the backplane.

Your PC-cluster software should sup-
port the sharing of Multibus II disk and
LAN controllers and bus peripherals. Use
NetBIOS support to redirect hard disk ac-
cesses to the computer in the PC cluster
that functions as the file server.

A keyboard and monitor redirector can
also be included in the cluster software.
The redirector would use the PC-cluster
transport to carry out its operations.

Future Applications

Currently, Intel’s PC-cluster software sup-
ports DOS text-mode graphics programs.
But given the bandwidth of the PC-clus-
ter interconnection, it should be possible
to support bit-mapped graphics across the
backplane as well. This could change your
concept of console monitoring and con-
trol. Bit-mapped graphics would let you
observe activities on other Windows-
based systems linked to your backplane.
Further, you could manipulate those ma-
chines through Windows on your ma-
chine. Thus, instead of Windows-based
virtual machine multitasking, you would
have true multimachine multitasking ca-
pabilities.

Since the PC cluster’s design is based
directly on existing CPU cores, you'll be
able to adapt your PC-cluster hardware
and software to evolving industry trends.
Additionally, the size and scope of the ap-
plications that you can develop for use
with your PC cluster will also follow those
trends. @

Michael J. Gutmann is a software engineer with
Intel Corp. (Hillsboro, OR). You can contact
him on the Internet at Mike_Gutmann@ccm
hf.intel.com.

\

No runtime royalties.

using

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

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.

* All Purpose Data Compression Algorithm Compresses Ascii or Binary Data Quickly with
similar compression achieved by the popular P
the compression routine is completely generic and not specific to the PKZIP file format.
Application Controlled I/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

BN I RUNNING OUT OF EXPENSIVE DISK SPACE? Il I

PKzp 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
IP. Call for Distribution License information.

THE DATA COMPRESSION EXPERTS

IP software, however the format used by

W BN DATA COMPRESSION LIBRARIES™ 1N B ‘

9025 N. Deerwood Dr.
Brown Deer, Wl 53223
(414) 354-8699

Fax (414) 354-8559
BY793
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WATCOM™ SQL for Windows

by WATCOM \\ {COM
WATCOM™ SQL for Windows is a complete ' L
client/server DBMS including a standalone sin-  §

gle-user SQL database server. WATCOM SQL for ey

Windows allows you to develop and deploy single-
user standalone applications, and to develop
applications for use within the WATCOM SQL b
Network Server Edition. WATCOM SQL for

Windows includes support for the Microsoft Open

Database Connectivity (ODBC) standard for database applications.

List: $395 Ours: $299
FAX etera # 1683-0013

BEST SELLERS!

ABC FlowCharter 2.0 $359 ED for Windows $169
ADS Diagrammer 2.0 $239 EDT+ $199
Artful Two $266 Gauss-3861 CALL
AT BiosKit $129 IBM 0S/2 Upgrade $99
Borland C++ & Iconic Query/W $199
App. Framework $549 Logic Gem $83
Blinker $259  Micro-Scope $399
BRIEF CALL g Visual C++ Standard ~ $137
C++/Views $449 Professional $289
Cache86 $20 v
ersion Upgrade $129
CA-Clipper Comp. Upg. $149 c U a $189
CA-RET/Xbase for Windows ~ $199 omp. Upgrade
CASE:W for C/MFC/OWL  §569  Muiti-Edit 579
Y s75 ProBas 5.5 s149
Codewright s229  Rescue $50
Dabisp 105 ss9o  -RTLink Plus $399
Dan Bricklin's Demo IT s214  SitBack for Windows $50
DataBoss C $359 SQA: Manager-Win $799
DeScribe Word Proc. for 06/2 $299  SQA: Replay 0S/2 $50
Do-Dot $140 WATCOM C/C++%2v9.5 CALL

Distinct TCP/IP

for Windows

by Distinct Corp.

INCLUDES WINDOWS SOCKETS. This award-
winning product is the professional program-
mer's choice for TCP/IP connectivity in the
Windows environment. Windows Sockets,
TCP/IP Kernel, RPC/XDR, Teinet. and FTP are
the smallest and fastest DLLs available today. Applications developed
with TCP/IP can coexist with LAN Manager, Vines. Pathworks and
Novell thanks to Distinct's support for Packets, NDIS and ODI drivers.

Defect Control System
for Windows
by The Software Edge

Take control of what's bugging you! Defect Control

) System is the award-winning bug tracking tool that

- gathers software defect data and generates practical

management reports used to monitor the health of your

§ software project. Complete Submit. Notification. Update,

Query, and Report features help vou deliver quality soft-

ware on time. And easy customization means DCS won't
change the way you work.

SDK List: $495 Ours: $459 List: $695 Ours: $495
Applications List: $395 Ours: $359 FAXcctera # 6011-0001
FAXcetera# 2994-0002

Multimedia Toolbook - Q+E Database Library
by Asymetrix ) (QELIB)

Complete Multimedia Authoring. :é by Pioneer Software

Create your own multimedia applications for E Q+E Database Library provides com-
MS Windows. Simple interface and set of ready- N plete database connectivity to

to-use multimedia objects make it the fastest
and easiest way to develop multimedia apps.
This award-winning tool provides a complete
package versatile enough to develop new applications or put a new face
on existing ones. with no runtime fee.

List: $695 Ours: $529
FAXcetera # 2776-0005

Windows and OS/2 applications
using Dynamic Link Libraries. QELIB
can read. insert. update. create or delete database records for the fol-
lowing formats: Oracle, dBASE. SQL Server. Sybase. DB2. Paradox.
INGRES, AS/400 (SQL/400). Btrieve. Excel, INFORMIX. NetWare SQL.
and many more. Gateways supported include: IBM DDCS/2. Micro
Decisionware, Sybase Net-Gateway. and Gupta SQL Network.

List: $399 Ours: $339
RAXctera# 2625-0003

L

MATLAB®4.0 for 386 Windows
by MathWorks

A high-performance, interactive numeric computa
tion and visualization environment that combincs
hundreds of advanced math & graphies functions
with an easy-to-use and flexible high-level lan
guage. The open system architecture cnables
users to view the pre-packaged functions, cus
tomize them as needed, or add new functions. MATLARB toolhoxes are
available to extend the power by providing leading-edge algorithms and
functions developed by renowned experts for specific applications. For
technical information call 508-653-1415: to order call 800-445-7899.

List: $1695 Ours: CALL
FAXcetera# 1695-0002

C Set++ for OS/2
by IBM Corporation

A comprehensive C/C++ development environ-
men( for 0S/2. Includes a C/C++ 32-bit com-
piler with a spectacular code optimizer. full
support for C/C++ exception handling, a C++
browser, a comprehensive set of C++ class
libraries inctuding a full User Interface Library
for PM. a smooth GUI-based debugger with
multi-thread debug capability, an execution trace analyzer to help fine
tune programs. the 0S/2 Developer's Toolkil. and WorkFrame/2.

List: $175 Ours: $165

Comp. Upgrade List: $149 Ours: $139
FAXcztera# 3142-0005




(¢)uaranteed BeSE Prices!

Lahey F77L -

FORTRAN Compiler

by Lahey

Version 5.01 includes FORTRAN 90 features:
ALLOCATABLE Arrays, CASE Constructs,
Cycle and Exit, Construct Names, and many
other new features. Package includes Editor,
Make Utility, Profiler, Debugger. SLR Linker,
Opus Make, Video Graphics, and Excellent
Diagnostics. 386/486 users have the option
of generating 32-bit instructions.

List: $295 Ours: $259
FAXcetera # 1476-0001

WindowsMAKER ¥z,
Professional 5.0 172

Next generation of the most powerful C/C++ Code
Generator and Prototyper for Windows 3.1, NT'&
Win32s. The fastest wav to create full-featurcd
Windows apps. This product stands out, does
everything—even a toolbar can be created with 1
click! Test run your design. make changes interac-
tively, generate code for multiple platforms—ANS] C, MFC. OWL. etc.; widest
compiler support in industry. TrueCode technology—user code is 100% pre-
served. Highly recommended!

List: $995 Ours: $839
FAXcetera # 2602-0003

by Blue Sky Software Qs'o,,.,

CA-dBFast Windows 2.0 - —

by Computer Associates 5 Cadbrast
.

The complete standalone dBASE/Xbhase ;i

development language for MS Windows.

Create fast, powerful, easy-to-use graphical |

applications with over 200 extensions to the [
!

dBASE [li PLUS language. It also includes

an interactive editor, compiler. and linker.

Challenge your creativity and imagination!

Design multiple windows. pull-down menus, check boxes, list hoxes,
radio buttons, bit-map pictures, and more!

List: $550 Ours: CALL
FAXcctera # 1004-0003

Dan Bricklin’s Demo II
by Lifeboat Software

Experience for yourself why 30.000 people have
- made Demo II 3.0 the leading tool for produc-
i rogram prototypes, demonstrations, and
t%als. Demonstrate commercial software to
tial customers without shipping live soft-

Ka:e. Produce effective tutorials that interac-
vely teach products. Create computer based

training for a fraction of the cost of dedicated
CBT authoring software.

List: $249 Ours: $215
FAXcetera# 0233-0003

PRODUCT OF THE MONTH

CA-Clipper 5.2

Competitive Upgrade Clioper
b}fl) Computer Associates cadlipp
Yes, the newly released CA-Clipper version
5.2 s being offered to Xbase language
pr.uct owners at the low retail price of

$199. This competitive upgrade is avail-

able for a short term only! What a great

opportunity to get the power of CA-Clipper,
~ at a super price! And now when you buy,

ﬁ

get your choice of dBFast, Clipper Tools or dBASE Compiler Kit—FREE

‘ from CA when you register!
List: $199 Ours: $149

FAXcetera # 5400-0001

dGT Unlimited!
by Blackhawk Data Corp.

PAINLESS PICTURES—The Database
Graphics Toolkit (dGT Unlimited) turns
any database into an image database, in

I three easy steps: 1) add a field to your
database record: 2} add a line to your entry screen; and 3) RUN! Fast,
powerful, reliable, flexible and now Royalty-Free up to 1000 copies,
dGT Unlimited works with 40 different languages. runs on any VGA or
EGA, supports fmages up to 1024x768. and can retrieve images from
memo fields and BLOBs.

List: $595 Ours: $449
FAXcetera # 3051-0004

o

# Microsoft Visual Basic 3.0
@ by Microsoft Corporation

‘ & New Version 3.0! Now with OLE 2.0. built in
data access, reporting and more custom con-
trols! Nothing helps you solve development prob-
lems faster. Whether your challenges involve

’ EV]S{NBAS[C application automation, workgroup data flow,
client-server development or executive informa-

ugn systems. you'll find the versatile language, access to data. and

reusability you need to build custom solutions quickly.

Standard List: $199 Ours: CALL
ersion Upg. List: $ 49 Ours: CALL
omp. Upg. List: $§ 99 Ours: CALL

FAXcetera# 1269-0033



taWare High C/C++
MetaWare, Inc.

aWare, Inc. announces its newest prod-
t! The 32-bit High C/C++ compiler version
is a true compiler. not a C to C++ transla-
or. incremenlal Strengths™ let you specify
h of C++ compilation, allowing you to -
migl from C to C++, one C/C++ block at a
e. Included is a C++ tailored source-level
ebugger and a 32-bit Application
ppment Kit for Windows. MetaWare offers a full line of mulli-lan-
e, multi-platform compilers for professional software developers.

votgismre L

Pamiu |

\

VM Data
by PocketSoft, Inc.

VMData for Windows is a DLL that manages up
to 128 MB of dynamic data. Eliminates annoy-
ing slowdowns commonly seen in 386
Enhanced Mode when programs use large
amounts of dynamic data. and eliminates out-
of-memory problems in Standard Mode.
Provides superior run-time performance and
ensures that your program is a good citizen
under the Windows environment.

List: $495 Ours: $359
FAXcetera # 1987-0005

POCRET

VMDatit

++/Views 2.1
Liant Software Corp.

W VERSION! An application development
mework that provides a C++ class library and
nteractive class browser for building
portable GUls for Windows, PM or Maotif. It
es complete with over 100 classes inciuding
terface. graphics, event, dialog. data. win-
ows, and string and stream classes for rapid
tion development. Special classes for DDE, DLI and persistent
rage also available. Includes C++/Browse object class browser and
e code al no additional charge.

$495 Ours: $399
cetera # 1812-0001

C Views

BASIC Network Library
Network C Library

by Automation Software
Consultants, Inc.

The most comprehensive libraries available for
NetWare software development. supporting all
versions of advanced NetWare including 3.11
Over 450 C functions and 300 BASIC func-
tions. Include any features from the NetWare
command line utilities and menu utilities in your C or BASIC program.
No licensing hassles. C library source code available.

BASIC Library List: $265 Ours: $229

C Library List: $295 Ours: $259
FAXcetera # 1004-9201

TCOM C/C++32v9.5
WATCOM

G++° {s a professional. multi-platform
and C++ development system support-
32-bil extended DOS. 0S/2 2 .x.
dows 3.x, Windows NT, Win32s. and
ADS/ADI. The complete toolset
: C and C++ optimizing comptlers. royalty-free DOS extender
| VMM support, licensed components from the Microsoft Windows
SDK. interactive source-level debugger, linker, profiler, Supervisor
secuting 32-bit applications and DLLs under Windows 3.x. 32 bit
me libraries for extended DOS. 0S/2 2.x, Windows 3.x and
ws NT. and much more.

: $599 Ours: $349
tera # 1683-0003

WATCOM C/C++32

N.a\ w.—«-~ v

PROTOGEN 3.0
by ProtoView Development

NEW VERSION! The industry standard for,
code generation and prototyping Windows
applications. Develop the user

interface of your application using

Visual prototyping methods. ProtoGen
generates expert level, commented code for
ANSI C, Microsoft NT Win32. All generators
included! User Code is preserved from one
generation to the next. It's easy and fast.

I
$99 Ours: $89
1 # 2553-0002

I’Kmn(m

Circl

Multi-Edit Professional
by American Cybernetics

A richly fealured, easy-to-use program-
mer’s text editor. Multi-Edit’s flexibility
and sheer power combine Lo provide you
with unparalleled productivity. Features
include: intuitive user interface, mouse
support. syntax highlighting, cross directory multiple file search AND
replace. color templates, and much more! Finally, a text editor that
thinks like a programmer! Free demo disk available.

List: $199 Ours: $139
FAXcetera# 1846-0001
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DESIGNCAD
WOULD HAVE
SAVED 15 YEARS
IN PRODUCTION COSTS

he Egyptian propensity Nowadays, time is money. This is  Features like:

for building monumen- where DesignCAD can help you. ecustomizing yoitr screen
tal tombs stemmed from DesignCAD is easy to learn. e boolean operations (3D)
the belief that just as a living Combine this with its fast redraws e materials shading (3D)
person developed a person- and calculations, simple command You can have all of this for less

ality in life, his KA, or spiri- selection and point-and-click editing than you'd pay for an update of
tual double would continue and you've got the strongest CAD  some CAD packages. You won't pay
to develop inside of his corpse. As a package available. Also, with more than $349.95 for DesignCAD 2D
result, the reigning king, at that time DesignCAD, there are no expensive and $499.95 for DesignCAD 3D. At
considered to be an incarnate deity, “add-ons” needed, all modules are  this price, even your “MUMMY”

would spend as many as 30 years  included. would approve. Plus you can afford
and 120,000 men to construct these Plus, with DesignCAD you get  one for your home, your office and
monuments. features that no other CAD software your burial chamber!

That was then. even offers. Call us for a dealer near you.

Contact us to receive your FREE Brochure and Demo Disk!
Phone (918)825-7555 » Fax (918)825-6359 ’

American Small Business Computers
/‘ One American Way ¢ Pryor, OK » 74361 /‘
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Data from the Depths

BEN SMITH .

ata acquisition in a con-

trolled environment is a

challenge all its own,

but when the sensors are
400 meters below the surface of the
ocean and towed by a research ship off
the Azores, a new set of challenges
arises. Even though the data acquisi-
tion methods used by WHOI (Woods
Hole Oceanographic Institution) are
distinctive, they are applicable to sev-
eral other data acquisition problems
and reflect a new trend in data acqui-
sition systems. A number of sites are
relying on small, programmable data
acquisition systems that operate inde-
pendently of computers.

Ocean Currents

This case study covers a small part of
the large and complex Subduction Ex-
periment sponsored by the Office of
Naval Research. As the Gulf Stream
crosses the Atlantic, it bends clock-
wise—a phenomenon caused by the
Coriolis force (i.e., the whirl in fluids
resulting from the earth’s rotation)—
and generates strong oceanic currents.
The Subduction Experiment, a three-
year study of these currents and their
effect on the weather, covers both
oceanographic and meteorological
data collection in an area covering
more than | million square kilome-
ters. It involves a number of other research institutions be-
sides WHOI.

Subduction is the process of one earth plate sliding beneath
another. In much the same way, one ocean current layer can slide
beneath other layers. By understanding where and how subduc-
tion occurs in ocean currents, researchers can develop a better un-
derstanding of the currents and the weather in general.

The Subduction Experiment incorporates three studies. The
first study is of the large-scale structure of wind and thermal
forces, as well as the upper ocean responses to these. The sec-
ond study is of the mesoscale structure of the velocities and

Acquiring data from the
ocean reveals a trend:
programmable devices that |
operate independently of
personal computers

A
L

directions of mixing currents
and the currents’ vortices. The
third study is of the currents
and thermal front that occur off
the Azores.

There are three primary in-
struments to the Subduction Ex-
periment. The third is the focus
of this case study:

* Moored instsument buoys—these record meteorological and sur-
face conditions and collect information from the water that flows
past them at different depths.

+ Free-moving buoys—some record their position as they drift
with the current at a depth of 300 m; others float near the surface,
and a satellite tracks them; and some regularly come to the sur-
face to transmit data to a satellite and then dive to various depths
to collect more data.

+ The Seasoar (manufactured by Chelsea Instruments, Surrey,
U.K.)—this towed vessel has on-board sensors that collect a ver-
tical cross section of CTD (conductivity, temperature, and depth)
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CodeBase 5.0

Discover why FoxPro, Clipper,
and dBASE were all written in C.

7T1ere is a good reason why

your database language was
developed in C. In fact, there
are many good reasons.

C code is small. C code is fast. C code is
portable. C code is flexible. C is the
language of choice for today's professional
developer. With the growing complexity of
database applications, C is a realistic
alternative. Now with CodeBase 5.0, you
can have all the functionality, simplicity and
power of traditional database languages
together with the benefits of C/C++.

C speed - fast code, true executables...

FoxPro, Clipper, and dBASE were written
in C primarily for speed. But those compilers
don't really compile, they combine imbedded
language interpreters into your .EXE. Now
that's slow. For dazzling performance you
need the true executables of C. With
CodeBase you get the real thing, C code.
Consider the following statistics, from the
publisher of Clipper:

SLOWER

pasTER

"Sieve of Erastothenes”
Benchmark for Prime Number Generation

Shows C to be incredibly faster !

C size - small executables,
no added overhead...

FoxPro, Clipper and dBASE would like you
to believe you need their entire development
system to build database applications. But

remember, those products are all written in
C. So why do you need to lug all their extra
code around? You don't. CodeBase is a
complete DBMS, in C. No fat executables
stuffed with unused code. No runtime
modules. No royalties. Just quality C code.
CodeBase is just what you need.

C portability - ANSI C/C++

on every hardware platform...

No other language exists on more platforms
than C/C++. Why rewrite your entire
application for DOS, Windows, Windows
NT, OS/2 or UNIX? With CodeBase the
complete C source code is included, so you
can port to any platform with an ANSI C or
C++ compiler. Now and in the future.

dBASE Compatible data, index

and memo files...

You want the industry standard. You need
compatibility. Sure, dBASE is the standard,
but every dBASE compatible DBMS
product uses its own unique index and memo
file formats. Only CodeBase has them all:
FoxPro (.cdx), Clipper (.ntx), dBASE 1V
(.mdx) and dBASE III (.ndx). Now it's your
choice, we're compatible with you.

Announcin
CodeBase 5.

The power of a complete DBMS, the benefits of C

NEW - Multi-user sharing with
FoxPro, Clipper and dBASE...

Now your multi-user C/C++ programs can
share data, index and memo files at the
same time as concurrently running FoxPro,
Clipper and dBASE programs. No
incompatibilities. No waiting.

NEW - Queries & Relations
1000 times faster...
CodeBase 5.0 now lets you query related

data files with any logical dBASE expression.
Our new Bit Optimization Technology
(similar to FoxPro's Rushmore technology)
uses index files to return a query on a 1/2
million record data file in just a second.
Automatically take advantage of this query
performance by using our new CodeReporter:

To use CodeReporter,
simply draw vour report, then include it in any
program you write. Call 403/437-2410 now for
your FREE working model of CodeReporter.

New - Design complex reports

in just minutes...

Our new CodeReporter takes the painstaking
work out of reports. Now simply design and
draw reports interactively under Windows 31,
then print or display them from any DOS,
Windows or UNIX application.

SPECIAL - FREE CodeReporter

Order CodeBase S before August 31, 1993
and receive CodeReporter for free! This
offer includes our no-risk, 90-day money
back guarantee, so order today!

5.0

The C/C++ Library for DataBase Management

Cdall Now
403-437-2410

FAX 4034362999
SEQUITER m UK Tel. +44-81-317-4321
SOFTWARE INC. France +33.20.24.20.14
P.O. Box 575 Newmarkst N 08RS7 .

4

©1992 Sequiter Saftware Inc. All rights rescrved. CodeBase is a tradermark of Sequiter Software Inc. All ocher irade names referenced hervin are property of their respective companics. MAdvertiung by Microdrts
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data and the data of the Seasoar itself. For
its sensors to collect data in this way, the
Seasoar oscillates between a depth of 400
m and the surface as it is pulled behind a
170-foot research ship at 8 knots. Because
the movement of the currents at a thermal
front includes a vertical component as well
as a horizontal component, the Seasoar is
necessary to gather data for the study of
this complex, 3-D activity. Without a con-
tinuously collecting vessel like the Sea-
soar, a ship would have to make frequent
stops and lower a sensor to collect the data
at different points and depths along the

Inside the Seasoar

Seasoar controls

grid. The data collected with the Seasoar,
combined with the data from an Acoustic
Doppler Current Profiler (on-board the
ship) and from monitoring the diffusion
of a short-lived tracer (radon-222), pro-
vides a clear, multisensory picture of what
the currents are doing in the complex re-
gion of the Azorean front.

Rough Seas

The Seasoar consists of a hydrodynamic
case, roughly 0.4 m in diameter by 1 m
in length. Its overall length is approxi-
mately 2.5 m. It includes a towing bridle

Sea cable

Moog valveM

Scientific package
CTD

Engineering package

o,

Tattletale
Digital /O
Analog input
QU b 11 )
Signal-
l@] i i i i conditioning
circuitry
Impeller Roll Pitch Pressure  Wing-angle
sensor  sensor sensor sensor sensor

UART = universal asynchronous receiver/transmitter

at the bow, an impeller and stabilizer fins
at the stern, and wings on either side of
the instrument case. Its sensors and elec-

tronics are in pres-
sure-tight tubes in-
side the instrument
case.

PAUL “LUIGI” FUCILE

handled the details of

Fortunately, the | devising a data
CTD data acquisi- | aequisition module for
tion system in the
Seasoar uses stan- the Seasoar. He
dardized oceano- | designed the solution
graphic sensors. Un- | around an off-the-shel,
fortunately, there is
a problem obtaining self-powered, data-
the operations and | logging board, the
engineering data | Tattietale 4A.

used for monitoring
the operation of the
Seasoar itself and
determining its ex-
act location at all
times.

The Seasoar de-
termines its depth by
adjusting the angle
of attack of its wings.
An impeller-driven
pump at the back of
the unit hydraulical-
ly powers the wing

rotation. An elec-

tronic valve (i.e., the Moog servo valve),
which is part of an on-board analog-depth-
sensor feedback loop, controls the hy-
draulics. A panel on the deck of the ship
controls the depth and frequency of the
Seasoar’s dives.

The exact orientation of the Seasoar is
actually unknown. At times, the Seasoar
had problems in performance when it was
near the surface and at the bottom of its
dive. Only two weeks before the Seasoar
was due to leave port, the WHOI project
team decided to add a second data acqui-
sition system to the Seasoar, to better con-
trol its performance. This was a problem
for the design team.

The Design Team

The success of a project depends on the
planning that goes into it. WHOI excels
at planning and engineering. It has sup-
port engineers as well as oceanographic
scientists, and all specialize in oceanog-
raphy. The support engineers must also
perform tasks that relate to fields ranging
from fluid dynamics to computer design. It
takes a seaworthy party of scientists to run
an oceanographic cruise, and a multidis-
ciplinary team to solve problems before
the cruise.

TOM KLEINDINST / WHOI © 1993

The first member of the design team is
Jerry Dean, a research specialist and a

The Seasoar contains a control module and two data acquisition components: the scientific
package for logging CTD data and the engineering package for determining the Seasoar’s status.
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rOmmlbq System Topology

Novell Netware *Ethernet/802.3

Thken Ring (416 Mbps)
Microsoft® *802.3
LAN Manager Thken Ring (4i16Mbps)
Windows for *802.3
Workgroups Thken Ring (416 Mbps)
Windows NT *802.3

Thken Ring (416 Mbps)
IBM LAN Server  *802.3

Thken Ring (416 Mbps)
AppleTalk *LocalTalk

*EtherTulk
HP-UX™" *Ethernet
SunOS™ *Ethernet
Solaris** *Ethernet
SCO UNIX® *Ethernet

*Standard in the HP LaserJet 4SI MX printer. ** Foroperating
HP-UX, Sun0)S ar Solaris, a one—ume purchase of $199 in

b d PmLScnptare
trademarks of Adobe Systems Inc. which may be registered
in certain jurisdictions. Microsoft is a U S registel lmle
‘mark of Microsott Cor NIX is
mark of UNIX System Laboratories Inc. m the U.S. A and
other countries. +In Canada call 1-800-387-3867, Ext. 7299.
01993 Hewlett-Packard PE12363

Announcing the first network printer

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 conneets across platforms.
Automatically.

The HP LaserJet 4Si MX printer
comes out-of-the-box preconfig-
ured for multiple environments.
There’s nothing more to do than
plug-and-play All interfaces

are simultaneously hot, making
switching so seamless, end-users
won't even notice.

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



that adapts to multiple environments.

zw—

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

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

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

But what if you don’t need the full
capabilities of the HD LaserJet
48Si MX printer right away? HP
offers another printer that’s
probably a perfect fit. The HP
LaserlJet 4Si printer delivers the
identical 17 ppm performance
and superb 600 dpi print quality.
It alsa has room to grow. The two
MIO expansion slots let you add

Circle 93 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 4Si printer just
call 1-800-LASERJET, Ext. 7299.+
Capabilities this advanced make
a world of difference—in any
environment.

(
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WHOI engineer on the Seasoar project.
He focuses his work on oceanic and ma-
rine meteorological sensors for moorings
and buoys and on the free-drifting,
acoustically tracked ocean-current meters
that are part of the Subduction Experi-
ment. Dean knew that with specific in-
formation on the Seasoar’s roll and pitch,
wing angle, and depth pressure, and the
rotation rate of its impeller-driven pump,
he could determine the Seasoar’s exact
position. In addition, the information could
determine the cause of the performance
problems.

Constraints were formidable. Electron-
ics and a power source had to fit in the
small, pressure-tight instrument tube in-
side the Seasoar. The budget for collecting
data for Seasoar control was small. The
design team had to find an inexpensive so-
lution quickly. The problem of working

out the details was handed to Paul “Luigi”
Fucile, Dean’s circuits expert. Fucile’s so-
lution was simple and inexpensive, and it
fit in the Seasoar’s constrained space. Dean
called this new data acquisition system
“the engineering package.”

rot tensn

tension
SRHISOr=b PC running
=|ADC a QuickBasic program
-

Tattletale
communications

DAC

Control current

“1Moog valve current
Seasoar analog control

~——Command voltage

-t

Seasoar
communications

CTD pressure data l

Scientific data logger

CTD
communications

Sea cable

A personal computer on-board the research ship iakes the ASCII data coming into the serial
port and plots it as five separale curves representing the five elements of data. In addition, the
program sends pressure data out through an A/D converier 10 the shipside Seasoar controller,
thereby eliminating the need for the Seasoar depth sensor.
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Calmer Waters

The engineering package was designed
around an off-the-shelf, self-powered data-
logging board (see “Small, Portable Data
Acquisition Systems”). This design ap-
proach represents a trend in data acquisi-
tion: taking the data-
collection component
off large computer
systems and placing
it directly on a mea-
suring device. In this
case, Fucile used a
Tattletale 4A from
Onset Computer. The
Tattletale offers eight
12-bit A/D channels,
18 programmable
digital 1/O ports, and
a three-wire asyn-
chronous serial port
for communications
and control. It mea-
sures 5.7 by 9.46
centimeters and con-
sumes 2 to 15 milli-
amperes at S V in ac-
tive mode, and only
30 microamperes in
sleep mode. The Tat-
tletale’s data acquisi-
tion and control func-

puolts

A QuickBasic
program on the
shipside personal
computer displays the
engineering data as it
is sent up from the
Tattletale 4A inside
the Seasoar. Some af
the data comes from

the shipside Seasoar  tions are programmed
control, and some in TTBASIC (Tattle-
may come from the tale BASIC) through

scientific sensors.
Note the delay
between the voliage
sent 1o the Seasoar
Moog valve (CMD)
and the actual depth
as shown by pressure
(p~cid or p-eng).

a serial port with a
terminal or a serial-
communications pro-
gram. It also has 32
KB of RAM, backed
by a lithium battery.
TTBASIC resides in
16 KB of ROM.

Fucile used only four A/D ports and one
digital I/O port for his data channels. He
built the signal-conditioning electronics
using wire-wrapped components on a
board (supplied by Onset) that plugs di-
rectly into the Tattletale’s piggyback con-
nectors.

The pitch and roll sensors are elec-
trolytic fluid inclinometers. The pressure is
measured with a load cell that incorpo-
rates its own amplifier. The wing angle is
measured with a linear potentiometer and
voltage divider. A magnetodiode sensor
determines rotation speed by tracking tiny
magnets that are cemented to the impeller
blades. The data coming from the sensor is
a digital signal; therefore, it doesn’t need
an A/D channel.

The BASIC program on the Tattletale
controls the power to the sensors, mea-
sures and keeps a running average of the
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Small, Portable Data Acquisition Systems

HOWARD
EGLOWSTEIN

ne trouble with data is |

that the interesting stutt
never seems 1o be near a labo-
ratory bench. Your network is
having difficulty with packet
collisions from time to time: |
what’s the network load as col- |
lisions reach their worst? Or say
you raise dairy cattle and want
to monitor each animal by tag-
ging it with coded markers and
weighing it as it passes through
a gate.

You could design special-
ized hardware for these tasks.
or you could run power to the remote
site and use a standard personal com-
puter. A better option might pe a low-
power dedicated controller or data log-
ger. These critters are inexpensive and
come ready to run with date acquisi-
tion and control hardware ouilt in. You
can put them anywhere, program them
to do just about anything. and then con-
nect them to a standard persanal com-
puter to extract the logged data for
analysis. The following text describes
my experience with two of them-—Blue
Earth Research’s Micro 440 and Onset
Computer’s Tattletale SLCD.

Blue Earth Research’s Micro 440 (left) features a 12-MHz processor, eight 3-bit A/D
channels, two serial ports, 32 KB of battery-backed RAM, a real-time clock, and 14

digital status and control lines. A customized version of BASIC runs the show.

The Tattletale SLCD runs off a Hitachi 6303 processor and comes with a serial port,

—————— e ———e e ——

frequency of pulses coming from the mag-
nctodiode sensor. conveits all the data to
ASCII charucter strings. and sends the data
up to the ship through the Tattletale’s KS-
232 port. Serial communication with the
ship uses just three conductors on the cable
running from the Seasoar to the ship.

On the receiving end. a personal com-
puter running a QuickBasic program twrit-
ten by Jim Luyten. the head of the Physical
Oceanography department) takes the ASCII
data coming in through the serial port and
plots it as five scparate curves representing
the five clements ot data. The program a'so
sends raw data to a disk file and sends the
pressure data out through an ADC (A/D
converter) 1o the shipside Scasoar con-
troller, thereby eliminating the need for a
preexisting Scasoar depth sensor.
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digital 10 lines, EEPROM for storing program
BASIC interpreter. As with the Micro 440, you connect the Tattletale to your personal
camputer and write your control program in BASIC or assembly language.

ory or other peripherals. For
simple analog data acquisition
solutions. you merely provide
the Micro 440 with power and
your signal. For control appli-
cations. you'll need to add ap-
propriate interfuce hardware
to the TTL-compatible data
outputs,

The processor in the Micro
440is an Intel 83C51B. anen-
hanced 8051, Blue Earth’s BA-
SIC is an unusual dialect of
BASIC, with extensions for the
Micro 440’s hardware and easy
access to assembly language.

The Micro 440 connects 10

ations, and a

Micro 440

Blue Earth Rescarch’s Micro 440 is
smaller than a radar detector and weighs
only a few ounces. Under the hood.
you'll find a 12-MH/ processor. eight
8-bit A/D channels. two serial ports. 32
KB of bauery-backed RAM (good for
10 years), an RTC (real-time clock). and
14 status and control lines. A version of
BASIC runs the system.

The Micro 440 runs from a single
power supply of 7 to 16 V at 75 milli-
amperes. Conneclors at either end of the
case provide connections for power. se-
rial lines. data lines. and external mem-

All that’s aceded to test or modity the
Tattletale™s program is a personal com-
puter with a simple communications pro-
gram. such as Procomm Plus. Moditica-
tions ¢l the program can take place while
the Seasoar is 400 m below the ship.

The Tattlewale uses far less power than
do the sensors connected to it. It can store
the data in its battery-backed RAM rather
than send it back to the ship: however,
since scientists use the data to monitor and
control the activity of the Scasoar (and
hence must collect it in real time), the Tat-
tetale hasn’t needed to use its on-board
data storage.

Design Evaluation
Although the design used only a small sub-
set of the features of the Tattletale 4A. its

tomized your development environ-

ment tirough one of its two
serial ports. You run the BA-
SIC interpreter and enter your program
directly into Micro 440 RAM. For as-
sembly language programming, the res-
ident monitor/debugger provides an as-
sembler and debugger. Talking to the
RTC, ADC (A/D converter). or 1/0 hard-
ware requires memory-mapped [/O.
Our Micro 440 came with the Appli-
cation Module (with a speaker. a poten-
tiometer attached to one A/D channel.
and a seven-segment display) and the
ST-1/O maodule (with all analog and dig-
ital ports brougnt out to convenient
sctew cornectors). | used the ST-1/0
module and the Micro 440’s built-in

simplicity and tlexibility and the speed of its
develapment Tar outweighed the parts-cost
saving of not having to build a 6§05/ROM-
bused system (an architecture with which
Fucile has substantial experience).
Several data acquisition engineers may
wonder why certain elements turned out
the way they did. For example. Fucile and
Dean could have beeted up the RS-232
communications by using higher output
circuits than those on the Tattletale or using
the RS-485 instead of the RS-232_ but this
approach would have required more hard-
ware. Instead. they opted to use parts on
hand. including parts salvaged from carli
er projects. In many places. they could have
used & more suitable part. but they chose
not ta order a new part if they had some-
thing on the shelf that could do the job.

PHOTOGFRAPHY: SCOTT PARKER AVIS PHOTOGRAPHY = 1293



PWM (pulse-width modulated) com-
mand to try a simple feedback/control
solution.

I started with a one-tenth-scale radio-
controlled electric car, an Associated
RC10. The servos commonly used in
these cars require a pulse train 1o position
the motor. A single pulse of varying
width sets the motor position: this pulse
repeats every 16 milliseconds. I discon-
nected the steering servo from the car’s
radio and connected it through a buffer
to a single output pin from the Micro
440. The Micro 440°s BASIC command
PWM provides easy, precise control
over the pulse output while the ONTIME
statement provides accurate interrupt-
driven time control from within BASIC.
Three or four BASIC statements were
enough to generate a stable pulse train as
a background process. To this, I added a
control loop.

Three photocells mounted to the front
of the car watched the ground. I put one
in the center of the car and the other two
by each of the front wheels. Each of these
connected through a voltage divider to
one of the Micro 440°s A/D channels.

I placed the car over a white stripe
painted on the ground. A BASIC pro-
gram monitored the relative brightness of
the stripe and the surrounding pavement
and adjusted the pulse width to keep the
car centered over the stripe as it moved.
The whole project took just a few hours,

“These designs are intentionally sim-
ple,” notes Dean. WHOI is more interested
in whether a design works in the field than
if it is using the most modern technology.
The simpler the design. the more likely it is
to work in the field. The fewer parts, the
more reliable the device. The less complex
the software. the more likely there will be
someone on-board who can fix or modify it
in an emergency. Dean puts it this way: “If
it works for us. we stop.”

WHOI originally built Seasoar’s engi-
neering data acquisition package as a “one-
time-use’ instrument—to try to answer
some questions about the Seasoar’s per-
formance problems. But. as is so often the
case. WHOI liked having all the data and
wanted to use the package all the time.
Now it hopes to incorporate an entire con-

thanks to the excellent documentation
and easy access to the 1/0 ports.

Tattletale 5LCD

The Tattletale SLCD from Onset Com-
puter is one of a family of data-logging
computers. The Tattletale SLCD runs off
a Hitachi 6303 processor and comes with
a serial port, eight digital 1/O lines, eight
12-bit analog input lines, EEPROM for
storing programs and configurations, and
a customized BASIC interpreter. As with
the Micro 440), you connect the Tattletale
SLCD to vour personal computer and
write your control program in BASIC or
assembly language, or both. When you're
ready to go to the field, you store the
program in the Tattletale SLCD’s per-
manent program storage (i.e.. EEPROM
on the Tattletale SLCD:

hard drive versions are also  JRU S UVRLTE D

available).

The Tattletale SLCD 1
reviewed included eight 12-
bit A/D channels, 512 KB
of data storage, an LCD,
and three front-panel but-
tons, Unlike the Micro 440
and the Tattletale 4A that
the Woods Hole Oceano-
graphic Institution uses, the
Tattletale SLCD doesn’t
have a lithium battery for
data retention, although you
can load your program into

{Micro 440)

trol system into the shipside personal com-
puter, making the computer responsive to
information from the engineering package.

Dean and Fucile's design cost them less
than $500 (not including sensor hardware).
It took just a few hours to sketch out and
required less than a week to build and pro-
gram.

Tattletale Applications

The fixed buoy used in the Subduction Ex-
periment is another Tattletale-based sys-
tem. Tattletales reside in several of the test
and calibration systems used in free-mov-
ing buoys. In fact, of the 14 major micro-
processor-based projects that Fucile has
worked on in the last seven years. eight
involved Tattletales, including the fol-
lowing:

Blue Earth Research

165 West Lind Court
Mankato, M\ 56001
(507) 387-4001

fax: (507) 3874008
Circle 981 on Inquiry Card.

Onset Computer Corp.
(Tattletale SLCD}

P.0. Box 3450
Pocasset. MA 02559
(508) 563-9000

fax: (508) 5639477
Circle 982 on Inquiry Card.

the EEPROM. Onset targets the Tattle-
tale SLCD for unattended data-logging
applications. The Tattletale SLCD's A/D
channels have better resolution than the
Micro 440°s and more RAM to store the
logged data. The Tattletale SLCD needs
only 20 mA to run and a mere 3.5 mA to
retain its memory in sleep mode.
Onset’s BASIC in the Tattletale SLCD
comes in two flavors. The first (TTBA-
SIC) is a conventional integer BASIC
with limited variable naming, no arrays,
and a requirement for line numbers. |
found TTBASIC to be adequate for sim-
ple tasks but tedious for developing
longer programs. If you're using an IBM
PC or a Mac for development, the tok-
enized version (TXBASIC) uses your
desktop PC to pretokenize the program
before downloading it to the
Tattletale SLCD. With more
resources free 1o handle your
code, TXBASIC gives you
arrays, floating-point, and
free-form structure using la-
bels instead of line numbers.
In addition. you get a primi-
tive multitasking capability
for background processing.

Howard Eglowstein is a testing

editor for the BYTE Lab. He

designed BYTE's automared

equipment for testing portable

computers. You can reach him
L on BIX as “heglowstein.
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» Antarctic Lake ice ablation sensor—a
sensor that sits in an 8-inch-diameter hole
in the ice and measures the change in ice
thickness. It is capable of running off its
own batteries to record data for two years
without maintenance.

* Low-power RS-485-based network—a
multidrop/multipoint communications
standard used in data acquisition and in-
strument-control networks. It was used to
interface many existing oceanographic in-
struments without requiring any new (i.e..
expensive) electronics.

*» Buoy dynamics recorder—an instrument
that uses a high-end Tattletale with a hard
drive that spins up when needed.

* Automatic geocompass—a device at-
tached to the deep-diving submarine Alvin
(the submarine used to explore the wreck

JULY 1993 BYTE 727



Data Acquisition in the Mainstream

The tactory and processing plant, the re-
search environment, and the hospital all
use instruments to detect and record tem-
perature, pressure, conductivity, pH, flow,
pollutants, and many different variables
and values of the physical world. Today,
this data collection is done automatically by
electronic circuits and computers in place
of direct observation and record keeping,
thermographs, barographs, seismographs,
and other mechanical graphs. Data acqui-
sition is the element of electronics and
computing that deals with this automated
process.

Subjects related to data acquisition in-
clude data analysis, data visualization, and
control. At times, the three fields are so
closely integrated that they exist in a single
appliance. Consider an electronic digital
thermostat for your home. It has a sensor
(a thermistor), an ADC (A/D converter), a
digital clock, and some buttons for you to
set the temperature range and associated
times. In addition, the thermostat has the
circuitry for taking all this data and de-
ciding whether your furnace or air condi-
tioner should be on or off. The data acqui-
sition part of the electronic thermostat

of the Titanic). When the arm touches a
face of the underwater geological forma-
tion, the geocompass records the strike
(i.e., the geographical orientation) and dip
(i.e., the angle) of the feature.

Designs vary according to application;
in some. the data is sent out the serial port.
while in others. it's stored on the system.
Most of WHOI's exotic instruments are
placed in hostile environments, where it’s
impractical to have a full-size computer
processing the data. In these situations,
the data is stored in the instrument. at least
until it is beamed up to a satellite. Some-
times the data-storage requirements are on
the order of tens of megabytes; for these
situations. the designs use Tattletales
equipped with hard drives or optical drives
that only spin up for a data dump from
memory.

Oceanographic instruments are certain-
ly not the only application for autonomous
data loggers. By using inexpensive remote

78 BY 'TE JULY 1993

consists only of the sensor and the A/D cir-
cuits.

In data acquisition systems, the sensors
are specific to the application. Often, the
sensors are also the most expensive ele-
ment of the system. You can get a simple
thermistor at Radio Shack for less than a
dollar, but a high-precision electronic strain
sensor can cost hundreds or even thousands
of dollars.

Sensors are categorized as either active
{i.e., they produce a current or voltage) or
passive (i.e., they change in resistance or
capacitance). Signal-conditioning circuitry
converts any device’s output to a voltage
that is within the range of sensitivity of the
ADC (usually between 0 and 5 V). Con-
ditioning circuits often use voltage dividers
or operational amplifiers to do their work.
Some A/D boards have adjustable gain am-
plifiers built in.

The resolution of a data acquisition sys-
tem is determined by the number of bits
that its ADC provides. For example, an 8-bit
ADC can give you only the nearest degree
of temperature ranging from +128 to -127,
but a 12-bix ADC can give better than the
nearest tenth of a degree.

data acquisition systems that can commu-
nicate with the host computer via a simple
asynchronous serial link, you have tremen-
dous flexibility in where you place the data
acquisition equipment. You can easily de-
ploy large-area data collection by putting
the inexpensive data acquisi-

tion systems in a box with a

modem and telephone line. A |
central computer can then
poll each data acquisition
node once a day or less. up-
load the data. and reset the
node’s memory. These little
boards have been tucked into
the engine compartment of
race cars, built into patients’
wheelchairs, and used exten-
sively on farms and in pro-
duction plants. The CIA has ‘
even purchased thousands of

the devices—although for

reasons known only to itself.

Ltd.
(Seasoar)

KT8 0QX
UK.

WHOI

News & Information Office
93 Water St.

Woods Hole, MA 02543
(508) 457-2000
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Endless Possibilities

Because WHOI gathers most of its research
away from land, power consumption is a
major design criterion for its research in-
struments. Fucile has looked at two other
single-board data-logging and acquisition
systems, but the power requirements of the
others made them less desirable. Fucile's
summary: “When it came to designing a
data-logging engine, Lon Hocker [of Onset]
knew exactly what was required: low pow-
er, simple /O, and an operating system that
is easy to understand.”

The idea of an autonomous intelligent
data-logging computer is not new, but it
is a growing trend now that these systems
are inexpensive. Dozens of manufactur-
ers produce a wide spectrum of data log-
gers. The price of some of the more elab-
orate systems can be in the tens of
thousands of dollars, but the low-end de-
vices will suffice for most mainstream ap-
plications.

Many data acquisition applications are
far more complex than the Seasoar. For in-
stance, your application may require high-
er data-sampling rates and dozens of chan-
nels. For the next step up from the Tattletale,
Fucile says he would go to a low-power
single-chip personal computer. One of many
bases for this design is a single-chip per-
sonal computer and a PC-104 bus. PC-104
cards measure 9.65 by 9.14 cmand run at 5
or 10 V. Gespac's (Mesa. AZ) PC Light, a
typical CPU board. consumes | W—com-
pared to an AT’s 15 W or more. Still. 1 W
is 10 times the power consumption of a
Tattletale. With PC-104, additional boards
(e.g., a modem) stack above the baseboard.
one on top of another. to maintain the 9.65-
by 9.14-cm form factor. Six boards stack
only 10.16 cm high. At least a dozen data
acquisition boards are available for PC-
104. But the added functionality of a gen-
eral-purpose PC-on-a-chip demands far
greater complexity and cost, as well as a
greater source of power.

No matter what your needs
are, the goal for data acqui-
sition has always been the
same: Make it accurate. With
autonomous data loggers, you
can also make it convenient,
simple to build and modify,
durable, and inexpensive. B

+44 81 941 0044
Circle 983 on Inquiry Card.

Ben Smith is a 1esting editor for
the BYTE Lab. He is also the
author of two books: UNIX Step-
by-Step (Sams, 1990) and UNIX
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The first Pentium
systems are here, but
you might not want to
buy one yet. None are
fully optimized for
Intel’s new chip. This
scenario is likely to
change with the next-

generation Pentium
ropping a 66-MHz superscalar
processor into an architecture PCs as more vendors
originally designed around the make use of high-
8086/8088 chip and an 8-bit 1/O
bus is like putting a Ferrari engine speed buses, enhanced

into a Model-T chassis: The ma- bidirectional 1/0 ports,
chine moves forward, but it doesn’t exact-
ly purr. “Pentium raises the ante for all sub- and fast SCSI-based

systems,” says Larry Shintaku, an R&D djsk subsystems.
project manager for Hewlett-Packard in

Sunnyvale, California. To complicate matters, the software environment is
poised for change: A half-dozen 32-bit operating systems are set to com-
pete on Intel-based systems, and downsizing from host systems is pushing
microcomputers into new and more demanding roles. By borrowing design
concepts from mainframes, minicomputers, and workstations—and by
pioneering some entirely new ones—vendors are devising next-genera-
tion PC compatibles that are significantly advancing the state of the art
of microcomputers.

Nowhere is this more evident than in servers. The Pentium is so power-
ful that it outruns some mainframes in raw compute speed, yet if it's strapped
into a conventional PC design, the resulting system won’t provide the per-
formance or robustness needed for it to be the center of an enterprise network.
To boost critical [/O speed, engineers are using new bus designs and stor-
age subsystems. Equally important, they are harnessing techniques such
as redundancy, error correction, and predictive diagnostics 1o give 80x86 sys-
tems the reliability and manageability typical of hosts.

The first Pentium systems don 't take full advantage of the new CPU. As
with the transition from 386 to 486 systems, old designs are being adapted for
use with the faster processor. But in the next year, a growing number of
“true”” Pentium systems will appear.

ANDY REINHARDT

The New High End

Initial Pentium systems will be richly configured because vendors assume
that the first, most eager buyers are less cost sensitive. According to Tony
Tong, product marketing manager for motherboard producer Elitegroup
Computer Systems (Fremont, CA), Intel’s reference design for Pentium ma-
chines *‘uses higher-performance, higher-cost components and reinforces
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What Makes a Real Pentium System?

Server and Desktop:
High-speed
serial port(s)

Server and Desktop:
EPP or ECP
parallel port(s)

Desktop:

Graphics accelerator
on local bus
Server and Desktop:
Built-in SCSI-2

Server:
EISA or Micro
Channel siots

Desktop:
ISA, EISA, or Micro
Channel slots

Server:
PCl slots

Desktop:
PCl or
VL-Bus slots

an attitude that these will be sexy, no-
holds-barred systems.”

For example, Pentium systems may of-
fer VRAM-based (video RAM) graphics
accelerators, built-in SCSI-2 connectors,
CD-ROM drives, or multimedia support
via DSPs (digital signal processors) or ded-
icated audio/video chips. In fact. the ar-
rival of Pentium systems could herald a
new baseline for how the market views a
“standard™ PC, because vendors will pack
the systems with fancy features.

Whether these deluxe capabilities will
migrate down to the mass market as Pen-

-

82 BY'TE JULY 1993

tium systems become
more common is open
to question. Neal
Margulis of video
chip manufacturer S3
(Santa Clara, CA)
says that by putting
such features into sys-
tems now, vendors
push up volumes and
make the features less
expensive. “Not much
| of this stuff wili get

stripped out once it
| appears to be standard
| in Pentium systems,”
| he says. “Customers
| wili no longer want to

buy systems without
| it.” Others argue that

given the price sensi-
| tivity of commodity
‘ PCs today, stripped-
I
|

. down Pentium ma-
chines are bound to be
marketed in the fu-
ture.

It is commonly as-
sumed that the Pen-
tium will find its
strongest initial accep-
tance as a server plat-
form, but this may
be only partly true.
“In servers, the Pen-
tium will be overkill
for some time,” says
Mark Garver, vice
| president of corporate
strategy at Tricord
Systems (Plymouth,
MN), which never-
theless plans to use
| the Pentium in its
ES5000 PowerFrame
server. Garver says
that Pentium servers
will boost network
| throughput only if

there are matching
improvements in /O performance.

On the other hand, database and other
application servers used in client/server
environmenis can benefit now from a faster
CPU and memory subsystem. “The Pen-
tium is going to mean a lot more to my
customers running SQL Server and Notes
and Oracle on OS/2 than to my customers
running NetWare,” says Davis Fields, vice
president of marketing for Parallan Com-
puter (Mountain View, CA). Parallan,
which is partly owned by IBM, designed
the superservers that are sold as the PS/2
Models 195 and 295.

Most of the initial Pentium systems are
based on upgradable designs in which the
processor/memory complex may be opti-
mized for the Pentium, but the balance of
the system is generic to 386 or 486 imple-
mentations. “The first generation of 486
systems were patched solutions—a 486
CPU slapped into a box optimized for the
386,” says Jim Mathios, an R&D project
manager for HP. “The same thing will hap-
pen with the Pentium: Right now, every-
body is gluing together less-than-optimal
systems based on 486 designs.” By the
end of 1993 or early 1994, however, cus-
tomers will start to see what Mathios calls
“proper” Pentium systems—machines de-
signed from the ground up around the Pen-
tium.

Real Pentium Systems

How to define a “real” Pentium system is
far from obvious. One criterion might be a
completely 64-bit design, but this is im-
plausible for technical and economic rea-
sons; for example, there’s no rationale for
a 64-bit version of the ISA/EISA bus. Why
add the complexity and cost if some com-
mon add-in devices—modems, for in-
stance—can’t take advantage of it?

Instead, the Pentium standard will like-
ly combine multiple buses, fast interfaces,
and a higher degree of integration on the
motherboard than 486 systems. Desktop
systems will include accelerated graphics,
stereo audio, and other multimedia fea-
tures. Servers will likely offer high-relia-
bility features, diagnostics, and system
management.

One element that may set Pentium sys-
tems apart from their predecessors is their
memory subsystem. The chip’s 64-bit
memory interface now operates at 60 and
66 MHz. At these speeds, today’s DRAMs
require an external cache to keep the
processor fed with code and data. Most
systems will use caches of 256 KB or larg-
er—probably built from synchronous
SRAM (static RAM) chips—to ensure hit
rates above 90 percent (see “New Memory
Architectures to Boost Performance” on
page 86).

With a cache hit rate this high, the path
from cache to main memory may not need
to be wider than 32 bits; HP estimates that
the incremental performance from using
64-bit DRAM could be as little as 5 per-
cent, because the wider bus will help only
when there is a cache miss. Given that 64-
bit memory can be configured and ex-
panded only in multiples of 8 MB, a 5 per-
cent performance gain may not justify the
reduction in RAM flexibility.

But Tom Benoit, business development
manager for motherboard maker Micronics
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(Fremont, CA), takes a different view.
“Anything with a 32-bit memory interface
isn’t areal Pentium system,” he says. Mi-
cronics has implemented 64-bit memory
on its Pentium motherboards because it
adds no incremental cost, Benoit says,
adding that even a 5 percent performance
delta can make a big difference to high-
end users.

As for emerging RAM architectures,
vendors are taking a wait-and-see attitude.
For now, traditional hierarchical cache de-
signs can bridge the processor/memory
bandwidth gap and cost less to implement.
But systems will eventually need faster
DRAM to accommodate cache misses.

Hierarchical Buses

Another defining element of real
Pentium systems will be the use
of a local or mezzanine bus. A
local bus is a direct extension of
the processor’s lines and oper-
ates on the same clock, like the
VESA (Video Electronics Stan-
dards Association) local bus
with the 486. A mezzanine bus
is conceptually between a local
bus and an I/0 bus: Its lines are
buffered from the processor’s,
and its clock can be proportion-
al to the CPU’s (i.e.. one-half or
one-third the speed). A faster
bus is implicit in any system
sold today. 486 or above.” says
Elitegroup’s Tong. “The bene-
fits are obvious: For almost no
incremental cost, you get much
better performance.”

Intel is pushing vendors to
adopt its PCI (Peripheral Com-
ponent Interconnect) specifica-
tion and chip set for a mezza-
nine bus in Pentium systems,
and most vendors believe the
two will become tightly linked.
PCI is now specified at 32 bits
and operates at half the speed of
the Pentium’s external clock.
The new PCI 2.0 revision adds
support for 64-bit addressing
and 3.3-V implementations. as
well as the first definition of a
PCI connector slot for add-in
cards. Use of PCI among sys-
tem makers will get a boost late
this year when VLSI Technol-

—

Serial/parallell VideoI | IDE

Serial/parallel I

tration.” In other words, if PCl is too close-
ly associated with the Pentium, and if Pen-
tium volumes stay small compared to the
486’s, the market for PCI add-ins won’t
be large enough to attract third-party de-
velopers. Vendors say that another sup-
plier besides Intel needs to deliver PCI
support for the 486, but none has yet com-
mitted.

The alternative to PCI is VESA's VL-
Bus, which has gained wide use in the 486
world. Opti (Santa Clara, CA) has a chip
set that supports the Pentium and VL-Bus,
and it may prove to be a lower-cost solu-
tion than PCI because of the large num-
ber of inexpensive VL-Bus controllers al-
ready available.

Like PCI, VL-Bus is currently speci-

Memory

The PC, circa 1993

32 bits

32 bits
CPU or 64 bits

or 64 bits Local bus

16-bit ISA or 32-bit EISA/MCA

Expansion slots
(modems, NICs,
SCSI)

Graphics IDE
accelerator | |or SCSI

Expansion slots
(modems, NICs,
multimedia cards)

fied at 32 bits, but the pending 1.1 speci-
fication will provide support for 64 bits.
Wagqas Khan, senior product marketing
manager for Opti, says that the company
started with VL-Bus support for Pentium
“because there are controllers available,
so people could get machines right now.”
By comparison, he says. there is an “ex-
treme shortage” of controllers and add-ins
for PCI, although many are scheduled for
introduction in upcoming months.

The major criticism of VL-Bus is that it
is not as robust as PCI and may run out of
gas above 50 MHz because its timing was
designed for 40 MHz or below. “PCI has
done a better job of addressing what a lo-
cal bus needs to be.” says a senior design
engineer at a leading system maker. Since
VL-Bus is so closely tied to the
486, glue logic is needed to im-
plement it as a mezzanine bus for
the Pentium.

Only two of the systems that
were tested by the BYTE Lab
use the VL-Bus. Some use a pro-
prietary local bus for video and
none use PCI. Some, including
Compaq and NCR, say they are
committed to eventually imple-
menting PCI.

However, for low-speed func-
tions, such as serial I/O with mice
and modems, you don’t need
anything more than the low-cost
ISA bus. Ahmet Houssein. di-
rector of engineering for the net-
works and servers product group
at Zenith Data Systems (Buffalo
Grove, IL), notes that ISA offers
a larger choice of option cards
than newer buses. On the other
hand, designers might be able to
eliminate an ISA bus entirely by
using only VL-Bus or PCI and
attaching one of the emerging
serial 1/0 schemes to it for use
with slower devices. The PCI 2.0
specification also includes a
shared slot that allows you to in-
stall either an ISA or a PCI card.

EISA is a different story. Mi-
cronics’ Benoit believes that Pen-
tium servers will typically in-
clude EISA slots. “Servers need
eight or more slots, and you can’t
| put that many on VL or PCI,"”" he

says, adding that while customers

ogy becomes a second source
for a Pentium-PClI chip set.
However, unless PCI also be-
comes a factor in the 486 mar-
ket, it could become, as one wag
put it, “the next EISA: a server
architecture with limited pene-
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The trend in PC design is ro move functions off the general-purpose 1SA bus
and onto wider. specialized buses tied 1o the speed of the CPU. ISA’s 8-bit
interfuce and 8-MH: clock create a bottleneck for all peripheral functions.
By contrast, today’s systems have 32- or 64-bit paths from CPU to
memory and 32- or 64-bit local buses for speedy subsystems such as video
and storage. Today's systems also use ISA for slower 1/0 and to maintain
backward compatibility.

have balked at the price of EISA
in the past, it’s relatively less
expensive in a Pentium system.

Others are less sure. Carl Am-
dahl, chairman and chief techni-
cal officer for superserver maker
NetFrame Systems (Milpitas,
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Cover Story

New Memory Architectures to Boost Performance

TOM R. HALFHILL

o ne of the system bottlenecks ex-
poscd by high-speed processors
like the Pentium is the interface to main
memory. This interfuce is the most cru-
cial pathway in the entire computer. be-
cause it’s responsible for carrying a con-
stant flow of program instructions and
data between memory chips and the
CPU. If memory or the pathway fails
to keep pace with the CPU’s insistent
requests. the CPU stalls in a wait state
and valuable processing time is lost.

Today’s DRAM chips—variously
known as asynchronous, page-mode, or
generic DRAMs—are constrained by
both their internal architecture and their
interface to the CPU’s memory bus.
DRAM architecture hasn’t changed sig-
nificantly since 1974; neither has the
memory interface in desktop PCs, ex-
cept that memory buses have grown
wider—from 8 bits on the 8088 10 64
bits on the Pentium. Although wider
buses have increased the available raw
bandwidth. throughput still lags behind
the spiraling demands of faster micro-
processors.

More and more PCs now bridge the
gap by using high-speed SRAM (static
RAM) chips to cache traffic between
the CPU and DRAMs. A typical 486 or
Pentium system might have 256 KB of
SRAM cache. But SRAM is much cost-
lier than DRAM, and boosting cache
beyond 256 KB yields a diminishing
rate of return.

To get around these limitations, sev-
eral new technologies have becn devel-
oped. Most of these technologies re-
quire new types of DRAMs, but two of
them attack the memory interface prob-
lem. It’s not clear at this point which
will become the new DRAM standard.
All of them cost about 15 percent more
than generic DRAM, but even so, they

CA). says EISA is “not appropriate™ for
mission-critical scrvers, citing its lack of
both scalability and support for parity
checking. By contrast. he says. NetFrame
can use an unlimited number of its pari-
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can reduce the overall cost of a system
by eliminating the SRAM cache and as-
sociated controller chips. This can also
result in a smaller motherboard that con-
sumes less power. These are important
considerations for portable systems.

Enhanced DRAM. EDRAM., the
brainchild of Ramtron (Colorado
Springs, CO), is the only new DRAM
that is now shipping in volume. It takes
an evolutionary approach by integrat-
ing a small SRAM cache with a fast
core of otherwise generic DRAM. Each
EDRAM chip has 2 Kb of 15-nanosec-
ond SRAM and 4 Mb of 35-ns DRAM.

Ramtron’s benchmarks show an
EDRAM-equipped machine outper-
forming a comparable system with
generic DRAM and an SRAM cache.
unless the application program fits com-
pletely inside the cache. In that case,
EDRAM delivers about the same per-
formance as the other system. Ramtron
says it already has 44 EDRAM cus-
tomers and that EDRAMs are going into
everything from desktop PCs and work-
stations to laser printers and copiers.
However, none of the first Pentium sys-
tems use EDRAM.

Rivals criticize EDRAM for being
single-sourced. Ramtron says it is seek-
ing second sources. Without the price
competition and redundant supply fos-
tered by multiple sources, some ven-
dors are reluctant to adopt EDRAM.

Cache DRAM. CDRAM, invented by
Mitsubishi. is simitar to EDRAM. It in-
tegrates an SRAM cache with either 4
Mb or 16 Mb of DRAM. Although
CDRAM’s on-board cache is larger (16
Kb versus 2 Kb), the DRAM is slower
(70 ns versus 35 ns). But CDRAM’s
on-board SRAM can be used as either a
cache or a buffer, depending on whether
the application requires serial or ran-
dom access to the data.

When retrieving data serially—for
cxample, to refresh a bit-mapped
screcn—CDRAM can prefetch the data

tv-checking, 25-MBps MPSA (Multi-
processor Parallel Server Architecture)
buses in a single system.

Tricord Systems shares Amdahl’s cri-
tique. using its own bus design to optimize

from its DRAM core into the SRAM
buffer and thus improve performance. In
fact, Mitsubishi claims that CDRAM,
which is single-ported. is faster for such
applications than dual-ported VRAM
(video RAM) is. The company says a
CDRAM-based PC will run as fast as
a comparable machine with DRAM and
a 256-KB secondary SRAM cache.

Mitsubishi is the sole source for
CDRAM, which is now being ramped
up to volume production. However, Mit-
subishi says chips will also be available
from NEC and perhaps another company.

Svnchronous DRAM. SDRAM is an-
other cvolutionary alternative. and it is
attracting the widest support among
semiconductor manufacturers. SDRAM
chips are coming later this year or in
1994 tfrom Mitsubishi. NEC. Samsung,
Texas Instruments, and nearly every
other major DRAM player. To ensure
that SDRAM chips are interchangeable.
a standard is being developed by the
JEDEC (Joint Electronic Device Engi-
neering Council).

Unlike today’s asynchronous
DRAMSs, SDRAMs exchange data with
the CPU in sync to an external clock
signal and are designed to run at the full
speed of the CPU/memory bus without
imposing wait states. For instance. TI’s
16-Mb SDRAM, which the company
will be sampling late this year, is rated
for speeds of up to 100 MHz. That’s
fast enough for the 66-MHz Pentium.
with enough headroom to accommo-
date even faster processors.

SDRAM performs best when trans-
ferring data serially. TI says it’s ideal
for applications like word processing,
spreadsheets, and multimedia. But for
programs that depend heavily on ran-
dom access (e.g.. databases), a cache-
type memory like CDORAM or EDRAM
will probably outperform SDRAM.

Ruambus DRAM. RDRAM, developed
by Rambus (Mountain Vicw, CA), takes
a more revolutionary approach to the

performance and reliability: CPU. mem-
ory, and disks are on a separate high-speed
interconnection. while off-the-shelf cards
such as network interfaces plug into EISA
slots. Similarly. Parallan uses a high-speed
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memory-bandwidth problem. In addition
to introducing a new type of memory
chip. Rambus has reinvented the inter-
face to the CPU.

RDRAM chips are vertically packaged.
with all pins on one side. They exchange
data with the CPU over 28 wires that are
no more than 12 centimeters long. The
bus can address up to 320 RDRAM chips
and is rated at 500 MBps. although 400 to
450 MBps is more realistic. That com-
pares to about 33 MBps for asynchro-
nous DRAM.

RDRAM chips have no on-board
SRAM, but pages are cached by reading
the sense amplifiers. The controller em-
ploys a new type of I/O cell, and the bus
requires no extra glue logic. The chips
can be manufactured in the same plants
that make generic DRAMs.

Rambus is now sampling 4-Mb
RDRAMSs 10 major system vendors and is
planning for volume production this fall.
A 16-Mb RDRAM is also in the works.
Rambus has licensed its technology to
Fujitsu, Hitachi, NEC. and Toshiba.

RamlLink. This technology is the most
revolutionary of all, but it is destined for

use further in the future than the others. It
concentrates on the CPU/memory inter-
face rather than the internal architecture of
the memory chips. RamLink originates
from the IEEE. but many firms are in-
volved in its development. including Ap-
ple. Hewlett-Packard. TI. and all the ma-
jor DRAM makers.

The technology is an offshoot of a re-
cently adopted IEEE standard known as
SCI (Scalable Coherent Interface), which
defines a system architecture that cn-
compasscs anywhere from one to 64,000
microprocessors. RamLink is a memory
interface with point-to-point connections
arranged in a ring, like a network. Traffic
on the ring is managed by a memory con-
troller that sends messages to the DRAM
chips. which act as nodes. Other nodes
can be ROM chips. tflash ROMs, drives.
or even additional RamLink rings.

Hans Wiggers of HP Labs, who is
chairman of the IEEE RamLink commit-
tee. says that RamLink could run as fast
as 500 MHz or even | GHz. But Ram-
Link is still years from reality. “Every-
body says. *Oh, this is very interesting,’
but nobody has committed any designs

to it yet.” Wiggers says.

Even if you disregard RamLink and
focus on the near-term contenders. it's
unclear whether EDRAM. CDRAM.
SDRAM. or RDRAM will become the
new memory standard. *“I wouldn't even
touch predicting which of these will be
the long-term winner.” says Sherry Gar-
ber. an analyst at In-Stat (Scottsdale. AZ).
“These things just haven't been out long
enough. It takes a lot of momentum to
replace a known product.”™

System makers are reluctant to adopt
any of these alternatives until an obvious
leader emerges. Nobody wants to build
a computer with RAM that’s not in wide
production and that users can’t readily
find when they want to expand memory.
“It’s really hard for a clone maker to go
out on a limb.” notes Steven Przybylski,
a consultant in San Jose. California, who
specializes in system architectures.

Przybylski says that although the new
DRAMs all command about the same 15
percent premium over existing DRAMs.
prices could swing radically as produc-
tion ramps up. “Volume is everything.” he
says. “What makes them so expensive is
that no one is buying them.”

The new DRAMSs may filter slowly
into the market by filling niches. They
offer clear advantages for certain em-
bedded applications and may replace
VRAM on video cards. As volumes rise
and prices fall. they could move gradually
into main memory.

Another possibility is that an evolu-
tionary design such as SDRAM will till
near-term needs for taster memory in Pen-
tium-class systems. Later in the decade, as
processor speeds approach 1 GHz, arev-
olutionary approach such as RDRAM or
RamLink might rescue users from yet an-
other memory bottleneck.

It's also possible that no single solu-
tion will prevail. In-Stat’s Garber notes
that the worldwide DRAM market was
worth $8.5 billion last year. “That’s big
enough to support more than one DRAM
architecture,” she says.

Tom R. Halfhill is a BYTE senior news editor.
You can reach him on BiX as "thalfhill.”

internal bus for CPU. memory. and SCSI-
attached disks and ofters duat Micro Chan-
nel slots for network interfaces. WAN
(wide-arca network) connections, fax
modens, and tape drives.

Motherboard Integration

Pentium systems will have an even high-
er level of motherboard integration than
486 machines now have. “The mare inte-

gration, the lower the price and the higher

the reliability.” savs Tom Mays. senior
vice president of NCR's general-purpose

product group in Dayton. Ohio.
Mays projects that within about 12 10
18 months. users will see single-board
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We'd hate to brag. So we'll let the PC
press do it for us.

Both PC Magazine and Publish called the
HP ScanlJet Ilc the Best Color Scanner for
1992. While PC Computing named the
black & white/gray-scale HP ScanJet 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 lightning-fast
speed and precise color registration.
TWAIN support allows scanning without
having to switch between applications.
And HP AccuPage technology with 400-
dpi resolution can tackle the toughest
OCR challenges. What's more, capabilities
this advanced are now even more afford-
able. List price on the HP ScanJet Ilc has
just dropped to $1,599. 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
about the HP ScanJet [lc and IIp or semi-
nars in your area, call 1-800-SCANJET,
Ext. 7365F And judge for yourself.
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Revisiting the Lowly 1/0 Ports

Your system has a sizzling processor and an
architecture enhanced to match its horse-
power. But when you print a document, the
data is squeezed through a parallel port at a
measly 150 KBps. Clearly, something is wrong
with this picture.

With the amrival of the Pentium, system mak-
ers are taking a hard look at serial and paral-
lel /0. These ports are now seeing increased
use— for attaching not only printers but also
devices ranging from tape drives to network
interfaces—and are quickly becoming a per-
formance bottleneck.

Many vendors are now adopting port tech-
nologies that dramatically boost /0 port speed.
The new ports are also smarter, opening up
new avenues of capability and easing the bur-
den of configuration. Some of these ports will
begin appearing in systems this year.

Faster Parallel

Improvements to the standard parallel port
began a few years ago when Xircom, a maker
of parallel-port network interfaces, helped In-
tel define a faster specification. The Enhanced
Parallel Port, or EPP, was supported in Intel’s
386SL chip set and became common in note-
book computers. It raised throughput from
150 KBps to 2 MBps.

Hewlett-Packard was also interested in rais-
ing parallel-port speed to boost LaserJet per-
formance, and it devised a technology called
Zippy that runs between 2 and 5 MBps. Zippy
is bidirectional, which means the printer can
talk back to the PC to report job status or er-

computers based on either the 486 or the
Pentium with SCSI-2, DSPs, video codecs,
and LAN interfaces on-board. Some of
these components will show up even soon-
er in carly Pentium systems.

SCSlis a given. “It's clear that SCSI-2
has completely won for any kind of high-
performance systems,” says Amdahl. “The
notion of using 1DE just isn’t right in these
[systems|.” IDE is closely tied to the ISA
bus and suited for a small number of local
devices, whereas SCSI supports more de-
vices at greater distances and with more
flexibility. In servers, and perhaps even in
some desktops. single- and dual-SCSI con-
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ror conditions. After Microsoft joined forces
with HP, the technology was renamed Extend-
ed Capabilities Port, or ECP. Now an IEEE com-
mittee considering parallel-port enhancements
has decided to roll EPP and ECP together into
a standard called 1284.

Support for IEEE 1284 parallel ports is forth-
coming from chip-set and BIOS vendors, as
well as from HP and other printer and scanner
makers. The impact on system cost is expect-
ed to be negligible. Microsoft will add support
for bidirectionality in the next version of Win-
dows; for example, improved Print Manager
dialog boxes might inform you that a printer is
out of paper or low on toner.

Serial Upside

Engineers see even more opportunity in serial
/0 than in parallel I/O: It uses less physical
space; presents fewer electrical problems,
such as cross talk; and scales up more easily
to optical media. Two technologies may gain
wide use in the next few years: Access.bus
from Philips Semiconductor and Serial Bus
from the IEEE.

Access.bus is like ADB (Apple Desktop Bus),
‘““only much better,” says Denis Pavillard, an
engineer at Logitech. It’s faster than ADB and
supports more devices. The technology, origi-
nally developed by Signetics, lets you connect
more than 100 serial devices, such as key-
boards, mice, trackballs, and digitizers, to a
single 100-Kbps port, eliminating the need for
muttiple connectors on the back of the sys-
tem. Devices identify themselves and can be

trollers will be tied to the local bus tor the
highest possible throughput. Slower de-
vices, such as tape drives and CD-ROMs,
might be hung off yet another SCSI port on
the EISA bus or Micro Channel.
Networking is less certain, because stan-
dards are in flux. Zenith’s Houssein be-
lieves that integrating a network interface
makes sense in a desktop or portable sys-
tem but not in a server: since the vendor
doesn’t know how the server will be net-
worked, open slots are provided instead.
But even on-board Ethernct, which has
steadily gained in popularity, may become
too limiting as new networking schemes,

“hot-plugged”’ (i.e., connected while the system
is running). DEC is already using Access.bus in
its Maxine workstation, and Logitech has de-
livered a compliant mouse.

Higher up on the performance scale is Ser-
ial Bus, also known as IEEE P1394. Serial Bus
is rated now for 100 Mbps, but someday it
might scale up to 400 Mbps; with speeds like
that, it’s clearly intended to be more than a
mouse port. In fact, Serial Bus is meant to be
a general-purpose interface that can replace a
range of 1/0 types, including ADB, RS-232, RS-
422, parallel, and SCSI. According to Michael
Teener, a plumbing architect for Apple and
former chairman of the P1394 committee, “it
will be the standard /O interconnect of the
future, beyond Apple and even beyond com-
puters.”

Like Access.bus, Serial Bus will require only
a single inexpensive connector on the back of
a system; attached devices need no DIP switch-
es or jumpers, and they will identify and con-
figure themselves dynamically. Unlike with
SCS|, a chain of Serial Bus devices won't need
addresses or terminators, yet the performance
is high enough to match that of SCSI-2.

Members of the IEEE P1394 group include
Apple, IBM, and NCR; Apple has reportedly al-
ready developed Serial Bus controller chips
that it will license to other companies. Teener
confirms that hardware and software proto-
types are now up and running and promises
that “real” hardware will ship in 1994. Pentium
and PowerPC systems are ideal candidates for
a Serial Bus port.

such as Fast Ethernet and FDDI over cop-
per. come on-line.

One of the best opportunitics for inte-
gration in high-priced Pentium systems is
multimedia. Intel is actively promoting the
incorporation into Pentium systems of an
Analog Devices AD1848 sound chip. the
same device used in Compaq’s Business
Audio and Microsoft’s Sound System. The
AD 1848 offers a basic interface between
real-world analog signals and the com-
puter’s digital format (i.e., 16-bit A/D and
D/A conversion at rates of up to CD-qual-
ity 44.1 kHz). However, user functions
such as voice annotation of documents or
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up into built-in Windows in 15 seconds.

And its amazingly long battery

™
L iR
i STHIAREAXLC
)
i

Produst Acceplance

life is made possible by TI's superior
power management system.

For more information about the
incredible, lightweight, award-winning
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spoken attachments to E-mail messages
must be provided through software, and
adding music functions requires addition-
al hardware—either a dedicated synthe-
sizer chip or a programmable DSP.
Micronics’ Benoit isn't ready to take
the plunge into multimedia. “We are re-
luctant to put anything on the motherboard
that will be obsolete within a year,” he
says. “Sound and video are still going
through too many changes right now to
integrate on the motherboard.” While ba-
sic parts such as the AD1848 won’t be
made obsolete, the functions wrapped
around them are indeed in evolution. For
example, dissatisfaction with the quality
of FM synthesis music is leading quickly
to the adoption of wave-table audio, and
video-compression standards are in flux. In
the long run, these functions will likely be
provided by a DSP coupled with sofiware
tailored to specific multimedia tasks, and
makers of commodity systems don’t yet
see a strong-enough market demand to
warrant the added cost of a DSP.
Graphics accelerators are also likely to
be integrated, but only in desktop systems
where imaging, desktop publishing, CAD,
and other graphics-intensive applications
need the extra horsepower. Intelligent

graphics controllers (e.g., bit blitters) are
likely to be attached to the local bus, as
they are now in many 486s. S3’s Margulis
says that because early Pentium adopters
“won’t be price-sensitive,” he expects a
typical graphics subsystem to include 2 to
4 MB of high-performance VRAM, not
less expensive DRAM. With 4 MB of dis-
play memory, a system can achieve 1024
by 768 resolution in 24-bit full color.

The Next Big Thing

Held back for years by a lack of standards
and software support, SMP (symmetric
multiprocessing) is one of those technolo-
gies that are often described as the Next
Big Thing. With the arrival of the Pen-
tium, Microsoft Windows NT, and Sun-
Soft’s Solaris 2.0, the era of SMP may
have finally dawned.

George White, president of Corollary
(Irvine, CA) and a longtime promoter of
multiprocessing, says that the Pentium will
cause “RISC bigots” to take a fresh look at
Intel. “We expect multiprocessing to get a
big boost from people looking for higher
performance and losing their bias against
Intel,” he says. Siemens Nixdorf has com-
mitted to using Corollary’s C-Bus II, a
400-MBps backplane that can support up

to 10 Pentium CPUs. Four or five compa-
nies are expected to demonstrate C-Bus II
systems at Fall Comdex this year.

Some people consider Corollary’s ap-
proach too proprietary, arguing that SMP
won’t become commonplace until it’s sup-
ported by major chip-set vendors. Yet the
multiprocessing architectures used by su-
perservers, from the Compaq Systempro to
systems from Parallan and Tricord, are
also homegrown and, in many cases, not
really symmetrical. Corollary’s licensable
designs, C-Bus II chips, and support for
them in Windows NT could expand the
use of SMP into a broader market.

However, Intel has also complicated the
picture with its rumored P54C, a kind of
“overdrive” Pentium that, instead of dis-
abling the existing chip (as does the 486
OverDrive), would work alongside it in a
multiprocessing fashion. Intel will posi-
tion this solution as a quick and easy way
to boost performance on the desktop, rather
than as a scalable multiprocessing archi-
tecture.

“The concern among MP people is that
this could give multiprocessing with Intel
CPUs a bad name,” says White. While the
P54C requires system makers to simply
add a socket, it won’t boost performance
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except for multithreaded programs in cn-
vironments such as NT or OS/2. It isn’t a
real SMP solution. because the chips share
the same bus and external cache.

Another kind of multiprocessing may
be redundant designs tor improved fault
tolerance. Says Opti's Khan: “People have
understood this technology for years. but
with the extremie price competition, they
haven't implemented it in PCs. The Pen-
tium will be the platform of choice for do-
ing things like dual-processor multipro-
cessing for reliability.”

Brian Croxon. vice president of Zenith's
network and server products group, pre-
dicts that Pentium systems will be designed
to absorb host functions previously un-
known in PCs. “You are going to seec the
ability to do remote diagnostics. automat-
ic dial-out. and system-level network man-
agement capability.” he says.

HP's Mathios agrees. ““Customers arc
looking for high availability. This leads to
things like redundancy, ECC |error check-
ing and correction] memory, disk arrays,
and predictive diagnostics,” he says. "And
these things start driving the system ar-
chitecture.”

Leading the charge in this arcna are the
superserver companics. For instance. Par-

allan now delivers ECC memory and par-
ity on all buses. and it offers a sophisti-
cated monitoring and diagnostics capabil-
ity. “Our system maintenance is actually
better than what’s available for main-
frames, because it uses a GUI front end.”

says Parallan’s Fields. The next release of

the system management sottware will sup-
port the SNMP protocol, which will allow
Parallan servers to operate in heterogene-
ous network management systems. Tri-
cord and NetFrame servers provide similar
levels of data integrity and diagnostics.

The Pentium itself will also help in this
regard, because it incorporates several new
diagnostic capabilitics. On-chip pertor-
mance-nonitoring registers maintain sta-
tistical information on cache hits. bus trans-
actions, and average processor waits. In
compliance with the Joint Testability and
Automation Group standard, internal Pen-
tium registers can be rcad directly, which
should help in debugging and testing sys-
tems. And the Pentium’s FRC (functional
redundancy-checking) mode lets two chips
run side-by-side and compare their results
in real time. Unfortunately, FRC mode
doesn’t indicate a resolution in casc of an
crror, so it serves to flag—but not solve—
data integrity failures.

Cover Story
Investing in Pentium

The first generation of Pentium PCs does
not yet take full advantage of the new
CPU. If you must buy a Pentium-based
system today, protect your investiment by
secking out one with a PCI or VL-Bus for
video or disk 1/O. A 64-bit memory inter-
face and a 32-bit /O bus are nice bonuscs.

However, it’s probably worth waiting
until the rest of the architecture catches
up with the chip and until the operating
systems that take tull advantage of the
Pentium are available and robust. And if
you're not sure of your needs but are plan-
ning to buy a 486 system anyway. consid-
er one with a P24T socket on-board (to
accommodate Intel’s unannounced Pen-
tium “overdrive” processor). with the un-
derstanding that when the chip that plugs
into it is delivered, it won't give you the
same performance levels as a native 64-
bit Pentium system. W
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Cover Story

Pentium P(s:

RAYMOND GA COTE
AND BARRY NANCE

he first afternoon I spent with a
roomful of new Pentium sys-
tems took me back 10 to 15
years—roaring fans, special
cooling hardware, and sturdy tank-like
cases that must be kept closed or the
electronics inside will surely melt. It is
difficult to view the first round of Pen-
tium-based systems as microcomput-
ers. They blur the already indistinct line
between microcomputers, supermicro-
computers, and minicomputers.

BYTE ran preliminary tests on nine
servers and two desktop systems. Most
of the units were based on existing de-
signs. All the vendors had been privy
to the Pentium specifications for some
time. This allowed them to build flex-
ibility into their latest 486 designs to
accommodate the Pentium. To move
their systems up to the Pentium, ven-
dors employed either a daughtercard
or a processor card approach. The de-
signs of these cards vary; they can con-
tain the processor, cache, DMA, and
memory with a 64-bit interface, or they
can provide simply the processor and
some support circuitry with a 32-bit
interface.

The ALR Evolution V-Q was the
only machine we looked at that imple-
ments the Pentium on the motherboard.
It and the NCR System 3360 are the
only two machines that feature com-
pletely new system designs to support
the Pentium.

All these machines are hot, in a very
real physical sense. A 66-MHz Pentium requires about 15 W
just to keep itself running—never mind the high-speed support-
ing electronics immediately surrounding it. The Pentium may
not be the first chip to have its own private fan mounted direct-
ly to it, but it is the first such chip to reach the mass market.

All the Pentium systems BYTE examined use at least a heat
sink, as Intel recommends. Some, including the Compaq and

The first
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Pentium systems
offer significant
performance
gains over the
486, but they
could do better

Power to Burn

Zenith offerings, use bath a heat sink and a fan
mounted directly to the IC. Newly designed sys-
tems such as the multiprocessor NCR System 3360
incorporate separate air channels and pathways
that guarantee processor cooling. Between these
two extremes are systems such as the Acer Acer-
Frame 3000MP, which uses a large conductive
cooling plate, and the IBM Model 95 66-MHz
Pentium Server, which has a row of squirrel-cage
fans mounted near the processor.

As processor speed and complexity increase, so
too does the need for raw electrical power. Pentium
systems tend to have large power supplies—400 W
or more is not uncommon. The power supply itself
produces its own heat problems, but most vendors have already
dealt with this problem in their fastest 436 designs by separating
the power supply and its cooling fan from the rest of the system.

All the systems we looked at adequately isolate the power
supply’s cooling airflow. However, heat is likely to become more
of a problem as the Pentium becomes readily available and clone
manufacturers place this year’s electronics in last year's cases.



Look tor designs that
allow adeauate air-
flow through the sys-
tem: Intel recom-

mends a minimum of

400 feet per minute.
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into two ring segments. each with 50 work-
stations. For the tests involving an odd
number of workstations (25 and 75). one
ring segment had one more workstation
active than the other. One of the more te-
dious aspects ol the test was assigning
workstations. We had to ensure that each
ring participating in the test had an equal
number of clients. The actual tests consist
of sequential and random workstation 1/0.
Each file I/0 test is run on 10 2-MB files,
reading and writing 512 bytes at a time.
What is most interesting about these
tests is what they reveal about the need (10
balance total system performance with the
Pentium processor. The BYTE bench-
marks allow you to configure a “processor
load.” which attempts to keep the server’s
processor busy while the clients perform
the timing tests. Run-
ning the benchmarks
on each server with
and without proces-
sor loading produced
negligible changes
in the throughput
results. This indicates

On the Server Side - that our tests were

We ran the Novell — - exercising the hard

file [/O server bench- ‘ drive subsystem more
—————

marks under various
network loads. Al-
though there are sig-
nificant differences
among the sysiems

b
L

than the actual Pen-
tium chip. That’s no
real surprise. but it’s
a point to be remem-
bered when deter-

7/
/

N

in the group. most I m—— =N mining if you need a
of their results were | IllIIIIIIIII!IlmIHh“:“ — / Pentium system.
within shouting dis- R T — y Even more telling

tance of one anoth-

er. Cost hecomes |

an obvious determi-
nant when evaluating

were the results of
the Pentium-based
systems compared 10
those of the Zenith Z-

these machines. Based on pricing avail-
able at press time. expect 1o pay at least
$8500 for a base-model Pentium server.

Server LT 466XE Model 500 with a 50-
MHz 486. (The Zenith Pentium module
was delivered too late to be included in

We ran the random and sequential file
1/0 tests five times for each server. The

benchmark activity was the only LAN
wraffic during euch
test. The network
connections consist-
ed of two Thomas-
Conrad 4045 token-
ring cards, each con-
taining 128 KB of
an-board memory.
The 1BM Mode! 95
66-MIHz Pentium
Server used two Mi-
cro Channel token-
ring cards and was
the only server that
didn’t use Thomas-
Conrad adapters.

The token-ring
speed was 16 Mbps.
The LAN was split

the network tests.) The 486-based Zenith
outperformed the DECpc 560ST and IBM
Model 95. and it didn't do that poorly
against the other systems, either. Again,
this points out that overall performance is
much more important than simply the per-
formance of a single component.

These systems would have undoubtedly
exhibited completely different rankings if
they had been tested with a more compute-
intensive environment such as SQL Serv-
er under OS/2. However. for a strict file
server. our numbers indicate you can do
just as well without a Pentium as you can
with one.

Desktop Power
Two of the first Pentium systems we eval-
uated—the Unisys and the Compaq—are

JULY 1993 BYTE 95
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being marketed as desktop machines, so

we (ested them with the BYTE low-level
DOS and Windows benchmarks. The DOS
CPU benchmarks show the Pentium sys-
tems running at speeds of up 10 13 times
the throughput of a Compaq Deskpro
386/33. However. overall system contig-
uration will drastically affect the perfor-
mance of an actual application. The Unisys
PW2 Advantage Plus 5606 system per-
formed exceptionally well on the file [/O
tests, but it was outclassed by the Com-
pag Deskpro 5/66M system in raw CPU
throughput and video.

The Windows benchmarks show even
more confusing resulis. The Unisys. which
uses a special pixel-caching video adapter,
outstrips the Compaq for drawing indi-
vidual pixels. and it maintains this advan-
tage for bit-block transters. However.
drawing real-world items such us lines, el-
lipses. un'd po!ygons is now here near as Pracessor. 3 =’ gy
speedy. Likewise. the Unisys system is 63 board slots—{ 3 1 Enclosed
percent guicker than the Compaq at se- 4 , : . ' i chamber
quential file I/ tasks but nearly 31 percent - for
slower a1 the random test. ° dimgied

. . airflow

Many of the discrepancies that these
tests show arise due to the number of dif-
ferent caches throughout the system. First,
the CPU and FPL! tests show the speed of
the system only while it's operating from  The NCR System 3360 was desigrcd as a mudtiprocessing Pentiuin system. The processor cards and
within the processor cache on the system  memory reside in their own compartment, at one end of which is a large fan that generates cnough
processor board. All the current BYTE  airflow 10 keep the nwvo processors cool.
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uccess. All software
developers strive
for it. Now, Don
Gall was on top of
the world. Software
protect'on made
all the difference.
Especially in
Europe and Asia.
Sales were four times
better than before. He is
the founding father of
Sentinel — the guru of
software success.

Struggling

Software Sales
One day, trekking through
the coffee fields of Java,
Don ran into his old college
buddy Simon Seagull. “Don,
my sales are well below
expectations.” Simon
explained his plight, “My
software should sell like
yours, Don!” Yet despite
critical acclaim Simon’s
company, SimonSays
Software, teetered on a
financial tightrope. “What's
your secret, Don?”

They spent hours
analyzing potential problems.
They looked at everything.

The Key to the Probiem
Finally, Don leaned back
and asked the assumptive
question, “What about
protection — are you using
Sentinel?”

Nervously, Simon sipped
his coffee. His hands shaking
as his eyes darted the room.
“No. I didn’t think I
needed to.”

Don’s chair slid
out from under ¢
him and he crashed %
to the floor. Amazed
in disbelief, Don cried, “You
What?!” Grabbing his tattered

scrapbook, Don
pulled out photas
of his travels. “Ever
been to Seoul?
~\® Prague? Anywhere?
¥ Ten bucks will buy
you anything, even
bootlegged copies of software.”

Don’s Road to Success
Thumbing through the
scrapbook, Don shared his
experiences. “Back in the
‘80s, I was in your shoes —
beaten, battered
and bruised.”
Simon listened.
“Then, after
a heart breaking
trip around the
world, I called the Software
Publishers Association (SPA).”

“I could hardly believe
it. They told me developers
lose billions of dollars each
year. Why? lllegally copied
software. In some countries
there are nine pirated copies
for each legal copy sold.”

I...L.I..

3
e 4 -

' money supporting

some software sell
than others.

Simon was disgusted, “It’s just
not fair.”

“That’s why I committed
myself to solving the
piracy problem,”
explained Don.

Simon’s eyes lit

up. “The dongle!”
he shouted. Don
corrected him, “Not just any
dongle — the dongle that
paved the road to success
for over 10,000 developers
worldwide — Sentinel.”

Successtul Developers
Use Sentinel

Don pulled a stack of letters
out of his gunny sack. “All
of these people tell the same
storv.” Don read about a
successful developer from
California who swears she
wouldn't be in business
without Sentinel. Another
company says protection costs
less than litigation, plus
they don‘t have to
spend time and

illegal users.

Others confessed
they wouldn't market
products internationally
without protection.

The hours flew by, story
after story, Simon learned
Don Gall's secret. To succeed
is to protect. To protect is to
secure with Sentinel.

Most Advanced and Widely
Used Dorgles in the World
Backed by the world leader
in software protection,
Rainbow Technologies, the
Sentinel Family of hardware
keys is the most diverse and
comprehensive selection
available. For DOS, Windows,
0S/2, Macintosh, LAN, UNIX
and others. They’re simple to
install, and are the most
reliable and compatible
available.

Rainbow offers just-in-
time delivery and the largest
technical support and
engineering staff in the
software protection industry.

Call Don Gall today for
a free copy of “The Sentinel
Guide to Securing
Software.” Or better
yet, ask him for a low
cost Sentinel Evaluation
Kit— complete with a
working dongle!

800/ 852-8569

FOR YOUR FREE GUIDE
TO SECURING SOFTWARE

SellUINEL

Securing the future of software

When you need a dongle, you need Sentinel.
The only dongle Don Gall will use.

RAINBOW

TECHNOLOGIES

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.

© 1993 Rainbow Technologies, Inc. All product names are trademarks of their respective owners.
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DOS Benchmarks

Compaq Deskpro 5/66M
Unisys PW?

10 12 14 © 10 15 20 25 30 0 100 200 300 400 500 600 0 1 2 3 4 5 6 7 8 9

All results are indexed, and higher numbers indicate better performance. Far each index in the DOS tests, a Compaq Deskpro 386/33L running Compagq DOS 5.0 = 1.

The overall index is the average ndex of the individual tests. The BYTE low-level benchmark suite identifies relative performance at the hardware level, breaking down
performance by system component. The results of these tests can help you to identity the relative performance of a given subsystem and to determine where perfformance
bottlenecks may lie. For a complete description of these tests, see “BYTE's New Benchmarks: New Looks, New Numbers,” August 1990 BYTE. The BYTE low-level
benchmarks, version 2.4, are available in the byte.bmarks conference on BIX, or you can contact BYTE directly.

Unix Benchmarks

Compagqg Deskpro 5/66M
NCR 3360
Unisys PW?

Zenith Z-Server LT

6 1+ 2 3 4 5 6 0 1 2 3 4 5 6 7 01 2 3 45 6 7 8 910

Pipe Context Switch
Compagq Deskpro 5/66M

NCR 3360
Unisys PW?

Zenith Z-Server LT

0 0.4 08 1.2 1.6 20 0 1 g 3 4 5 6 0 1 2 8 4 5 6

All results are indexed, and higher numbers indicate better performance. For each index in the Unix tests, a Sun Sparcstation IPC = 1. The -
overall index is the average index of the individual tests. Metaware compiler
Our Unix tests show relative performance for double-precision arithmetic, the Dhrystone 2 benchmark, spawning a process (execl(}). pipe-based . SCO binary

context switching, and running a shell seript with eight concurrent scripts running. Unix benchmarks are available on Usenet, in the listings area

Windows Benchmarks

Windows Overall
Compaq Deskpro 5/66M

Unisys PW?

on BIX, or on disk.

02 4 6 81012141618 0 2 16 20 0 2 4 6 8 10 12 14

] All results are indexed, and higher numbers indicate better performance. For each index in the Windows tests, a Compaq Deskpro 386/33L running Compaq DOS 5.0 and
Windows 3.1 = 1. The overall index is the average index of the individual tests.

BYTE's Windows test suite measures system performance running Windows. It is divided into three categories: Graphics, which includes calls to GDI drawing routines; Memory,
which measures the speed of memory access under Windows; and File /0, which measures performance of the fiie system on disk.
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H A L F You've been waiting for a powerful optical

storage drive that slides easily into any
H El G HT £ standard half-height computer
R IS bay. And Pioneer engineers did
¥) it. Presenting the world’s first
=~ 51" half-height multifunction
(rewritable/ WORM) drive. The DE-UH7101.

This feature packed
optical drive gives you
everything. Half-height
form factor, 53 msec
average seek time, dust protection, SCSI
interface, and removable media with
654 MBytes on a single 54 optical disk.
The multifunction capability allows use as
an erasable, rewritable work-
horse drive. And as a
WORM (write once
AP read many) archiver
\e/  for mass storage.

Along with great features, Pioneer
continues to build reliability into every
drive. By improving existing technology
and reducing the number of parts we
achieved an astounding 32,000 hours
mean-time between failures.

The DE-UH7101 is available

in internal or external units.

Call Pioneer at 1-800-LASER-ON
for full power at half the size.

Pioneer New Media Technologies, Inc.

OPTICAL MEMORY SYSTEMS DIVISION,
2265 E. 220th Street Long Beach, CA 90810
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Sequential 1/0

| NetWare Benchmarks
e Random I/O Hope
18000
7000
16000
1
6000
14000
5000 12000
|
[ 10000
4000
8000
3000
6000
‘ 2000
4000
| 1000 2000
12 25 50 75 100 12
Number of stations
’ —— AcerFrame 3000MP —o— 1BM Model 95
' —— DECpc 560ST —&— ALR ProVeisa V

ALR Evolution V-Q
| . HP NetServer 5/60 LM

Siemens Nixdorf PCE-5S
Z-Server LT

——
——

* Zenith server tests run on 486/50 CPU.

benchmarks don’t require hits in main
memory. Conversely, the file 1/O tests
highlight differences in approaches to on-
board disk caches as well as to the inter-
face.

The More, the Merrier

Beyond the promise of simply more speed
lies the ability to gang Pentium processors
into multiprocessing systems. We received
two such systems for review: The Acer
AcerFrame 3000MP and the NCR System
3360. We were unable to pit these two sys-
tems against each other, since the Acer-
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Frame arrived with only one processor
board.

The NCR 3360 we received had two
Pentium processor boards. NCR claims it
will deliver systems that support up to 16
processors. This is a ground-up redesign
that NCR configures for either desktop or
server use. It includes custom memory
management chips. a custom local bus for
video access, and the ability to provide
multiple processor access to shared video
memory. This means that the video is not
tied to a particular processor—whichever
processor board is free can update the dis-

On the network file /O tests, workstations open, read, and write files on
the server using either sequential or random-access patterns. The file
/O tests measure true server throughput; disk /O speed is the most
mportant factor, but processing speed and network /O performance
also contribute.

25 50 100 i

Number of stations

75

All servers are tested under NetWare 3.11. The figure shows the
aggregate throughput for each server for each test. Note that the figure
shows fotal throughput on the network—that is, the sum of the throughput
seen by each client on the network.

play. This also leads to the potential, with
still unrealized software, of allowing dif-
ferent processors to write to specific win-
dows on the display.

NCR’s use of a nonstandard local-bus
definition for the video means you'll be
limited in your choice of video cards for
this machine. For server use. this is not
much of a concern. and NCR claims it is
seriously considering PCI (Peripheral
Component Interconnect) 2.0 for future it-
erations of the 3360.

The 3360 points out the difference that
a good compiler can make to performance.

continued



New Timbuktu is the easiest way to network Macintosh and Windows
computers, so you can share printers, files and screens.

F=————= -

I
I I
I I
I I
: Call today for a free :
| demonstration video: |
11-800-998-7760 ext. 4.1

I ———

Macuser £ k1L
PCWeek Labs Overall Score 4.2
Macworld % % %k
LAN Times 5 Nodes

Moving information between Macin-
tosh® and Windows™ computers used to
be quite a feat of skill. Let alone nerves.

But now there’s Farallon’s new
Timbuktu® for Macintosh and Windows.

Timbuktu is the easiest way to create
a peerto-peer network. So, whether
you're on a PC or Mac, you can share
expensive peripherals like printers. And
exchange files quickly and easily.

You also get a
unique benefit— "
remote control.

Timbuktu can send
a real-time, full-color

Farallon

Power to the networlk.”

picture of your screen over the
network so you can control and

A 0 M o
view it from another Mac or WINDOWS
Windows PC. This lets you use =

your network for new things like 2
collaboration and user support.
Of course, Timbuktu is easy
to use and install. You don’t need a dedi-
cated gateway or server. And it works
with what you've got. Even other networks
on NetWare or TCF/IP.
For a free Timbuktu
product demo video,
just call. It's that easy.
1-800-998-7760 ext.4.

¥ runs with
NetWare

“Call 1-800-678-50735 for upgrades from Timbuktu and PhoneNET PC (previously AppleShare PC and PhoneNET Talk). Upgrades aleo avaliable for SitkaTOPS and Carbon Copy.
A copy of Timbuktu is required on each machine an the network. Single- and muté-packs are available.
All trademarks are property of their owners. 91962 All nghts reserved. For customer service, call (510) 814-500C. Or contact us on Amenca Online® or Appletink® ID: Farallon. CompuServe® ID: 75410, 2702. Internet ID: Farallon@faration.com.
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PENTIUM SYSTEM CONFIGURATIONS

These are the most important differences among the first Pentium systems. Pricing will be critical, with early models expected to cost
from $5000 to $20,000. All these systems will eventually ship in 66-MHz versions. (P=parity; EDAC=error detection and correction;

MC=Micro Channel; N/A=not available.)

'PROCESSOR  PROCESSOR-

SYSTEM MEMORY  CACHE EXPANSION-
TESTED SPEED TO-MEMORY  TYPE (AS TESTED)  BUS TYPE
_(Hlﬂ) _B_M@Wlm_ B B ) )
| Ace%rame 3000MP B 60 32-bit ECC 256 KB EISA, ISA
| ALR ProVeisa V 60 32-bit P 512 KB EISA, ISA
ALR Evolution V-Q 60 128-bit P 512 KB EISA, VL
Compag Deskpro 5/66M 66 128-bit P 256 KB EISA
| DECpc 560ST 60 32-bit P 256 KB EISA
’ Hewlett-Packard NetServer 5/60 LM 60 32-bit P 256 KB EISA
1BM Model 95 66-MHz Pentium Server 66 64-bit ECC 256 KB MC
NCR System 3360 60 128-bit ED:C 256 KB MC
Siemens Nixdorf PCE-5S 60 64-bit ZIDAC 256 KB \E/:-SA ISA,
Unisys PW’ Advantage Plus 5606 60 32-bit P 256 KB EISA
Z-Server LT 466XE Model 500 66 64-bit P 256 KB EISA
' Fast SCSI. *Includes 525-MB QIC tape drive. ° Estimated price. -

The BYTE Unix benchmarks are compiled
using the standard SCO Unix compiler.
We ran these standard binaries and a ver-
sion of the benchmark compiled with the
native NCR Metaware C compiler.

In some cases, the Metaware compiler
shows a 2.5 percent increase over the
standard SCO speeds. It was interesting to
see that some tests, such as spawning oth-
er tasks, were actually quicker when the
SCO compiler was used. With the
Metaware compiler, the 3360 ranks be-
tween the Silicon Graphics Indigo and
the IBM RS/6000 in speed. This speed
increase is seen without using a Pentium-
specific compiler.

The AcerFrame has been around since
late last year in 486 form. [t supports up to
four Pentium processors. Memory is
shared and accessible by all CPUs and
EISA-based subsystems. The processor-
to-memory interface, which Acer calls the
FrameBus, boasts a claimed bandwidth of
264 MBps.

Best Is Yet to Come

We expect few Pentium systems to land
on desktops in the immediate future. The
486 is still more than adequate for the av-
erage user. It’s likely that most Pentium
systems will be sold for use with server
applications, such as database and multi-
user Unix environments, where the pro-
cessing power can make a difference.
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Our early tests of Pentium systems are
hardly the last word. Most of the units
we’ve seen are not yet finished, particu-
larly in terms of software drivers and BIOS
code. All the systems discussed in this ar-
ticle will eventually ship with 66-MHz
processors, too, although many arrived at
BYTE with 60-MHz parts. Furthermore,
we’ve yet to see what these systems can re-
ally do with applications written using
compilers designed specifically for the

SCSI-2 CONFIGURATION PRICE
AS TESTED (RAM, AS TESTED
STORAGE, YIDEO, MONITOR)

None 16 MB, 5 520-MB $23,995
SCSI, 640x480,
no monitor

None 32 MB, 4 540-MB SCS! $12,989
array, 1024x768, 14"

None 32 MB, 4 540-MB SCSI $13,320
array, 1024x768, 14"

None 16 MB, 510-MB IDE, $9399
12801024, 20"

Option card® 16 MB, 1-GB SCSI, $8500°
1024x768, 14"

Integrated’ 16 MB, 4- GB SCSI, $12,899
640x480, 14"

Option card’ 16 MB, 2 540-MB SCS|, N/A
1024x768, 14"

Integrated 64 MB, 1-GB SCSI, $19,000°
1280x1024, 19"

Integrated’ 16 MB, 510-MB SCSI, N/A
1024x768, no monitor

Integrated 16 MB, 1.2-GB SCSI, $10,000
1024x768, 14"

Integrated® 16 MB, 3 500-MB SCSI, $8915

1024x768, 17"

Pentium architecture.

For now, these systems are merely good,
fast implementations of 486-class ma-
chines. We won’t know what their full po-
tential is until Pentium-specific applica-
tions appear. B

Raymond GA Coté is a BYTE consulting editor.
You can reach him on BIX as “rgacote.” Barry
Nance is a contributing editor for BYTE. You cun
reach him on BIX as “barryn.”

Company Information

’ Acer America Corp.

San Jose, CA

| (800) 733-2237
fax: (408) 456-0471
Circle 1060 on Inquiry Card.

Advanced Logic
Research, Inc.

Irvine, CA

(800) 444-4257

fax: (714) 581-9240
Circle 1061 on Inquiry Card.

Compaq Computer Corp.
Houston, TX

(800) 3451518

Circle 1062 on Inquiry Card.

Digital Equipment Corp.
Maynard, MA

(800) 722-9332

(800) 5245694

Circle 1063 on Inquiry Card.

Hewlett-Packard Co.
Palo Alto, CA

fax: (800) 752-0900
Circle 1064 on Inquiry Card.

IBM PC Co.

Somers, NY

(800) 722-2227

fax: (800) 426-4329
Circle 1065 on Inquiry Card.

NCR Corp.

Dayton, OH

(800) 637-2600

(513) 443-5000

Circle 1066 on Inquiry Card.

Siemens Nixdorf
Iinformation Systems, Inc.
Burlington, MA

(800) 226-1484 ext. 3396
(617) 273-0480 ext. 3396
fax: (617) 221-0201

Circle 1067 on Inquiry Card.

Unisys Corp.

Blue Bell, PA

(800) 448-1424

(215) 986-4011

fax: (215) 986-6850
Circle 1068 on Inquiry Card.

Zeonith Data Systems
Buffalo Grove, 1L

(800) 553-0331

(708) 808-5000

fax: (800) 472-7211

fax: (708) 808-4434
Circle 1069 on Inquiry Card.



June 14,1963
Cindy Smith plays with color.
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Thirty years later her business
depends on it.



Introducing the
(QMS ColorScript Laser 1000
Now your business has
total freedom of expression.

For Cindy, communicating decision-critical
information quickly, flawlessly and in
brilliant color is now her livelihood. 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 to a
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 Syster.

e Laser color and monochrome printing

* Compatibility with PostScript™ Level 2 and
Level 1, HP PCL’5C and HP-GL" ® TrueType
font scaling e Automatic collation e All
four ports accept data simultaneously

* Automatically interprets incoming

data and selects correct language from
those available e 65 resident type fonts,

all with multilingual character sets

* EfiColor” and Colorimetric color
dictionaries and Apple ColorSynch™

device profile e Supports DOS, Windows,
Macintosh® and Unix” applications

* Software loadable systern upgrades

* QMS Crown™ multitasking technology.

S4

Expression is a serious business.
Call QMS today at 800 841-0760 or 205 633-4300 for more information.

QMS, QMS ColorScript and the QMS logo are trademarks or registered trademarks of QMS, Inc. PostScript is a trademnark of Adobe Systerns d which may be registered in
certain jurisdictions. All other product and company names mentioned are trademarks or registered trademarks of their respective compani
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State of the Art

NEW KNOWLEDGE TOOLS

Combining knowledge-based systems with neural networks, genetic algorithms, case-based reasoning,

and other emerging technologies produces new types of tools. They’ll help you come to grips with tasks
that will dominate the workplace in the coming years.

SARA HEDBERG




new generation of applications is

helping companies work smarter
by letting them take advantage of their col-
lective experience. The applications, called
KBSes (knowledge-based systems), are
also playing a growing role in rightsizing
companies by reducing costs and improv-
ing workers’ performance.

KBSes capture a company’'s intellectu-
al capital —its expertise and experience—
and distribute it throughout the enterprise
over a network. For example, American
Express (New York, NY) placed corpo-
rate policies and procedures in its KBS to
assist its credit authorizers to rapidly han-
dle transactions.

New intelligent systems combine KBSes
with other emerging technologies, such as
neural networks, CBR (case-based rea-
soning), genetic algorithms, virtual reality,
and multimedia (see the glossary). Poten-
tial new applications of these hybrid tech-
nologies include coordinating all the func-
tions and departments of a corporation,
improving customer service at reduced
cost, and developing better software more
quickly.

Smarter Tools

KBS technology evolved from expert sys-
tems, which were designed to encode an
expert’s knowledge into a computer pro-
gram in the form of IF... THEN rules. The
expert systems of the early 1980s proved to
be difficult to build because of the chal-
lenge of capturing all of an expert’s knowl-
edge. They were also difficult to maintain,
because their large rule bases had little or-
ganization. Most expert systems were
stand-alone applications on dedicated
workstations.

In the mid-1980s, researchers married
rule-based expert systems with powerful,
frame-based, object-oriented representa-
tion. This combination helped represent
complex data structures, their constraints,

New Knowledge Tools

Knowledge-based systems let you
make the most of your business's
intellectual capital ..... 1L O 6

ILLUSTRATIONS: DOLORES FAIRMAN © 1993

and their relationships. The pairing pro-
duced a new generation of software de-
velopment tools and applications, called
KBSes.

With their ability to represent, manage,
and analyze complex knowledge and
processes, KBS software development
tools offer powerful advanced program-
ming techniques that are highly produc-
tive. “KBS technology is really a super-
set of object technology,” says Dennis
Yablonsky, president of the
Carnegie Group (Pittsburgh,
PA), a consulting firm spe-
cializing in intelligent-soft-
ware technologies for man-

A KBS QUICK PRIMER

A KBS (knowledge-based
system) is an application

dled by either of the technologies it com-
prises. Because it can access, organize,
and analyze unstructured information that
cannot be captured in databases (e.g., free-
text data), CBR allows the hybrid system
to handle people’s experiences, or cases. It
also enables the system to perform broad,
shallow reasoning across these cases by
matching new cases with existing ones in
the case base (see “Roll Your Own Hy-
brids™ on page 113).

Customer service is one
area where companies are
implementing systems that
combine KBS and CBR
technology. For instance,

ufacturing. . Compaq Computer (Hous-

that can store, retrieve, and NGB R B
The Next Generation analyze vast stores of proach to automate such
Researchers and software | knowledge and data. KBSes | customer service functions
developers are combining are extensions of the old Al as answering questions and

KBS tools with other emerg-
ing software technologies.
Although the hybrid systems
are still largely experimen-
tal, preliminary results indi-
cate that such coupling can

notion of an expert in a box.
As a new generation of what
used to be called expert
systems, KBSes came into

troubleshooting (see the text
box “Help Is on the Way™).

Coordinated Engineering
Hybrid systems composed
of KBS and CBR technolo-

enable more complex prob- | being ahout 8 years ago. gy are also proving fruitful
lem-solving techniques than in managing product life
have been available to pro- Today, th.ey are used to cycles (ig.e.. coordinating
grammers in the past. accomplish such tasks as the design, marketing, and

For example, if you com- | diagnosing equipment parts inventory of a prod-
bine multimedia and virtual bl m ti uct). With its rich represent-
reality with KBS technol- HOSCTISHBVELas ng_ ation capabilities, a KBS
ogy. you create a powerful | stock trends, scheduling allows a company to store
user interface for the KBS. | production, and designing and intelligently retrieve
Programmers can use KBS product decisions and

new products.

technology to manage and

trade-offs that can guide fu-

retrieve multimedia data sources and to
create intelligent agents and objects in vir-
tual reality. As a result, computer inter-
faces come alive (see “See, Hear, Learn”
on page 119).

When a system combines a KBS and
CBR, it can intelligently process a wider
variety of information than could be han-

Roll Your Own Hybrids

Sometimes, your knowledge system needs the services
of other technologies, such as neural networks
or case-based reasoning..... LA 3

ture decision-making. DEC, Boeing, and
General Motors are a few of the compa-
nies that use KBSes to coordinate such
tasks.

One of the most prominent research ef-
forts in product-engineering coordination
going on today is ARPA’s DICE (Defense
Initiative for Concurrent Engineering).

continued

See, Hear, Leam

Combining knowledge systems with
multimedia and virtual reality yields
intriguing results ..... 1. 1O
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L Gssany

| CBR (case-based reasoning) Programming
by example in which knowledge is stored in the
form of experiences, or cases.

expert system Technology designed to
encode an expert’s knowledge into a
computer program in the form of IF... THEN
rules.

frameo-based representation A technique
enabling more elaborate data definition of the I
facets of an object (e.g., constraints and
multiple inheritance) than can be achieved

with pure object-oriented technology.

genetlc algorithm A technique based on
natural selection. Generations of bit strings

are created, combined, and evaluated using ‘
genetic-like operations to find near-optimal
solutions. |

KBS (knowledge-based system) An
application for representing knowledge that
offers the ability to analyze this knowledge
using IF...THEN rules.

multimedia The presentation of information
on a computer using audio, video, text,
animation, and graphics. )

neural network A system that emulates the
human nervous system and brain to process ’
information. Neural networks are used for

such things as sensor and signal processing '
and pattern recognition.

procedure-based system An object-

oriented programming technique that enables
the attachment of behavior to objects in the

form of code. When a message is received by
the code, the behavior is executed. |

rule A technique for representing human |
problem-solving and heuristic reasoning using
an IF...THEN form.

rule-based systems An approach
| popularized with expert systems that uses
IF...THEN rules and frames to encode
expertise in a knowledge base. An inference |
engine controls how the rules are used during
‘ the problem-solving process. ‘

virtual reality A process that uses
computers to simulate realistic 3-D audio,
visual, and tactile worlds. ‘

—_—

Under the leadership of the Concurrent
Engineering Research Center of West Vir-
ginia University (Morgantown, WV), the
research focuses on integrating intelligent
software tools—including KBS and
CBR—to support the coordination of en-
gineering activities.

Another innovative group in this arena
is the Knowledge Assisted Design Lab at
Carnegie Mellon University (Pittsburgh,
PA), under the direction of D. Navin chan-
dra. The lab is mixing KBSes, CBR, and
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KBSes vs. Hybrid Systems

|
KBS Inference engine Knowledge base
| : Reasoni ‘
-1 ng - —
User interface eethanism Rules and facts
l >
Y N\
Explanation N\ Database
facility \
Problem Problem
trace description
’ Hybrid system
[ Neural network 1
Rule-based system 1—{| | ‘
Front end e Back end
Neural network 2
(chooses subsystem — _‘V> (formats and

to solve problem)

[ Rule-based system 2

| Neural network 3 |

considers answer) ‘

| S— —

A generic KBS [ knowledge-based system) relies on its own database, knowledge base,
explanation facility, and inference engine, but a hybrid system can select a subsystent to handle each
problem through the front end while the back end formats and consolidates partial answers from
each subsystem. (Data courtesy of Silverman, Barry. Expert Systems, Addison-Wesley. 1987
Eberhart, Russell C., and Roy W. Dobbins. Neural Network PC Tools: A Practical Guide.

Acadeniy Press. 1990)

natural-language-query techniques to cre-
ate a system that captures and makes avail-
able to users all the design decisions of
the corporation. With this information,
employees can avoid repeating mistakes
made by others, says Navin chandra.

New Hybrids
Some hybrid systems are commercially
available today. For example, Art*Enter-
prise from Inference (El Segundo, CA)
represents a new generation of KBS tools
packaged for the complex tasks of coordi-
nating the functions of a corporation.
Art*Enterprise com-
bines the usual KBS
technologies (i.e., rules,
frames, object-orient-
ed programming, and
GUIs) with CBR, cor-
porate databases, and
multimedia. “The re- .
sult is a scalable de-
velopment tool that |
enables a range of ap-
plications in one envi-
ronment,” says Chuck
Williams, Inference’s |

e aGuUI

vice president of marketing.

Using the same environment, Art* En-
terprise allows you to build a conventional
query-and-update application merely by
pointing and clicking on the program'’s in-
terface. You also have the option of build-
ing custom, complex applications that blend
KBS and CBR technology. Other general-
purpose KBS software development tools
from such vendors as IntelliCorp (Moun-
tain View, CA) and Trinzic (Palo Alto, CA)
provide many of the same features as
Art*Enterprise, but they do not have built-
in CBR or multimedia capabilities.

the ability to integrate with such systems as
databases, sensors, and news feeds

Some KBS Development Tool Components

¢ a rich knowledge-representation language
combining frame-based and object-oriented
representation schemes

message passing

¢ reasoning through rules
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For years. KBS
technology has been
integrated into pro-
cess-control systems,
monitoring and con-
trolling the workings
of such facilities as
plastics factories and
nuclear power plants.
The KBS analyzes all
information provided
by the control devices
and initiates correc-
tive actions. This ap-
proach is faster and
more cost-effective
than traditional math-
ematical methods.
Some large process-
control vendors, such
as Bailey Controls
(Wickliffe, OH). now
offer or are currently
developing products
that combine KBS
and controller tech-
nologies.

The dominant KBS
player in this market

Hybrid Knowledge-Based System Trade-offs

Combine a KBS with:

Neural networks

Case-based reasoning
Genetic algorithms
Multimedia

Virtual reality

niche is Gensym (Cambridge. MA). which
introduced a new product, called NeurOn-
Line. that layers neural-network technol-

Hybrid KBS Applications

Virtual reality

* training

Multimedia
* training
* maintenance/documentation

* remote operation
* process control

* entertainment

Combined with a base KBS (knowledge-based system}, such technologies as CBR (case-bas

PROS

The system learns/trains itself and provides high-
response accuracy.

The system is able to store, analyze, and process
previous experiences/decisions. Inductive systems
explain themselves.

The system can search an entire domain for a solution,
and it breeds on established success paths.

The system integrates graphics, text, sound, and video.

It's simple to use and consists of increasingly
commonplace technology.

The system can immerse a user in a 3-D environment
and remotely simulate movements and situations.

* Data courtesy of Cognitive Systems (Stamford, CT) and Symbologic (Redmond, WA)

ogy onto G2 Real-Time Expert System,
Gensym's general-purpose KBS/process-
control tool. NeurOn-Line's algorithms

Neural network

* pattern recognition

» foreign language translation
* process control

« financial/credit analysis

CBR

* customer support

» classification/prediction system
* policy compliance

CONS
It often requires prolonged training and offers no
explanations for its results.
There is no standard underlying the adaptive
algorithms. The system has difficulty

prioritizing cases.

Itis developmentally difficult and computationally
expensive.

It accesses stored knowledge unintelligently.

The system is resource intensive and expensive.

Its applications are mainly used for entertainment
or military purposes.The system requires
sophisticated equipment.

allow it to learn while it's monitoring a
process. “Now we can have nonlinear adap-
tive models.” explains Gensym's president

Genetic algorithm
» financial/credit scoring
* biotechnical/medical analysis

* selection/profile generation

help create applications suitable for a wide range of tasks.

ed reasoning), neural networks, and virtual reality
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Help Is on the Way

STEVEN L. SPERRY

P roduct support has been
called the computer indus-
try’s battleground of the 1990s. To
help support staffs solve customer
problems faster and more accurate-
ly, companies are seeking efficient
techniques that combine proven
knowledge-engineering and infor-
mation-retrieval technologies with
an open, component-based archi-
tecture. !

No single technology or retrieval
algorithm can yield the optimal way
of creating a powerful product-sup-
port system. But the Customer Sup-
port Consortium, an alliance of 20
computer-industry leaders—which
includes Banyan Systems, Com-
puterLand, Intel, IBM, NCR, DEC,
Hewlett-Packard, Silicon Graphics,
Legent, 3M. and Sybase— has come
up with a hybrid product called Re-
solve that might do the trick. De-
veloped by Symbologic, a software
development firm in Seattle. Wash-
ington, Resolve combines CBR (case-
based reasoning), text retrieval, a rela-
tional database. and an expert system
and provides a C++. object-oriented
front end.

Solving product-support problems is
a complex and dynamic task. A firm’s
knowledge base is constantly shifting
and evolving. And with ever-accelerat-
ing product releases and shortening life
cycles, product knowledge may become
obsolete soon after it’s acquired, or it
may be valid for years.

Probiem resolution is further com-

Bob Moore. “Processes are nonlinear. So,
this is a breakthrough to allow true opti-
mization of advanced control not previ-
ously possible with mathematical models.
The neural network’s ability to learn al-
lows adaptation.”

Some of the latest work in combining
KBSes with other technologies has been
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Customer
| support

How Resolve Works

=
Knowledge
server

External
information source
L — -

Resolve aids support personnel in answering customers’ questions. A support
person enters problem information into Resolve. Because it’s a client/server
system, Resolve resides on hoth the desktop component and the knowledge
server. Resolve generates queries on the information and submits them to the
knowledge server. If the answer isn’t there, Resolve sends the query to
information servers, which could be databases in other parts of the company.
Resolve then filters and returns the results of the queries to the support person.

plicated by its multifaceted nature: A
person providing support must investi-
gate, analyze, and document each trans-
action. The person must synthesize all
these elements to fully understand the
problem.

Resolve is based on a client/server
model with a distributed, object-orient-
ed architecture. The system’s compo-
nents can reside on either the client or
the server. And the data-storage tech-
nology is a persistent, shared-object
space that will be provided by an ob-

pioneered by the Carnegie Group. whose
products are available through its consult-
ing services. The company recently inte-
grated Testbench, its KBS tool for equip-
ment troubleshooting, with hypertext, neural
networks, and CBR.

According to the Carnegie Group’s
Yablonsky. Testbench detects symptoms,

1 ject-oriented DBMS
from Object Design
(Burlington, MA).

The application is
designed to acquire
knowledge dynami-
cally while the sup-

| port person resolves
the caller’s problem.
Support staff can use
any available infor-
mation resources to
reach a solution, such
as databases, E-mail
messages, on-line
documents, and CBR
systems. Each in-
formation server, or
retrieval tool, access-
es on-line informa-
tion resources, which
can be located any-
where within the en-
terprise.

External
information source

Smarts Beget Smarts
The main compo-
nents of the Resolve
system are the user
interface, problem-
resolution facility, knowledge server,
object database, and information server.
The user interface is the support per-
son’s visual workspace, where infor-
mation returned from searches is ren-
dered as graphical objects. The interface
can be embedded in and accessed
through a call-tracking system, a com-
bination of telephone and database tech-
nology that can handle thousands of calls
a day.

The problem-resolution facility trans-
lates the support person’s understanding

analyzes failures. and recommends repairs.
Text and graphics technology have been
added so that equipment and trouble-
shooting documentation can be stored in
hypertext. Integrated neural-network capa-
bilitics enable the system to learn and adapt
in nonlinear situations. Finally, the Car-
negie Group included CBR in the system so
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of the problem into queries against the
external information sources. As part of
the system’s response to the search, the
facility evaluates and ranks the rele-
vance of the results.

The knowledge server manages the
object model of the support domain
and queries against the knowledge base,
where dynamically acquired problem/
solution information is stored. The ob-
ject database provides the persistent,
shared-object space for the system. This
component manages and synchronizes
distributed object storage and access.
Information servers generate queries
against external information sources
(e.g., document and bug databases) and
package the query results as objects
that can be evaluated by the problem-
resolution facility and rendered by the
user interface.

Resolve’s component-based archi-
tecture makes it possible for third-par-
ty retrieval products to be incorporated
into the support staff’s set of tools.
When new products and new versions
of products become available, a com-
pany can quickly augment, change, or
merge the elements of its knowledge-
base model.

Because customer-support applica-
tions are so knowledge intensive, the
companies that most efficiently acquire
and distribute knowledge will eventu-
ally achieve the high ground. Hybrid
systems that combine many informa-
tion technologies provide the means
for firms to win the battle of customer

support.

Steven L. Sperry is president of Symbologic.
He is also executive director of the Cus-
tomer Support Consortium. You can reach
him on BIX ¢/o “editors.”

that unstructured information in cases could
be available as another knowledge source to
Testbench.

Software Integration

Some of the greatest challenges arising
when combining KBSes with other tech-
nologies are software integration praob-

lems, says Michael DeBellis, a scientist
at Andersen Consulting. DeBellis has been
struggling with this problem for the past
few years in the course of his work on a
KBS/CASE research project. In the easi-
est scenario, both the tools used in the hy-
brid system are written in C, so commu-
nication is straightforward. However,
when one tool is written in an object-ori-
ented language (e.g., Smalltalk) and the
other is written in a different language
(e.g., C), communications become more
difficult unless the tools support the same
communications protocols.

Another way of integrating different ar-
chitectures is by working through a central
object-oriented programming representa-
tion that glues diverse architectures to-
gether, says DeBellis. Much of the work
involved in combining KBSes with other
intelligent technologies uses a hybrid ob-
ject-oriented frame architecture for this
purpose.

However, even using KBS/object-ori-
ented techniques to blend different archi-
tectures doesn’t solve all the integration
problems, because standards are just be-
ginning to emerge in the object-oriented
world. Thus, if you are combining two
object-based systems, you’ll probably still
encounter differences between the two
that will complicate the conversion of ob-
jects.

Making the Right Choice

The new combinations of KBSes and other
technologies are giving computers the in-
telligence to adapt to work environments,
access and use vast data banks, and assist
in performing tasks intelligently. The chal-
lenges lie in appropriately applying these
tools to the most pressing business prob-
lems.

“What you need to do is examine each
problem you want to solve,” says Joe Car-
ter, a partner at Andersen Consulting re-
sponsible for emerging computing tech-
nologies. “Given the nature of the problem
that you’re confronted with, which of the
many techniques available to you is best
suited to do the job? Don’t try to shoehorn
[it] all into one technique. You have a va-
riety of tools now. You can choose the
right set of tools and techniques for each
application.” &

Sara Hedberg is president of Emergent (Issaquah,
WA), a marketing-services firm specializing in
emerging software technologies. You can reach
her on BIX c/o “editors” or on the Internet at hed-
berg@halcyon.com.
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NEXPERT (@Y%

“NEXPERT has effectively
captured the design
engineer’s knowledge
required to perform CCD
simulations, significantly
improving productivity ar
N

SONY

“By adding knowledge to
existing applications,
NEXPERT has allowed us
to leap bevond our already
strict audit control standards
to help us perform a difficult
and critical task.”

Chemical Bank

“We've recognized that
knowledge is a resource that
can be harnessed and
leveraged to strengthen

productivity and reduce

costs in many areas of our
business — and NEXPERT
is the kev. ™

BCTel

UNITED STATES

Headquarters

156 University Ave
Palo Alto, CA 94301
Tel: 415-321-4488
Fax: 415-321-3728

Regional Offices

New York
Tel: 212-832-8900

Philadeiphia
Tel:215-941-2981

Washington, D.C.
Tel: 703-821-8800

Los Angeles
Tel: 714-851-4621

Chicago
Tel:708-955-3688

Houston
Tel: 713-739-9020

INTERNATIONAL

United Kingdom
Tel: 44-71-408-2333
Fax: 44-71-495-6274

France

Tel: 33-1-40-70-04-21
Fax: 33-1-47-23-71-43
NELEL]

Tel: 81-3-3746-4371
Fax: 81-3-3746-4374

NEXPERT OBJECT is a trademark of Neuron Data. Inc Other praduct names
are trademarks and/or trade names of thew respective manutacturers

1993 Neuron Data USA

BUILT ON STANDARDS

SHORTENED TIME TO
MARKET FOR CAMCORDERS
NEXPERT is the core of SONY's
simulation system for speeding up
the design and testing of highly-
specialized chips used in video
cameras. The system, called XAS,
reduced design time by two thirds.
XAS runs in a local area network of
Sony NEWS workstations, using X
Windows, with more than 500 com-
plex simulation rules distributed
across 15 NEXPERT knowledge base:

RISK MANAGEMENT

Chemical Bank uses NEXPERT for
daily review of over a billion dollars
in worldwide foreign exchange
transactions. The Digital VAX-base
application called Inspector, ties to
Oracle databases, C programs, and a
communications network spanning
23 countries. Given the dollar
amounts involved in transactions,
once Inspector identified even one
fraudulent trade, it paid for itself
many times over.

CUSTOMER SERVICE

BCTel, Canada's second largest
telephone company, uses NEXPERT
to streamline business practices and
help generate, recover, and protect
revenue. NEXPERT is at the heart
of several multiplatform applications
ranging from network overload
management to customer services
and billing monitoring. The systems
run on Sun and Digital UNIX work-
stations, Digital VAX/VMS systems
and PCs.

NEXPERT OBJECT is an expert system written in C, that supports
most windowing and networking standards and runs on more than 35
platforms from PCs and Macs to UNIX and VAX workstations, to
IBM mainframes. Additionally, NEXPERT extends beyond other ex-
pert systems with its unique graphical interface, knowledge acquisi-
tion tools and forms system. for delivery on character-based terminals.
With over 16,000 systems in use worldwide and an extensive

network of solution providers and systems integrators, NEXPERT
has emerged as the standard for Expert Systems and a proven way
of enhancing your applications.

Call us today at 1-800-876-4900 ext. 657 to register for our
free seminars or to receive additional documentation.

Changing the Economics of
Application Development’

NEURON DATA
Circle 120 on Inquiry Card.




State of the Art

ROLLYOUR OWN HYBRIDS

Linking knowledge-based systems with other technologies, such as neural networks, can enhance
performance, fault tolerance, and reliability. A hybrid system often gets the job done when a single
technology can’t. The trick is to come up with the right mix of features for the task you’re working on.

JAY LIEBOWITZ

Smnd-alone expert systems are be-
coming dinosaurs. They are last-

generation technology. Approaches using
more reliable KBSes (knowledge-based
systems) in combination with CBR (case-
based reasoning), neural networks. or ge-
netic algorithms have become this gener-
ation’s solution to critical problems in the
work enviroment.

Hybrid systems take advantage of each
technology’s best features. For example,
CBR’s case-based foundation and powerful
search capabilities allow you to prototype
software rapidly and to create new appli-
cations, such as text-retrieval and product-
support systems. CBR technology supple-
ments the ability of an intelligent system
(i.e., a system with embedded knowledge
from human experts or past experience) to
store and analyze data. A neural network
adds accuracy and fault tolerance to a KBS.
and a KBS can explain why a neural net-
work behaves as it does. KBSes gain better
search-and-development capabilities when
merged with genetic algorithms. And mul-
timedia and virtual reality add sound, ani-
mation, and 3-D graphics to intelligent sys-
tems.

Linking several’ technologies creates a
knowledge base that can be used to analyze
problems in a commonsense manner—
much as people do. For example, Doug
Lenat, a principal scientist at Microelec-
tronics and Computer Technology (Austin,
TX), developed Cyc (an encyclopedic
knowledge base), which combines spe-
cialized KBS processes (e.g.. inferencing
procedures and a natural language inter-
face). Cyc leverages knowledge across do-
mains, so knowledge in one field can be
applied to decision making in another.

Nowadays many people in the AI world
believe that it’s critical to integrate intel-
ligent sysiems with such techniques as

DOLORES FAIRMAN © 1993
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simulation and opti-
mization, interactive
multimedia, neural
networks, and genet-
ic algorithms. Exper-
iments have shown
that usc of these com-
binations can keep
firms competitive by
enabling them to
bring products to
market rapidly and
cost-cffectively. Also,
many hybrid sys-

By the mid-1990s, it's highly
likely that object-oriented
languages, development tools,
knowledge-system shells, and
current CASE tools will merge
into a single product.

James Martin & Company

architecture. One such
architecture, called the
loose-coupling model,
uses an expert system
and a neural network as
stand-alone modules
that communicate via
data files.

Scientists at Com-
puter Sciences (Belts-
ville, MD), a firm that
provides computer pro-
grams to NASA, have
used this architecture

—Kevin Murphy

{Reston, VA)

tems allow you to re-
duce the time it takes to
perform routine business operations.

Brainy Networks

Used alone, KBSes are powerful, yet they
have limitations. They can’t always handle
large applications. Their reasoning isn’t
adaptive. And their performance doesn’t
increase with experience. In addition, they
require too much human input and long,
expensive development. But for some ap-
plications, these hurdles can be overcome
by coupling KBSes with complementary
approaches, such as neural networks and
genetic algorithms.

Neural networks consist of parallel net-
works, or groups, of simple. highly inter-
connected processing units. They are well
suited for pattern recognition, foreign lan-
guage translation, process control, and par-
allel implementations of routine processing
tasks.

But neural-network technology is evolv-
ing, and there are still shortcomings. For
instance, neural networks require the in-
put of large numbers of test cases to obtain
accurate results, and even then, the results
are difficult to explain. Some of the tech-
nology continues to demand that a net-
work undergo extensive training. And the
number of neurons in a neural network
limits the network’s storage capacity.

Even so, the logical, cognitive, and me-
chanical nature of a KBS complements
the numeric, associative, self-learning, and
biological nature of neural networks. Larry
Medsker, a professor of computer science
at American University (Washington, DC),
says that combining neural networks and
KBSes provides system improvements in
many areas, including graceful system
degradation, generalization. explicit and
implicit reasoning, incremental learning,
reliability, and flexibility.

To gain the advantages that these hybrid
approaches offer, you need an integration
114
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at the Goddard Space
Flight Center (Greenbelt, MD). The process
uses neural networks to fiiter out poor-
quality data transmitted from satellites.
The resultant data is then sent to a KBS
for classification.

Another architecture is the tight-cou-
pling model. In this approach, an expert
system and a neural network are also sep-
arate, independent modules, but they com-
municate via para-

Coupling neural networks with KBSes
has limitations, though. Their develop-
ment complexity and maintenance require
an experienced staff and established guide-
lines. And even though the market offers
good hybrid tools, such as Nuex Shell from
Charles River Analytics (Cambridge, MA),
there just aren’t enough of them. Finally,
you need a multiprocessor system to achieve
acceptable run-time performance.

CBR to the Rescue

CBR enables a system to store past expe-
riences or situations as cases, analyze and
process the data, and suggest ways of re-
sponding to a problem. A CBR system has
two primary components: a case base and
a problem solver.

A case base contains descriptions of pre-
viously solved and unsolved problems. A
problem solver consists of a case retriever
and a case reasoner. The case retriever iden-
tifies data (either by using a nearest-neigh-
bor search or by using indexes or other tech-

1 niques) in the case

meter or data passing. . . base that most appro-

Using the tight- Hierarchy of Hybrid Systems priately fits the situa-
coupling architec- p— | tion and presents it to
ture at Loral Aero- ES NN the case reasoner. The
space (Houston, TX), ' Fully iniegrated case reasoner exam-
Matthew Hanson, == ines the cases and,
manager of software ES NN with the aid of do-

engineering and de-
velopment, and Rob- ‘
ert Brekke, manager
of integration, verifi-
cation, and testing,
developed WMES
(workload manage-
ment expert system).
The system uses a
neural network to de-
termine staffing needs |
based on such factors

as staff availability,
workers’ skill, and
project start dates. An
expert system inter-
acts with the neural
network to estimate
what resources will
be required.

A third architec-
ture is the fully inte-
grated model, which
uses a shared data
structure and knowledge representation
(i.e., a neural-network node can represent
part of a rule). Connectionist systems, or
parallel distributed-processing systems, can
use this architecture.

|ES| |NN
Stand-alone

modules is blurred.

Tight coupling

s —C (M|

Loose coupling

Transformational

ES = expert system NN = noural network

At the bottom of the hierarchy, the stand-
alone and transformational models are separate
modules of a hybrid system, with no
communication passing berween them. Higher
in the hierarchy, as communication via data
files and parameter passing is added, a hybrid
system becomes more complex and easier to
develop into a more useful system. In the loose-
coupling architecture, the ellipse represents
files being transferred between the two elements
of the system; the straight line indicates direct
communication. The fully integrated model is
50 unified that the distinction between the

= main knowledge, per-
forms adaptation, syn-
thesis, or prediction.
Organizations like
DEC (Maynard, MA),
Compaq Computer
(Houston, TX), and
Canada’s Toronto
Stock Exchange are
using CBR and intel-
ligent systems to-
gether. The applica-
tions take the form of
field service, software
reuse, project costing,
product/order config-
uration, text retrieval,
and database mining.
One reason for the
increasing interest in
developing CBR ap-
plications is the in-
creasing availability
of CBR tools, says
Ralph Barletta, vice president of software
technology at Cognitive Systems (Boston,
MA), a software development company.
One such package is Archie, a CBR tool
developed by Janet Kolodner, Ashok Goel,

ES = NN
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Eric Domeshek, and their colleagues
at the Georgia Institute of Technol-
ogy (Atlanta) to help architects han- ‘
dle conceptual design problems. Re-

Mind from Cognitive Systems, CBR Eow EeTIe ey o
Express from Inference (El Segundo, s } i

CA), and Esteem from Esteem Soft- Zoom \

ware (Indianapolis, IN) are a few | v ‘

other packages that are now avail-
able.

CBR and rule-based reasoning |—
complement one another, says Steve
Mott, president of Cognitive Sys-
tems. Rules handle big chunks of |
problem domains well, but they are
less useful or cost effective in the
boundary areas where subtle con-
texts tend to exist. Cases, on the oth-
er hand, can model entire domains |
if you assemble enough cases to cov-
er every problem area in the domain.

Why build an expansive case base
if much of the domain can be cov-
ered by rules? A good approach for
solving problems is to “model the do-
main with rules as far as you can, then ap-
ply CBR to handle the boundary region ex-
ceptions,” Barletta says.

Survival of the Fittest
Another enabling and emerging Al tech-
nology is genetic algorithms. These are
adaptive, general-purpose search tech-
niques that are based on the principles of
population genetics. A genetic algorithm
maintains a list of possible solutions to the
problem at hand. Based
on whether or not the
previous solutions were
successful, the fittest
solutions not only sur-
vive but also exchange
information with other
candidates to form new
solutions.

The U.S. Navy’s Sys-
tem Integration Test
Station laboratory at
Point Mugu Naval Air-
base (Point Mugu, CA)
has implemented genet-
ic algorithms in sched-
uling applications. You
can also use genetic al-
gorithms to train a neur-
al network. The Navy

to a problem.

|
1] Aturneys, salesmen, and other people often have to reach

Judges or otlets In the staff area. However, the
separation of the private circulation from public
circalation makes this difficult. No formal foception area
OF public enuy w the staff area is provided, and as a
FeSWit visitors either find their way through unlocked

Hybrids Enhance Performance

Pattern recognition
and analysis

Neural networks provide pattern-recognition
functionality, and KBSes perform analysis.

Interface issues

User-machine interactions are improved
when the KBS can explain to users how
a neural network arrived at a solution

Training neural networks
KBSes can help train neural networks

by providing intelligence to create the |
training sets and test sets.

, The is a0 proper
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courzrooms, breaching security, or bother clerical staff wo )
let them 1n through staff entrances

Entrance

Pubho Corrilir T 1 = -
} Unoontrotied ovoutation LT Busne cveutation

Mam Entry

Guideline)
Public entry to the Judoes’ Lobby.
Cour thouse: Planning - Guide

is Stéileyy Bacar thile Duideligg
The public should be able to visit the judge’s private

office only by passing through a security checkpoint and
then entering the private corridor

The judge's private office should be adjacent w his
secretary's office. The secretary 1s responsible for

screoning visitors, so there should be a waiung area for
those persons wishing to see the Judge. An adjoining
Teception/public waiting area of approximatsly 40-60 sq. fu. ’
should be directly located outside the Judge’s office. It

should seat 2-4 visitors and be furnished with comfortable |

Archie is a 100/ consisting of KBS and CBR technology that provides architectural design support.
Here, the system is responding to a request for previous cases pertaining to secure ways of placing
people in a courtroom. The floor plan provides wo options; a rule is displayed on the bottom right.

been using genetic algorithms to help ro-
bots develop learning and adaptation capa-
bilities.

You can integrate genetic algorithms
with rule-based methods to develop sys-
tems that generate new rules. Genetic al-
gorithms are useful for inductive learning,
conflict resolution, and classification.

Objectively Speaking

OOP (object-oriented
programming) can also
| play an important role
| in hybrid systems. Ob-
| jects are data structures
| that contain both data
and procedures. You
can use objects to rep-
resent knowledge with
| class hierarchies, slots,
methods, and instances,
Objects can also be
used to create inter-
faces and GUIs with
windows, icons, im-
ages, and dynamic im-
ages (e.g., graphics or
mouse-sensitive areas).

Center for Applied Re-
search in Artificial In-
telligence at the Naval
Research Laboratory
(Washington, DC) has

Knowledge acquisition
and engineering

Neural networks develop implicit knowledge |
that supplements KBSes’ explicit rule-based
knowledge.

Pattern-matching
rules emanate from the
combination of object
processing and infer-

| encing. These rules are

more efficient and easier to read when the
system is processing large amounts of data,
says Jan Aikins, vice president of tech-
nology at Trinzic (Palo Alto, CA), a firm
that provides advanced applications de-
velopment tools for business automation,

The benefits of combining object pro-
cessing and inferencing were demonstrat-
ed by Aion’s Extruder system. This appli-
cation schedules work orders for producing
plastic tubing on machines called extrud-
ers. Using an OOP/rule-based hybrid ap-
proach, Aion reduces the time required to
schedule orders from 11.8 seconds to 3.6
seconds.

What lies ahead for hybrid KBSes? In
the next three to five years, knowledge-
representation technology will increas-
ingly use rules, objects, cases, genetic
algorithms, and neural networks. The in-
tegration of two or more of these ap-
proaches will be important in a number of
environments, such as simulation and
process control, where knowledge cannot
be fully portrayed by a single representa-
tion scheme. W
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ence at George Washington University. You can
reach him on BIX clo “editors.”
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'u/ refreshing halt, with the invention of DOC-IT, £
?M the revolutionary desktop document processor S5
that combines a multitude of talents.
With DOC-IT, Okidata has integrated faxing, printing,
copying, scanning, cutting and pasting in one unit with a
footprint so compact, it takes up just a corner of your desk.
Incorporating graphics capability compatible with Windows™and
most major software, DOC:IT lets you create and communicate
finished presentation-quality documents—complete with visuals—
without having to get out of your chair.
No more office odysseys chasing after machines. No more standing
in line. Everything sits on the corner of your desk: simple,
handy, productive and private;
. and incredibly easy to use.
LS C oMY If DOC-IT looks good to you on
J} paper, come see it in action at
your nearby authorized Okidata
DOC-IT dealer. Or give us a call
at 1-800-OKI-TEAM, EXT. 264.

DOCHT T.M., Okidata Reg. T.M. M.D. OKI Electric Industry Company, Ltd. Windows T.M. Microsoft Corp.
*END OF THE PAPER CHASE ~ Reg. T.M. Micro Dynamics, Ltd., Silver Springs, MD. Circlo 122 on lnquiry Ccrd




Although they may not realize it,
17 million Windows" users already

know how to access Unix.

5]
N WordPerect
"' for UNIX
Department

Statistics

MIS
Database

l

Technical

Publishing »

Molecular
Modeling

Mechanical b
Design
Corporate
E-mail

Because they long ago mastered the fine art
of pointing and clicking.

And with PC-Xware from NCD, that’s all
the skill one needs to access resources in a Unix

network from a personal

computer.

Point and click, there’s
a graphic application using
the same X Window System
technology found in NCD
leading family of X terminals.

Point and click, there’s a character-based
application using VT320 emulation.

All integrated into one package that even
includes NetManage’s 100% Windows-based
TCP/IP stack for network access, and our own
XRemote for remote access.

What’s more, by adding one of our NetPack
options you can share and transfer files between
your PC and Unix hosts through dlient and server
implementations of NFS and FTP. You can even
access Unix e-mail.

And because you already know how to install
PC-Xware (just point and click), you can be up
and running in minutes.

You can place an order even faster. Just call NCD
toll free at 1-800-793-7638 and ask for PC-Xware.
A product which brings Windows and Unix together.

And one you already know how to use.

Network Computing Devices, Inc.

All registered and unregistered trademarks mentioned above are the sole property of their respective owners



State of the Art

SEE, HEAR, LEARN

Combining the audiovisual environments of multimedia and virtual reality with knowledge-based systems
will create fascinating applications. This technology could change the way you deal with information.

SARA HEDBERG

DOLORES FAIRMAN © 1993

M ultimedia and virtual reality are
exciting technologies by them-
selves, but by adding intelligence to them,
researchers are creating some intriguing
possibilities. These new hybrid KBSes
(knowledge-based systems) are still in the
experimental stage—most are at least a
year away from commercial use—but they
will provide the tools that will change the
workplace in the years to come.

To multimedia, KBSes bring intelli-
gent storage, indexing, retrieval. and dis-
tribution. In the world of virtual reality,
a KBS provides the technology to create
intclligent agents—virtual Cheshire cats
to answer your questions and direct you
to shortcuts.

Intelligent Navigation

Imagine the day when you have access to
vast libraries of video clips on almost any
topic and intelligent assistants that help
you retrieve information and explore areus
of interest. This is exactly the kind of ex-
perimental work under way at Northwest-
ern University’s ILS (Institute of the Leamn-
ing Sciences, Evanston, IL), led by Roger
Schank.

Schank’s group has developed a “smart”
object-oriented/CBR (case-based reason-
ing)/multimedia navigation tool. Called
Ask, it intelligently indexes and retrieves
short video clips (i.e., 1 to 2 minutes) and
text. Ask creates knowledge bases about
the clips and indexes them by content. The
user can navigate through the stored videos
and retrieve footage interactively through
conversational-style queries regarding the
context of the clips.

For example, if you want to learn about
the mythology of Bali, you can ask the
system questions, and it will provide you
with video clips and text on the relevant
subjects. If you become interested in, say,
the location of an incident in mythology,
you can quickly get a map of Bali followed

JULY 1993 BY TE 119



Get a hold of the best value
n LAN power protection

Now just $139! ___

The Back-UPS 250 offers even more
cost-effective protection for LAN nodes
{typical runtime for a 386SX system is
10 minutes).

Blackouts, brownouts, sags...
Your data and hardware are
vulnerable to problems that
surge suppressors and power
directors are just not equipped to
handle.

Now there’s a complete

. Q) <1
;:»\ e
B ABSOLUTE™ Protection guarantees
repair or replacement of equipment (up to
$25,000) if damaged by a surge while
protected by a properly installed Back-UPS
(See warranty for dctails).

B UL, CSA and Novell approved witha
2 year warranty

Uninterruptible Power Supply
solution to suit any budget. The
Back-UPS™ 250 is reliable pro-
tection for LAN nodes, 386SX
machines, 286, small PS/2
systems, and internetworking

hardware such as routers, B Full-time surge protection and line

filtering

B Most models include LAN
interface for automatic-shutdown
of Novell, LAN Manager, LAN
Server, LANTtastic, Banyan,
SCO Unix, and others

B Ask about

PowerChute® UPS
monitoringsoft-
ware and Novell
compatible UPS

monitoring boards

W 230V models available

bridges, gateways and
repeaters.

From the largest
server to the smallest
router, the Back-UPS
Series will increase
your productivity by
providing a cost-
effective solution to
power problems. Call

for your free power
protection handbook.
Model Application List
|&.__ K
Back-UPS 250 LAN nodes, 386SX, 286, internet hardware, POS % $139
Back-UPS 400 Desktop 386, 486 systems, 286 servers 5249' $229
Back-UPS 450 Tower 386, 486 systems, servers §329' $279 bv A . .
' ) merican Power Conversion
Back-UPS 600 Heavily configured systems, CAD/CAM workstations §44‘9' $399 y
Back-UPS 900  Multiple systems, longer runtime applications $599 (800)800—4APC, Dpt. A2
Back-UPS 1250 Multiple systems, LAN hubs, small minis, telecom $799

ipment J APC Europe TEL: (+33)1.64.62.59.00 FAX: (+33)1.60.17.80.29
Eu“) n Latin American TEL:(401)789-9771 Asia/Pacific FAX:(401)789-1631

EW! |
. . ©1992, Back UPS, PowerChute, Guaranteed ABSOI UTE Protection are trademarks of APC
Circle 63 on Inqun’y Card. Al uther trademarks aee property of thesr respective owners.
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Likely Advisory Committee Results:

Commercial ~ Printing ~ Equipment
Commercial Equipment
Commercial Equipment

Commercial Equipment

PERSOUNAL
| DRGANIZATION

Consumer Equipment

PRODUCTS
INDUSTRY

!

tis unlikely that this deal proposs| 1. Mergers Covenant
. _Financial Ratios

. _Industry
2. Revenues

GOLDSTAR

Andersen Consulting’s TIM uses CBR ta analyze previous situations that are similar to the loan
request being considered. Inference’s Art*Enterprise, a knowledge-based development package,
pravides the case-based analysis.

HESLARCH

by a video clip of the crater or beach of
interest. And if you’re lured by the beauty
of the beach, you can branch off and learn
about travel to Bali.

Schank’s group worked with the trans-
portation command of Operation Desert
Storm to film the experts who managed
the monumental task of moving the equip-
ment, troops, and matériel to Saudi Arabia.
The expertise gained from the experience
is now indexed and available through the
Ask system.

The concepts that ILS is pioneering can
easily be transferred to other areas of our
lives. For the business world, Schank’s
group has built applications using Ask that
range from trust bank consulting and tax
accounting services to corporate manage-
ment.

ILS is also working in a Hispanic area
of Chicago on a project called Commu-
nity Ask, which is intended to enable cit-
izens to ask questions of local officials
and professionals via TV. The project pres-
ages better things to come. With the estab-
lishment of a high-speed, fiber-optic data

THE COMPAQ SYSTEMPRO/XL BEAT
ALL OTHER INDUSTRY-STANDARD SERVERS
IN THE TPC BENCHMARK" TESTS.
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The only Windows ' statistics |.§

package you'll ever need.

#1 for DOS and Windows

Rated “the best general-purpose
statistics program” for the PC by
Software Digest; SYSTAT for DOS
is now joined by SYSTAT for Win-
dows. This addition to the SYSTAT
family takes full advantage of
Windows, with pull-down menus,
dialog boxes, sizable windows, and
the ease of use you expectin a
Windows package.

SYSTAT for Windows runs in
standard and 386 enhanced modes
and can take advantage of Win-
dows advanced memory manage-
ment. No matter how large or
complex your analysis is, you can
use SYSTAT.

SYSTAT delivers a balance of
power and simplicity. It lets you
analyze and manipulate data

with a comprehensive range of
advanced statistical procedures,
and present your results with
stunning graphics.

Just point and click

SYSTAT is a full-fledged Windows
application. Just point and click.
SYSTATs QuickStat™ buttons give
you simple, single~click shortcuts

to common statistical analyses.

More statistics, from the basic

to the most sophisticated

A full range of univariate and
multivariate statistics—from ¢ tests
to multidimensional scaling. With
a few clicks you can turn most sta-
tistics into graphs and perform:

s multiway crosstabs with log

linear modeling

® nonparametric statistics

s principal components and
factor analysis
cluster analysis

time series

nonlinear estimation
correlation matrices

means, effect, and dummy
models
m post hoc tests

NEW

SYSTAT® for WINDOWS

SYSTAT offers the most
advanced multivariate general lin-
ear model available for Windows.

The most graphics

No other statistical or graphics
package can produce all the scien-
tific and technical graphs that
SYSTAT can-nor surpass its ease of
use. Graphics capabilities include:
s histograms

= single, multiple, stacked, and
range bar graphs

single and grouped box plots
stem-and-leaf diagrams

pie charts

scatterplot matrices

3-D data and function plots
contour plots

control charts

maps with geographic projections
Chernoff faces

complete color spectrum

log and power scales
confidence intervals and ellipses
linear, quadratic, step, spline,
polynomial, LOWESS, expo-
nential, and log smoothing

A compatible family of products
Whichever you choose-SYSTAT
for Windows, SYSTAT for DOS or
both-you'll enjoy the most power-
ful statistics and scientific graphics
software available for the PC.

For more information, special
offers for current users, and demo
disks, call:

708-864-5670

For Windows circle 146,
For IBM/DOS circle 147,

For more information call or write; SYSTAT, Inc., 1800 Sherman Avenue, Evanston, lllinois 60201-3793. Tel:708,864.5670, Fax: 708.492.3567

\ Australia: Hearne Marketing 61.3 8661766, BeNeLux: Dasis 31.3402.66336, Denmark; Agrolab 45.64.406575, France: Deltasoft 33.76.418508,
Germany: STATCON 49.55.4272075, ltaly: PiSoft 39.587,213640, Japan: HuLinks 81.33.5902311, New Zealand: Hoare & Assoc. 64.78.562675,
' SYSTA Poland: COMPANION 48.12.360791, Spain: AddLink 34.3.4590722, Switzerland: F & P 41.31.215151, SYSTAT UK: 44.81.4620093
. ®

© 1092 SYSTAT®, lnc.  Software Digest Ratings Report/8.5 May, 1991, Sottware Digest is a registared trademark of NSTL. Ine
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highway, very much like the one being
discussed by the Clinton administration,
Schank envisions being able to deliver in-
telligent multimedia applications right into
your home.

Another ILS system, called Creanimate,
teaches students biology by allowing them
to create their own animals. Creanimate
uses intelligently linked videos to teach
about the relationship between survival in
the wild and the physical attributes of an-
imals.

Experiments applying KBSes to multi-
media are springing up elsewhere. For ex-
ample, a major U.S. manufacturer is in-
vestigating KBS-multimedia systems as a
form of technical memory and advice. Us-
ing such a system, a design engineer could
simultaneously bring up an analysis of a
competitor’s product and the design-for-
manufacturability requirements. The com-
pany has developed prototypes in this area
using industry standards (e.g., personal
computer platforms and video peripher-
als). Such systems might someday be ac-
cessed across distributed networks, bring-

ing KBS-multimedia tools to the problems
of enterprise coordination.

Metaphor Interfaces
Andersen Consulting (Chicago, IL) has
long been an innovator in applying KBS
technologies, and it’s currently working
on a support system that
will help commercial loan

officers make calls, struc- |

ture deals, and maintain * video-library navigation

client relationships. The
application, called TIM
(Total Information Man-
agement), is the focal point
for a number of emerging N
technologies, integrating * simulation
KBS, CBR, multimedia, | * banking

| o training
¢ education

Applications in the Works

e community services
¢ home shopping

tung, a manager in Andersen Consulting’s
hypermedia group.

“We bury multimedia in an object,” ex-
plains Orttung. “For example, the object is
a story from another lender. The attributes
of that object would include the features of
the story, when the story is relevant, plus a
pointer to the actual video.”
When a message is sent to
the video attribute, the film
is called and played through
MCI (media control inter-
face) control strings, the
standard to control multi-
media within Microsoft
Windows.

TIM’s video component
resides on a 66-MHz 486

and voice synthesis. | ¢ troubleshooting with two special boards:
At the heart of this hy- | ¢ tax accounting Speech Commander for
brid KBS sits Art*Enter- ¢ management advice voice recognition, which is

prise from Inference (El
Segundo, CA). The ob- L —

ject-oriented Art*Enterprise makes the
integration of KBS and multimedia tech-
nologies natural and easy, says Mark Ort-

¢ product design

| available from Verbex Voice
! Systems (Edison, NJ}), and
ActionMedia II for video acceleration and
compression, which is sold by both Intel
(Santa Clara, CA) and IBM (Armonk,

INFOWORLD MAGAZINE NAMED
THE COMPAQ PROSIGNIA
SYSTEMS PRODUCT OF THE YEAR.
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Write Portable Code
That Really Cranks. ./

On Seven
Different

XYT offers powerful Cand C++ GUI development
solutions that allow you to build a single application,
then port 1o every major GUI without rewriting
cade. X\T solutions include an interactive design
tocl for C or C+, an application framework for Co+
developers, and the X\'T Portability Toolkit™

* Supports Macintosh, Microsolt Windows,
Windows NT, 05/2 Presentation Manager,
OPEN LOOK, OSFMotif, and Character Systems

» Native look-and-leel to all target GUIs

« Porability to 30 hardware sysiems

* Azcess 1o the complete functionality of every
windowing system

» Easier to use than native development toolkits

* Minimal size and performance overhead

» Shotter development cycles

» No royalties or runtime fees

* (lear documentation and
respansive technical support

Now in its third generation, XVT is recognized
as the industry leader in portable GUI
deveiopment solutions and is the base document
for the emerging [EEE standard. It is used by
world-class soltware developers like » Novell
*HP *AT&T e Digital ®Lockheed *Kodak
* Grammatik/Relerence Software, because it allows
them to take their applications to the widest
market, quickly and cost effectively

Don't write another line of code without gearing

up to develop your application simultaneously for
all GULs. Call for technical materials and a demo.

SOFTWARE INC
The portable GUI development solution.

1-800-678-7988

XVT Software Inc. 4900 Pear| East Cir. Boulder, CO 80301
(303) 4434223 FAX (303) 443-0969
For European inquiries, contact: PV Precision Software GmbH
Phone: 49061 0337940 Fax: 49061 03/36 953

Circle 158 on Inquiry Card (RESELLERS: 159).

(voiiel | waos:  (spsizeriee]®) |

A OSF/Motit
Shown above are four of tae seven GUIs supported by XVT
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NY). The TIM video is filmed with a cam-
era, digitally captured, and stored directly on
a hard disk. Andersen Consulting uses a
special tool from Protocomm (Trevose,
PA), called Videocomm, to store video on
a server and play it on a client.

The KBS component of TIM stores
knowledge, automates decision making,
and filters news feeds. Various types of
advice are available through KBS rules.
For example, if a banker must deal with
an overdraft, he or she asks TIM to suggest
a course of action. Behind the scenes, the
KBS is invoked, and TIM presents the
banker with three possible solutions, a rec-
ommendation on the one most likely to
succeed, and an explanation of why it
made the recommendation. In addition,
instead of taking a rule-based approach,
TIM can provide anecdotal information
through multimedia.

TIM also uses the CBR techniques in-
tegrated into Art*Enterprise. For instance,
TIM can compare a customer’s needs to
the products that are currently available
on the market, because these are match-

'We can mzke a computer look
like a magazine, a classroom,

a shopping mall, a cockpit—
virtually any familiar metaphor.
This turns the computer into

a chameleon.

— Joe Carter
Andersen Consulting
[Chicago, IL}

A

ing problems well suited to CBR.
“The problem with an application like
this,” says Joe Carter, Andersen Consult-

ing’s partner responsible for emerging
technologies, “is that the amount of capa-
bility and functionality is so enormous that
it’s easy to get lost. You almost need a
college degree to navigate through it.”

According to Carter, the solution is to
organize such systems around a metaphor.
“Using such an organizing metaphor cuts
down on the training requirements to use
the system, because people are already fa-
miliar with the interface.”

In the case of TIM, the interface that a
commercial lender sees on his or her com-
puter looks much like a desk with files,
notepads, and calendars. All the underlying
computing is transparent, whether it’s a
call across a network to a video server for
a piece of film or the use of rules to solve
a problem.

TIM integrates a number of off-the-shelf
products, such as Microsoft Mail, Excel,
and Word. The API of each is wrapped in
an object in TIM to integrate the applica-
tions. “Each type of application is different
to wrap in an object,” says Orttung. “An
Excel spreadsheet, for example, is easier,

FOR THE THIRD YEAR IN A Row,
LAN TIMES READERS CHOSE
COMPAQ SERVERS OVER EVERY

OTHER BRAND.
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PUT AN END TO
SOFTWARE PIRACY!

Meet the growing family of security keys
from Software Security.

Each one a specialist at enforcing your
license agreement in virtually any user
environment you can think of. Whether it's
DQOS, UNIX, Macintosh or OS/2. Whether
it's a single user installation or

a LAN.

The Ultimate Protection
For Software Publishers

All product names are trademarks or registered trademarks of their respective holders. Made in U.S.A

ACTIATOR,

mm———————

FA(ENYED

Simply connect the appropriate key toa
single user computer, or a non-dedicated file
server in a network, and you control all
access to your protected application.

Users, however, won't even know it's there.
The keys are transparent and won’t impact
software functionality or the ability to make
back-up copies. Normal node and LAN
operations are unaffected.

Simple. Unassuming. Ever vigilant. Easy to
incorporate into your application package.
And quite possibly the most profitable
hardware investment a software developer
can make.

To find out more, call: 1-800-841-1316
In CONNECTICUT CALL: 203-329-8870
FAX 203-329-7428

EUROPE AND UK: +44 784 43 00 60

SOFTWARE SECURITY

1011 High Ridge Road
Stamford CT 06905
Proudly Made in the USA

Circl[6 62 on Inc‘u;ir,y Card.
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because it is structured in
discrete pieces, as op-
posed to a Word docu-
ment, which is one big
chunk.”

TIM’s client machine
enables a commercial
lender to view informa-
tion at a high level, such
as a summary of all
loans. It also enables the
user to scan relevant
news or dive into the de-
tails of a specific loan.
The entire complex ap-
plication is glued togeth-
er with the KBS’s object-
oriented representation
capabilities, as embodied
in Art*Enterprise.

Virtual Knowledge
Andersen Consulting is

working on a virtual reality—like system
using hypermedia to design an electronic
shopping mall. You “walk” through the

Welcome to Your
Personal Menu Planner and

m, our Master
Chef, can share kis
gourmet secrets sth you

Jane McLair, our

Fast and Frugal Chef,
can provide time- and
money-saving fips
cok’s Special Menu [deas
| Cucma lraliana — Italian Food
I French Gourmet Food

x-Mex - SouthweslmnCooking

retican Bartbecue Jack Moore, oux

Service Mang
can answer
shopping questions

|

I Curine of Azia
5 J [| Vegetanmn Delights
solutions -

Touch Here for Srhiopping

This electronic shopping mall application uses virtual reality techniques to create a
metaphor interface. Each person on the screen is an agent with a knowledge base from
which the agent formulates answers to your queries.

stores in 3-D space using a mouse or joy-
stick. Intelligent agents advise you on, say.
buying a business suit. One agent might

tell you about the latest
fashion trends. Anoth-
er might act as a tailor.
And another might be a
confidante, frankly tell-
ing you how you look
in an outfit.

The equipment need-
ed to create the mall will
be set up in your home,
and it will include a per-
sonal computer, a con-
verter that sits atop your
TV, a CD-ROM multi-
player, and a port con-
nected to your telephone
or cable box. The sys-
tem will be tested next
year.

The biggest obstacle
is bandwidth: The high-
est rate at which stan-
dard copper phone lines

transmit data is 19.2 Mbps. This rate sim-
ply isn’t adequate for the data traffic of
the system. It will require fiber-optic lines

THEY CAN TRY TO Cory OUR

ProbDucTs, But THEY’LL NEVER
DUPLICATE OUR RESULTS.

When you build servers that lead the industry in price and performance, make your network easier to manage, and come with

a free three-year, on-site® warranty, it’s not surprising that other computer companies would try to duplicate them. It’s also

COMPAQ

e

not surprising that they can’t. For more information on Compaq products, just call us at 1-800-345-1518.

d

1993 Compaq Computer Corporation Al rights reserved. COMPAQ, SYSTEMPRO Registered U.S. Patent and Trademark Office. Product rames mentioned herein may be ks and/or regi .k; of their
respective companies. LAN Times Readers Choice Award 1991, 1992, 1993. TPC Benchmark A and B, 1993. InfoWarld, 1992 Product of the Year in the Netware Hardware Category. *This service pro\'u!ed by (onlra&;(e(l
Service Providers and may not be available in certain geographic locations. Certain restrictions and exclusions apply Monitors and certain options are covesed by a onc:ycar warranty. For further information on our limited
warranty, contact the Compaq Customer Support Center.
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BEAT! World Wide Inquiries Promptly Filled

from Video or full page Scanners. Boost your producti
DeskTop Publishing, OCR and Multimedia applications.

ity in

ColorSnap PC
Protessional. REAL
TIME. video image cap
ture.tull screen. 16.7
million colors & gray 2 'K
scile. Use any NTSC/PAL video source.,
camceorder. live TV still video. VGA. SV
GA supported. files saved in standard for-
mats. Free Aldus PhotoStyler. Video-for-
Windows compatible. Digitize movies at 30
frames/sec. Hundreds of applications. De-
mo disks available. 599.

ArtiScan 1200 dpi

1200 dpi.desh-top. fast (SCS1).

24-bit. tlat bed. color scanner.

True hardware resolution, su-

perb picture quality. color-gray $1795.00
scale. Iree Image Processing -
software. 600 dpi model $975.00, 800 dpi,
$1289.00. Optional X-Ray. Slide Scanner
($545.00). Twain univ. driver with all mod-
els. OCR software.Recognita, $159.00 -
WordScan, $99.00. Best magazine ratings.

LiteView Encoder

Record vour computer pre-

sentations to video or display

to any TV monitor. NTSC or PAL 249.00

PageReader 300

Full Page. 300 dpi Scanner
complete with OCR
WordScan software &

Color 6000 =

600 dpi. full page. sheet / i |
fed color (24-bit) scanner i
Complete with Color - MD()
age Processing Software and WordScan
OCR s/w. HP ScanJet emulation driver..
Color 3000, 300 dpi unit, $495.00

line-art Imager software!! HP-ScanJet em-
ulation driver hence compatible with any
OCR package. Fast! Reads avg. page in <10
sec. With Recognita, add $159.00 - 9600
fax/modem send/rec. add $99.00. Ildeal in
any office for text. AutoCad drawings. fax etc

Call/tax forCatalog on MultiMedia DeskTop Video
Systems and Image Transfer Systems

30-day return guarantee. | year warranty. Major credit cards. Resellers Welcome,
Computer Friends, Inc. - 14250 NW Science Park Dr. - Portland OR 97229 Founded
Toll Free E-800-547-3303 - tel. (503)626-2291 - fax (503)643-5379 1982
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e of the Art

A NASA Ames researcher ises u Boom 1o
look at data on compurationdd fluid dynamics.
Simudation software created on a Cray
supercomputer by NASA processes the math.
You can explore the data produced by the Cray
by running Fakespace’s interactive-virtual-
envirommnent application on a Silicon Graphics
workstation.

that are capable of transmitting up to 40
Mbps, which many telephone and cable
companies are now installing at a rapid
pace.

John Laivd, an associate professor ol
clectrical engineering and computer sci-
ence at the University of Michigan (Ann
Arbor), is exploring the nascent area of in-
tegrating KBSes and virtual reality. The
work is part of an initiative funded by the
U.S. Department of Detense o use virtual
reality in the training of tank personnel.
Laird is developing intelligent agents who
serve as enemies that seem real but fire
only virtual ammunitior.

At Fakespace (Menlo Park. CA). clients
are using KBS-virtual reality technology
with robots. Cameras mounted on a robot
look at the real world. A KBS captures the
data relayed by the robot and checks it
against its model. It there are discrepan-
cies. the KBS determines the cause. For ex-
ample, if radioactive material has been re-
leased in the atmosphere and there is mist in
the air, a computer can diagnese the cause
and recommend or initiate action.

Even though the integration of KBSes
with multimedia and virtual reality tech-
nology is experimental today. the impli-
cations of adding intelligent storage, ac-
cess. analysis, and problem solving to such
systems are tremendous. You may feel like
you’re stepping into your favorite science
tiction book. Perhaps you wre. m

Sara Hedberg is president of Energent (Issaquah,
WA). «a markciing-services firm specializing in
emerging sofiware technolegies. You can reach
her on BIX /o “editors™ or on the Internet at hed-
berg@ halcyon.com.



CompuServe does Windows.

Introducing a whole new way to look And with WinCIM you can do more
at CompuServe: CompuServe Information offline, too. That means everything from
Manager for Windows (WinCIM™). It’s a fully writing letters to reading the answers to your
integrated Windows application, and lets you hardware and software questions can be done

take advantage of Windows

— much more economicallv

when youtre on CompuServe. _ﬂl !ﬁﬂ.‘.}&.’ju_ﬂ!l_j = l So take a look for yourself.

It’ll make your session im If you're already a CompuServe

faster, more efficient, ' E 3 member, just type GO WINCIM.

easier, and a lot more fun. e ’ :l SEEite. L . If you aren’t, call us for more
With the help of icons | e .5 w2 information at 1 800 348-8199.

and pull-down menus, you’ll Either way, you’ll soon see why

find your CompuServe time is almost effortless. the best view is the one from CompuServe

Cruise the forums, browse through your Information Manager for Windows.

messages, download files — it’s all about as ‘lé_i,

simple as clicking a mouse button. :“ﬁ‘g“comp uServe

The information service you won’t outgrow.

Visit us at PC EXPO, Javits Center, New York, June 28 through July 1, Booth #4303

Windows is a trudem irk of Microsoft € orporation
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HAVE SOME QUESTIONS
ABOUT BUYING A
COMPUTER?

| JUST ASK ZEOS!

Q. How can | make sure I'm getting a com-
puter that won’t be obsolete next year?

A. Make sure you're getting more than just an Over-
Drive socket for your CPU. You want a
computer that you can upgrade to

| Pentium-level technology. With ZEOS
upgradables, you're ready for the
future...a Pentium future! And our
Zero Insertion Force (ZIF) socket
makes upgrading easy.

CPU upgradablhty is only part of the story. Check
out the number of drive bays and open slots on the PC
you want to buy. ZEOS gives you szx bays and eight slots
—two of which are local bus!

Q.1 want incredible speed. What should | look for?
A. For high-speed video that’s upgradable with industry-standard
graphic adapters, you want a system that has VESA-standard local
bus slots. As we mentioned above, ZEOS gives you two of them.
Our standard super-fast local bus SVGA card includes Windows
acceleration, and if you want the video performance that PC
Magazine said “blew all competitors away,” choose our optional
Viper video card. And, because you're getting the VESA stan-
dard, you won't get stuck with some proprietary architecture that's
obsolete in 6 months. Demand VESA standard with your system!

And for data transfer that’s over twice as fast, get local bus
IDE. 1t's the same fast local bus technology applied to the built-in
IDE drive controller. ZEOS gives you performance up to 225%
that of ordinary IDE systems!

Demand
Demand

PC MAGAZINE LABS BENCHMARK TESTS:
GRAPHICS WINMARK (1/26/93)

Com,
PR | 12.34]
1 ] i
s | s bt
‘f Gateway 2000 second.
| apx266V

Nobody beats
m PS/2 Model 77 ZEOS!

- o

ZEOS 4860X2 66
our optional
Vupor video card!

Q. What other things should | look for
when 1 buy a system?

A. Check out the software. Most ZEOS pack-
ages come with everything you need to get
started: your choice between two spreadsheet
programs (Lotus 1-2-3 for Windows or the
exciting new Lotus Improv), a word processing
program (Ami Pro) or a presentation program
(Freelance Graphics for
Windows). That’s in addi-
tion to Lotus Organizer,
Windows, and DOS 6.0
with Enhanced Tools (the
latest and greatest!). With
all the free software you
get with your ZEOS, you
save hundreds of dollars!

Q. What happens if something goes wrong with
my system—or | have a question?

A. It never fails—the biggest questions come up when you're
working late on something important. It's comforting to know
that you can call ZEOS technical support, toll-free, 24 hours a
day, 365 days a year. And better yet, it won't take six days to get
past a busy signal.

Not that you'll probably need to call at all. ZEOS was recently
named PC Magazine Readers’ Choice for Service and Reliability.
For both desktops and notebooks. So you can buy with
confidence!



CHOOSE FROM THESE FOUR
MONEY-SAVING PACKAGES.

Or we can custom-build a system to your

Q. What other kinds of after-the-sale s
support will you give me? |
A. If you're not absolutely convinced your new
ZEOS PC is everything we say it is and more,
you have a full 30 days to return it to us for a com-

plete refund. No questions asked. Plus, you're covered by our
One Year Limited Warranty, Express Parts Replacement Policy
and a complete ZEOS Customer Satisfaction Package.

FAVORITE OPTIONS
15-inch monitor upgrade
{pkgs. 2, 3 & 4 only)

SVGA non-interlaced.

1024x768, flat screen ......... .$95
Vertical case upgrade
Includes ten bays .............. 595

Diamond Viper video card
Get the speed that PC Magazine
said “blew all competitors away™

Includes 1 MB VRAM ........... $149
with2 MB VRAM ... .. 5249
NEC CD-ROM

Internal drive .................. $449
Adapter 6260 SCS

controller chip .............. $49

Archive 51250A

internal tape bockup

80 to 250MB (with compression),
includes EZTape for DOS........ $249

Hundreds of other affordable
upgrades and options availabls.
Call for details!

Q. All of this must cost

a lot...right?

A. No way. Check out our prices.
Shop around and compare systems.
We think you'll agree: Feature for
feature, no one gives you as much
as ZEOS. At any price!

Q. So—how do | get

a ZEOS system?

A. Just give us a call—toll free! Were
open 24 hours a day, 365 days a year.
A friendly and knowledgeable ZEOS
Systems Consultant will be glad to
answer your questions, help you
pick a package, or tailor a system
to your exact specifications. We
know you'll agree: ZEOS is abso-
lutely your best choice. And we
don't just say it. We guarantee it!

ORDER NOW TOLL FREE

800-554-

Fax Orders: 612-633-1325
Government: 801)-245-2449
TDD Orders: 800-228-5389

Outside U.S. and Canada: 612-633-6131
MasterCard, VISA, Am Exp, Discover,
Z-Card® COD and Leasing programs.
Open 24 Hours a Day, 365 Days a Year!

5226
ZEOS

INTERNATIONAL, LTD.

Purchase arders from Furtune 1000 comaanies, governments and institutions subject to approval. Leasing

grams available. All prices and s
ications and warranty details. Aél)gr
their r ive holders. ©1993 ZE

ificavians are subject to change without notice. Please call to confirm ;r?ctl(;g.

pan; s are trademarks or registered trademarks

oducts and com { name:
International, Ltd., 301 Industrial Bivd., Minneapolis, MN 55413

i res|
USA. ZEOS is a publicly traded company. (NASDAQ symbot: ZEOS). UPGR-BYT-8307.

exactspecifications. Just call us!

4865X-25
4865X-33
486DX-33
486DX2-50
486DX2-66

Intel 486 CPU

ZIF upgrade socket

MB of RAM expandable
to 64MB on motherboard
High-speed IDE hard
drive MB)

Built-in hard drive cache
Local bus IDE hard
drive interface

Seek time (ms)

1.2MB floppy drive
144MB floppy drive
ZEOS 14" high-resolution
mono VGA monitor
ZEOS 14" high-resolution
1024x768 non-interlaced
SVGA monitor

Monitor dot pitch (mm)
1MB high-speed VESA
local bus card with
Windows accelerator
Eight expansion slots
including two VESA
local bus

Two serial ports,

one parallel port
Shadow RAM/EMS
support

Socket for optional
on-board SCSI

Flash BIOS
High-capacity 200W
power supply and built-in
strge suppression

ZEQOS SpaceSaver case
with six drive bays

Two cooling fans

ZEOS 101-key
tactile/click keyboard
Microsoft DOS 6.0

(plus Enhanced Tools)
Microsoft Windows
Microsoft Mouse
Choice of Lotus

Improy, 1-2-3, Ami Pro
or Freelance

Lotus Organizer
24-Hour-A-Day Toll-Free
Technical Support
30-Day Money-Back
Guarantee

One Year Limited Warranty

#1

$1295
1395
1595
1695
1795

107

32K

16
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$2495
2595
2795
2895
2995

452

256K
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[T Roundup

Applying the Power of the Pen

Nine pen-centric applications, from spreadsheets to note-takers,
challenge the notion that pens are just for vertical markets

HOWARD EGLOWSTEIN

espite the hype, pen-based com-
puters are nothing new—it’s
been over 25 years since a CRT

and a light pen tirst made interaction be-
tween system and stylus possible. But
though we've cleared many technical hur-
dies since those early days. pen computing
remains an exotic niche. What's recently
kept pen systems relegated to such a small
chunk of the personal computer market
can be summed up in one word: software.
Well, actually in two words: no software.

With the advent of lightweight, tablet-
like machines and sophisticated digitiz-
ers. pen hardware has clearly improved.
And pen-based operating systems like Go
Corp."s PenPoint and Microsoft’s Win-
dows for Pen Computing have laid the
groundwork for general-purpose applica-
tions that can make pen computers main-
stream.

Traditionally. the developers of pen ap-
plications targeted vertical markets that
had the greatest requirement for pen in-
put, such as delivery services, insurance
agencies, hospitals, and police depart-
ments. However, pens potentially provide
a more natural working environment for
a broader audience using more general-
purpose tools, such as spreadsheets, word
processors, and PIMs (personal informa-
tion managers).

In this article, I'll review nine of these
general-purpose applications. I'll try to
give an idea of what it’s like to use each
package and point out some of the unique
features that a pen interface can provide.

Schedulers and PIMs

P en-based PIMs look remarkably like
their paper counterparts, consisting
primarily of day/month calendars and ad-
dress books. You'll usually spend more
time looking through your schedule than
entering items or revising them. A pen is
ideal for flipping through pages and se-
lecting items. Working with a pen to con-
trol your scheduling software uses the pen
to its best advantage: navigating quickly
through existing information.

A32 BYTE JULY 1993

Slate’s Day-Timer Pen Scheduler {PenPoint version
shown, although it runs on both platforms) presents
an interface based on the familiar paper Day-Timer.
The scheduler works with ink only and doesn’t

provide a searchable database.
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Slate Corp.’s Day-Timer Pen Scheduler

The Day-Timer Pen
Scheduler looks exactly
like the standard Day-
Timer notebook trom which it is licensed.
You can view schedules by day (broken
down to the nearest halt hour). by month.
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Ink Develop t's InkWare's NoteTaker is an
electronic scratchpad for PenPoint, more akin to a
~ ., paint program than to a word processor. It lets you
take notes using a variety of pen styles and converts
) -’ink fragments to text as you go along.

— Slate’s Grid
PenEssentials
could be all you
need in your pen
PC lineup, if you
have a Grid
Convertible. This
bundle of
applications (for
Windows for Pen
Computing)
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PAUL AVIS

or by year. Tapping on a month or day
brings up an enlarged view. where vou can
read. write. and edit your entries. Tapping
on arrows lets vou scroll from one day or
month to another. Day-Timer also keeps
track of vour to-do lists and addresses.

Anything vou write on the schedule
page or in a to-do list is stored as a graph-
ical image ("ink™ in pen jargon). The to-do
list appears as a serics of rectangular image
blocks. When vou finish with an item. vou
delete it by writing an X in its deletion
box. Because the items are stored as im-
ages, you can't scarch vour to-do lists. The
address book functions similarly. although
vou can search through address entries.
since Day-Timer converts these to text.
An alphabetic index at the bottom of the
screen lets you move directly to any ad-
dress book entry.

Pensoft’s Perspective

Perspective is a PIM sim-
ilar to Dav-Timer but
with additional features.
Its interface also mimics a standard paper
schedule. One fundamental difference be-
tween Pensott’s and Slate’s implementa-
tions is that Perspective can convert most
of your input to text. although vou choose
whether to leave vour entries as ink or con-
vert them. Converting them allows vou to
search tor specitic events. If. for example.
vou only vaguely remember an appoint-
ment with vour accountant. you can find
the entry quickly by tapping on Find and
WELNG In accountant.

Switching from a day view to a month
view is more difficult in Perspective than
in Pen Scheduler. This is because Per-
spective uses separate applications to han-
die the ditferent views. However. Pensoft
doces a better job of capitalizing on Pen-
Point. letting you use Perspective’s ad-
dress book as the underlying contact data-
base for all your PenPoint applications.
Perspective also includes a note-taking
module.

Of the two. Day-Timer is more practical.
The integration of daily. monthiy. and an-
nual views is a definite plus. and T don™t
tfind much call for search capability on an
appointment schedule.

Spreadsheets

f you've ever used Excel on an airplane.
you've probably found yourself strug
eling to use a mouse in close quarters. cven
Just to review information. Spreadsheets
designed for a pen interface can make
1ULY 1993
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[T Applying the Power of the Pen

manipulating data easier. In addition, the
pen’s character recognition lets you make
limited data entry and perform simple cal-
culations. However, I generally found the
spreadsheet applications frustrating. The
recognition errors made entering infor-
mation tedious, especially in Windows,
where | spent more time correcting my en-
tries than entering data. You might find
these useful for reviewing your spread-
sheets on the plane, but certainly not for
data entry. For the moment, pen-based
spreadsheets just aren’t as powerful as their
keyboard counterparts.

PenWare’s PenCell Spreadsheet

As spreadsheets go, PenCell

is simple and has relatively

few features. It’s well suited

for quick calculations, but it

/ doesn’t have all the bells and
whistles you might expect. For example,
you can select a range of values and dis-
play charts, but you're limited to bar, line,
and pie charts. 1 would not recommend
PenCell for creating graphical presenta-
tions, although you might find it handy

for checking data while traveling, to save
in Excel or Lotus format for further polish
later.

Here's an example of where PenCell
comes in handiest: Say you’ve put together
a proposal for a new building. While en
route, you think of a way to save cost on
some part of the design. PenCell can whip
up some quick graphs of overall cost, let
you change a few figures, and then graph-
ically show you what you’ve saved. Later,
you can use that information as a basis for
a more refined presentation you develop in
Lotus 1-2-3 or Excel.

Slate’s At-Hand
P Pr At-Hand uses a standard
X-Y grid of cells you fill
with numbers and labels.
Like PenCell, it’s a basic spreadsheet with
very few frills. However, At-Hand’s set
of chart types is substantially richer than
PenCell’s; it includes a variety of 3-D
charts and a basic set of 2-D types.

There are some nice pen-centric inno-
vations: To add a range of cells, you high-
light the range and write a “+ in the result

cell. There are a number of other small
improvements delivered by At-Hand’s pen
design. However, the shortcut gestures for
moving around require some mighty fancy
pen motions. The worst of these is the
quadruple flick, a motion with four quick
swipes across the screen. If done correct-
ly, this scrolls any column or row to the
edge of the screen, but it takes practice.

PenMagic’s Numero

Numero is a unique
spreadsheet. Rather than
launching you into a
blank cell grid, it starts you in a blank page.
To create cells and thereby design the page,
you select areas and write in them. Alter-
natively, you can choose from among a
half dozen or so predesigned paper types,
such as checks, timesheets, or expense re-
ports.

Gestures form a key element in Nu-
mero’s design. If you draw a line under
a column, it totals the column. To con-
vert your writing to text, you double-tap
on a cell. Unfortunately, Numero is very
finicky with its gesture recognition. I had

#
Windows for Pen Computing vs. PenPoint

One thing | learned when designing pen-input hardware seven years ago: For a pen application to be effective, it has to treat the screen
like an intelligent piece of paper. It's the application’s responsibility to figure out what the user wants; the user should not have to tell

the computer what the pen input means.

Windows falls short of the mark (and casts a shadow over all the Windows applications) by requiring users to move the pen to the
treat this input as a menu choice”). Windows is just not the way to use a pen.

perating system what application to use when creating a new page or chang-

menu bar to make selections (thus saying, “Computer,
PenPoint does a better job, but you still have to tell the o

ing input modes in some of the applications. Ideally, when you create a page, the operating system should see what you enter and then

launch the appropriate application.

iICROSOFT WINDOWS FbR PEN COMPUTING

60 CORP.S PENPOINT
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Windows for Pen Computing is an MS-DOS environment based on Windows 3.1 with a se-
ries of pen extensions. The pen is enabled as the Windows pointing device; installed -
braries provide gesture and handwriting recognition as an alternative to keyboard input,
or you can add sections of pen input as objects into any standard Windows program.
Windows has an advantage over other pen environments in that thousands of applica-
tions already exist that can use a pen. Run any Windows application under Windows for
Pen Computing and the pen supports it.

However, a pen application should take special advantage of pens. Windows applica-

tionstwicallydon'tMovingthewrsortoﬁmmerleﬂolawhmtnmbmemmis

cumbersome with a mouse; it's downright annoying with a pen. On top of that, the hand-
mithgmdgahnmogiﬁmﬁutsﬁpsmwmmiskssmm%mntm
rate. For every 100 characters or gestures | drew, | had to correct five.

A Windows for Pen Computing application comes to bat with two strikes against it:
poor recognition and poor control mechanism. Recognition will improve over time and
through third-party recognizers; hopefully, control mechanisms will as well.

BY'FTE JULY 1993

Go’s PenPoint is built from the ground up for pen computing. It's based on a notebook
metaphor; a collection of files becomes a group of pages in a notebook. The directory
becomes a tabbed index at the front of the notebook. To go to a specific document,
msilwtuldlﬂnmehﬂlehdum?ﬁnsvitdmtomtmewdmasﬂw
appropriate application for you.

Like Windows for Pen Computing, PenPoint comes equipped with gesture and
handwriting recognition. The recognition engine in PenPoint is more accurate than the
one in the Windows version. Input is also more efficient. In Windows for Pen Comput-
nshumwmmem«m,mmwﬁmsﬂmmaﬂne-sww
enﬁonWw,a‘dmlkey).Iul’alPoirt.yousiwlymiteovuawdu
section of text to manipulate it. This pen orientation, combined with the more accu-
mewmm,mmmmemommmmmmm»
Mywma'tﬁndamatqumﬁtywmﬂmﬂddrinkmped?w?oﬁtw—
plications, PenPoint provides a more productive platform for all the applications
reviewed here.



Real Stats. Real Ea

SPSS for Windows gives you answers your spreadsheet or database can't.
It's a great value at $695!

Learn Fast, Work Fast
“Stumbling blocks to statistical analysis are

eliminated with SPSS for Windows. You don't
have to be a programmer to use it and you don't

have to be a statistician to understand it.”
— Richard O'Reilly, Los Angeles Times.
The 100% Windows interface makes doing
analysis simple.
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Complete Data Management and Editing

“A breakthrough in data capacity and ease of use...impressive.”—Alan
Fridlund, InfoWorld. There's no limet on the number of variables you can analyze.
Read data directly from Excel™ Lotus.2 .dbf and SAS® transport files. Work live
with Oracle® and SQL Server™ data. Edit and use data many ways, easily.

Lt e cam)

et Gmph

wtierepur ¢ 3

~4 r
o r—
whenput ?

tive help and an oo ;
online glossary | SRl =t e T A e R ;
of StatlStha’ Pur :hase Prize by When Purch | . a
terms are just =) I3 e § Nomek e
aclick away. % T - oo | vme | ep |
LA MG = T ey - ]F. . —
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Lo et 1ty 4 you'll get from a
. ] CA spreadsheet such
= as Excel, without the steep learning
Automatic curve, SPSS for Windows is a great

Statistical Graphics

“A complete set of graphics and charting
capabilities.”— Marc Ferranti, PC Week.
Create business charts or statistical charts
like histograms, boxplots and scatterplots
automatically. Unlike other stats packages,
edit the charts directly on-screen without
respecifying.

When you really want answers you have to go beyond
what spreadsheets or databases can offer. You need a pack-
age that is designed for real statistical analysis, reporting and
charting - and is easy to use. You need SPSS® for Windows,"
the real stats, real easy combination that delivers real value.
You'll break out of the spreadsheet cell with SPSS for
Windows. Do more than simple percentages and sums - subset,
sample, aggregate, explore, summarize, poke and prod, slice and
dice your data to get the answers you need. Analyze surveys, dig
into databases, improve quality, conduct research studies, fore-
cast sales and prepare reports with ease. All without writing com-
plex macros or queries. Find relationships, see patterns and trends,
determine significance and use the past to predict the future.
Learn fast, work fast. Prepare for your analysis quickly with
SPSS' full-featured Data Editor. Choose from a broad range of
statistical routines, including those in specialized add-on mod-

buy.”- Michael Burgard, PC/Computing.
Widely used statistics such as crosstabs,
correlations and regression are in the
Base module. Optional modules with
untivaled advanced statistics are avail-

Purchasa price

able. You won't grow out of this package.

ules, that produce full-color charts automatically.
Hot button between ¢harts and related numerical

output. Share information using DDE and OLE. MBTSORS
Put together a great presentation with powerful WINDOWS..

and flexible business graphics and a report writer.
If you need help, the documentation is full of statistical “how
to,” and experienced technical support is just a phone call away.

SPSS for Windows — when you need more stats than a
spreadsheet or database can offer.

Order now and get a great value — only $695.
American Express, Discover, MasterCard or Visa accepted.
Unconditional 60-day money-back guarantee.

(312)329-3668 or
Call (800) 543-5835

Chicago - Washington, OC - Chertsey, UK - Gor nchen, The Netherlands - Munich - New Delhi - Singapore - Stockholm - Sydney - Tokyo - And Ristriouters Worldwice
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Pen Hardware

Grid Convertible

o CPU: Intel 25-MHz 386SL

© RAM: 4 MB

* Hard drive: 125 MB

* Modem: internal 2400-bps fax

o (perating system: Microsoft Windows for Pen
Computing

* Weight: 6 Ibs., 1.5 0.

* Removable external floppy drive

 Attached keyboard

o Price: $2799 as tested

Toshiba T100X Dynapad

o CPU: AMD 25-MHz 386SXL

o RAM: 8 MB

* Hard drive: 40 MB

© Modem: 2400-bps Data/Fax PCMCIA

 (Operating system: PenPoint and Microsoft Windows
for Pen Computing

o Weight: 4 Ibs., 7 oz.

* Removable external floppy drive

o Port for attaching external keyboard

o Price: $4397 as tested

To test these pen applications, we used a Grid Convertible running Microsoft Windows for Pen Computing and a Toshiba
T100X Dynapad running PenPoint. These configurations reflect the systems as tested. We measured “traveling”
weights —with power supplies but without the extemal floppy drives.

The TI00X's pen uses 13M batteries, commonly used in hearing aids and available in pharmacies. The Grid Convert
ible has a pop-up screen exposing a notebook-size keyboard underneath the tablet. Its pen uses standard 393 alkaline

batteries, Both systems are expandable to 20 MB of RAM.

no trouble using the demonstration spread-
sheets and some of the standard layouts,
but because of the difficulty in working
with gestures, I never got very far into cus-
tomization. Eventuaily, I just put Numero
away in frustration.

Despite the nice concept and a complete
and thorough manual, I never got the hang
of making this product work well. I simply
couldn’t get Numero to recognize my com-
mands in a usable way. The limitations of
the digitizer (on the Toshiba T100X) and
PenPoint’s recognition made this product
difficult to manage.

Word Processing

he word processing applications I re-

viewed represent two types. The first
is a simple ink-capture program for scrib-
bling quick notes to yourself. The second
is a combination word processor/form let-
ter application. Word processing seems
the most natural application for pen com-
puters; after all, a pen is first and foremost
a tool for writing.

However, while a pen interface gives a
word processor a real advantage for editing
(with gestures), it severely detracts from
the software’s ability to handle bulk text
entry. Unfortunately, the hand-printing
recognition offered by today’s operating
systems makes writing entire paragraphs

136 BY'TE JULY 1993

(or even sentences) impractical.

These two applications put a new spin
on word processing by eliminating the re-
quirement for heavy text entry. LetterEx-
press provides letter templates, while Note-
Taker deals mostly with unconverted ink.

The advantage of ink capture over text
recognition is that it’s fast and accurate.
Everything you do with the pen is cap-
tured as ink; it’s up to you to figure out
what it means later. If the application ap-
plies recognition to your input, you may be
able to search and edit it later.

Ink Development’s InkWare NoteTaker
Inkware NoteTaker is a
simple ink-capture appli-
cation that captures what-
ever you do with the pen and saves it on a
page. It’s more like a paint program than a
word processor. In fact, il you were using
Windows instead of PenPoint, you could
achieve most of the same effects using
Windows Paint.

In NoteTaker, you have at your pentop
the following tools: a pen, a fat pen, a high-
lighter, text, an eraser, and scissors. The
pens and highlighter are specific instances
of custom pens. Any pen can have a num-
ber of attributes, such as size. color, and
transparency. If you create a custom pen,
you can name it anything you like.

The text tool is where recognition comes
in—it converts your input to text and

e —

stores it on the page as a text object. You
can sclect and move the text, but if you
stop writing for more than a sccond, Note-
Taker converts what you have written so
far and starts a new object. The end result
is a collection of fragmented text objects
that bear no relation to each other. What's
worse, the original input is not stored as ink
but thrown away. If you’re writing quick-
ly. you’ll probably have recognition er-
rors, and without the original input for ref-
erence, you may lose valuable information.

PenMagic’s LetterExpress

LetterExpress is a fill-in-
the-blank application that
lets you produce business
documents quickly, without a lot of writ-
ing. The bulk of your letter is already writ-
ten; LetterExpress ships with 72 standard
business letters. All you do is select a tem-
plate and answer the questions. The end
result is a formatted business letter ready
for printing.

Highlighting and pen tools let you circle
important parts, scribble notes in the mar-
gin, add keywords for searching, or mark
up the document in just about any way
you like.

The LetterExpress address book stores
address and contact information you can
include in your letters. Like Pensoft’s Per-
spective, it also supports standard Pen-
Point address books, so you can incorpo-
rate addresses from other applications.

LetterExpress helps solve one of pen
computing’s fundamental problems. Pen
input is the slowest way to construct a let-
ter from scratch. LetterExpress does most
of the work—you just personalize the let-
ter and fill in the details. All in all, it’s a
good compromise that takes advantage of
the pen computer’s portability while min-
imizing slow, imprecise text input.

Other Applications

he following products represent an
assortment of CAD, networking, and
integrated “works™ applications. Now that
pen computing is growing up, you can find
most types of applications in pen form.
CAD lends itself well to pen input. We
are accustomed to drawing with a pen, so
CAD is a natural application. Networking
and communications are of course critical
for all systems, and pen computers are no
exception. Finally, an integrated package
can make transitions between applications
(both pen-centric and non-pen-centric) a
lot easier. continued
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[T Applying the Power of the Pen

Saltire’s SketchRight

4 Saltire designed Sketch-
Right for people who need
geometric measurements
from field data. It takes your
pen sketches and turns them
into precision drawings. Saltire’s geome-
try engine underlies the interface, allowing
SketchRight to calculate unknown mea-
surements given sufficient information.
SketchRight connects lines and adjusts ob-
ject sizes to reflect the newly computed
dimensions. It’s not really CAD, it’s not a
paint package, it's something else —like
an artist or engineer looking over your
shoulder.

The dimensioning is all-or-nothing;
SketchRight puts dimensions on every-
thing it considers critical. If you leave stray
marks on the drawing or leave an object
drawn incorrectly on-screen, SketchRight
insists on filling the screen with meaning-
less and confusing dimensions. Remov-
ing these or correcting the errors takes a lot
of practice. Personally, I'd prefer having
control over which objects were critical
and which were dependent. I was also

unimpressed with the selection mecha-
nism. A short up-down flick gesture is the
command to add an object to a selected
group, but it doesn’t work consistently.
Since I was using a Grid Convertible (with
a keyboard), I finally resorted to using the
Shift key to select objects.

SketchRight is an interesting applica-
tion. I didn’t master it after several weeks’
use, but it uses the pen well—letting you
sketch a quick graphic and make simple
modifications. If you need finer control,
you can export the file to your CAD pack-
age for finishing.

SunSelect’s PenCentral
b NP T PenCentral epitomizes
Pc“'l)omt SunSelect’s effort to sup-
e ply networking to and
from all computers, regardless of config-
uration or platform. A version of the pop-
ular TOPS networking environment (the
PenTOPS client) comes bundled with
every PenPoint operating system. All you
need to connect your PenPoint machine
to a network is a TOPS server.
That’s what PenCentral provides,

through your desktop computer. PenCen-
tral is different from the other applications
here in that it doesn’t actually run on a
pen-based system: PenCentral is a DOS
application.

To connect a PenPoint machine to a
PC, Novell, or LAN Manager network,
you simply install the DOS PenCentral
server software and connect the pen sys-
tem to the server via a serial or parallel
cable. A few seconds later, the desktop
system recognizes the pen computer and
establishes the link. From that point on,
the floppy drives, hard drives, network
drives, and printers available to your desk-
top machine are also available to your pen
system.

To use PenTOPS through PenCentral,
you simply tap on the Connections icon
on the PenPoint screen and then select Net-
work View and the drive or printer you
need to access. PenCentral takes care of
everything else. To set up a remote con-
nection for copying files to or from your
office later, you simply set the PenCen-
tral server to provide a modem connec-

tion and put the modem on auto-answer.
continued

Your Choice of Keyboard Monitor Switches

Access multiple computers with a single keyboard and monitor
to cut equipment costs, save valuable space, and end clutter

Manually controlled unit

W Four, eight, or twelve ports per unit

W Optional R$232 or PS/2 mouse interface

W Simple pushbutton operation for quick selection

B Daisy-chaining connects unlimited number of CPUs
W Compatible with EGA, VGA, Macintosh, Sun, and others
| Optional keyboard booting for 286, 386, and 486

W PCB construction for high reliability and low crosstalk
B Rack mount, matrix, and customized units available

Typical Application

CPUs/Servers

e i—

Keyboard
Monitor
Switch

| Switch by keystroke, from front panel, or RS232 port

W Two or four ports per unit

W Cascade units to support up to 255 CPUs

W Supports monochrome, EGA, and VGA

B Includes keyboard booting for 286, 386, and 486

B Includes RS232 and PS/2 mouse interface

W LEDs display selected CPU and CPU power-on

W Scan function switches among CPUs automatically

Keyboard controlled unit

Make the Rose Gonnection

10850 Wilcrest Drive ® Houston, Texas 77099 ¢ Phone (713)933-7673 * Fax (713) 933-0044
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Call toll-free now

for your copy of our
Switching and Sharing
Solutions catalog

Other Rose products: Print servers, printer sharing units,
print buffers, keyboard monitor extenders, video splitters
All Rose products are US-made and have a 1-year warranty.

&, ROSE

e ELECTRONICS
1-800-333-9343
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[T Applying the Power of the Pen

SunSelect’s PenCentral works well and
couldn’t be easier to use.

Slate’s Grid PenEssentials

Specifically for the Grid
Convertible (and now bun-
dled with the computer when
you buy it), Grid PenEssen-
tials is a bundle of four Slate
applications: the Day-Timer Pen Sched-
uler, the LooseLeaf NoteTaker, the Pen-
Book Electronic Book, and Delrina’s Win-
Fax Pen software. In addition, you receive
a custom nylon carrying case for the com-
puter and a spare pen.

The Day-Timer application is the same
as the PenPoint version reviewed above.
LooseLeaf is an ink-capturing note appli-
cation similar to Ink Ware NoteTaker (but
without the text conversion). As ink-cap-
ture applications go, LooseLeaf is per-
fectly adequate. It doesn’t have all the bells
and whistles of NoteTaker, but then it
doesn’t really need them.

PenBook is an application that displays
files stored in Slate's BookFile format,
created in PenBook Author. The last piece
of software is the pen version of Delrina’s
WinFax. WinFax lets you create an out-
put document and transmit it through the
Grid’s internal modem. Once you create
your fax with text and graphical elements,
WinFax takes care of dialing through the
fax modem and establishing your connec-
tion. It works much like WinFax does un-
der Windows.

As a group of applications, the Grid

PenEssentials collection is fairly effective.
It isn’t an integrated package in the con-
ventional sense; the packages don’t work
together under a single shell. What holds
them together is a single philosophy of
presentation and style. Sometimes it makes
sense to use a group of simple, related ap-
plications rather than a single monolithic
one. That’s espe-

handwriting recognition, pens are not yet
efficient for entering data or taking notes.
They are better at selection, thumbing
through documents, highlighting, or oth-
erwise annotating text. These current prob-
lems don’t dampen my enthusiasm for
pens; hand-held PDAs (Personal Digital
Assistants) with the capabilities of these

machines will be

cially true in 2. || - -comc sys-

pen-computing
environment,
where you don’t
usually have the
luxury of a key-
board or a sec-
ond mouse but-
ton for control.
If you con-
sider the price
($349), PenEs-

The PenEssentials
collection is not an
integrated package in
the conventional sense.

tems.
Nonetheless,
the state of the
technology puts
a restriction on
most of these ap-
plications. Of the
pen applications
here, the sched-
ulers are current-
ly the most use-

sentials is worth
it even if you only use one or two of the
applications. Slate now offers similar bun-
dles for PenPoint and for pen-based sys-
tems from other manufacturers.

As Good as Paper?
Are pen applications strong enough to
make pen computing as mainstream as
other types of portable computing? Not
yet. Unfortunately, the technology just
isn’t there: All the applications are just too
slow on the processors in the machines 1
used, and handwriting recognition just isn’t
in acceptable shape.

Largely because of the problems in

ful. However,
scheduling is obviously not pen comput-
ing’s “killer app,” and it doesn’t provide
the incentive for buying a $3000 comput-
er. Although many of these applications
present innovative interfaces, they are still
running on top of a foundation—both
hardware and operating system—that’s
Jjust too shaky to support critical, general-
purpose applications. B
Howard Eglowstein is a BYTE Lab testing edi-
tor. Prior to joining BYTE, he was the vice pres-
ident and cofounder of Hindsight, a design firm
that specialized in pen-based workstations for
teaching learning-disabled students. You can reach
him on BIX as “heglowstein.”
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7 Village Cir. 310-260 West Esplanade Beaverton, OR 97075 Alameda, CA 94501
Westlake, TX 76262 North Vancouver, B.C., (800) 659-1874 (800) 677-6265
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‘ Circle 1225 on Inquiry Card. (604) 988-9982 Circle 1230 on Inquiry Card. Circle 1232 on Inquiry Card.
fax: (604) 988-0035
InkWare NoteTaker ......... ....$145  Circle 1227 on Inguiry Card. AtHand...... ... $295  Toshiba T100X Dynapad....$4397
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fax: (415) 5735167
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Redwood City, CA 94065
(415) 802-6925

fax: (415) 802-6942
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PenWare, Inc.
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Palo Alto, CA 94304
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fax: (415) 858-4929
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Slate Corp.
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Scottsdale, AZ 85260
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NetWare Goes Global

Version 4.0 scales up for serious enterprise networking, but its new
directory service doesn’t accommodate NetWare 2.x and 3.x servers

JON UDELL

t BYTE, like everywhere else,
networks grow like weeds. Last
time I checked, we had four in-

dependent NetWare LANs serving four
different departments. Of course, BYTE
is part of a much larger company, Mc-
Graw-Hill, and in that context our Peter-
borough, New Hampshire, operation is just
a drop in the corporate bucket. How can
PC networks scale up to meet the needs
of multidepartment divisions like BYTE
and multidivision companies like Mc-
Graw-Hill? NetWare 4.0 supplies the cru-
cial ingredient.

The X.500-style NDS (NetWare Direc-
tory Service), a treelike database of users,
data, software services, and equipment,
can span all the NetWare 4.0 servers on a
company’s LAN or WAN (wide-area net-
work). Administrators who tend these trees
will shape them so that the logical view
of a network superimposes precisely on
the organization chart that is the logical

view of the company served by that net-
work. Users, as a result, will be able to in-
teract with the network at appropriate or-
ganizational levels,

As a BYTE editor, my workaday con-
text would be something like Editorial
.BYTEMcGraw_Hill.Buttosend a mes-
sage to David Cohen in BYTE'’s produc-
tion department, I'd cross department
boundaries and address the message to
dcohen.Production.BYTE.Mc-
Graw_Hill. And to communicate with
Neil Canavan, a Datapro telemarketer, 1
might cross divisional lines and address a
message to ncanavan.Sales.Data-
pro.McGraw _Hill.

Among the features new to NetWare
4.0, NDS rightly gets top billing. A cred-
ible Novell framework for serious enter-
prise networking is clearly a landmark
event. Vines users who have long enjoyed
global directory services may view it with
understandable skepticism. In fact, No-
vell’s NDS outdoes Banyan's StreetTalk in
three ways: It’s replicated, it can represent

complex hierarchy, and it supports user-
defined object types. On the other hand,
NDS is today little more than a frame-
work. NetWare 2.x and 3.x servers don’t
support NDS. Neither does UnixWare, or
Novell’s own E-mail and network man-
agement products, never mind all the third-
party VAP (value-added process) and
NLM (NetWare loadable module) appli-
cations.

So while NetWare users wait for the
world to catch up with the new directory
service, what other 4.0 features deliver im-
mediate value today? Notable ones are file
compression, CD-ROM sharing, NLM
protection, read-ahead caching and block
suballocation, smarter memory manage-
ment and thread scheduling, burst-mode
packet delivery, large Internet packets, im-
proved security and auditing, target ser-
vice agents for workstation backup, data
migration to optical jukebox, NDIS pro-
tocol support, a true DOS requester, and a
host of new and improved server and client
utilities. File compression alone could tip

A top-level container for servers, users, organizational units, and other objects.
A subsidiary container for servers, users, and other network objects.

Rzl NetWare Directory Service Objects
‘a BYTE Organization
r_"g Organizational unit
- & JON_ U User

- @ THORNTON_SYS

— [] OURTOWN

— ] THORNTON

— & ThorntonPrintServer
— & ThorntonPrinter

— & ThorntonQueue

- &2 Redesign Task Force — ™

L Bl Swan 00-AF32 ——

— @ Office Manager Organizational role
- E@ ThorntonSys e

— ®2 Production DUEEEy map

— & Admin

— B ThorntonSys

A single networkwide store of information about a user, including name, password,

rights, log-in script, and many other attributes.

Server
Print server
Printer
Queue

A list of users. Note that users sharing a given container implicitly form a group, so
explicit groups are needed less often in 4.0 than in 2.x and 3.x.

Stores basic information about the server, such as its network address.

Can be used to view and modify printer assignments, operators, and users.

Can be used to view and modify configuration, queue assignments, and notification.
Can be used to view and modify operators and users.

Can be used to track owner, serial number, and locati
software that tracks assets can extend this object by adding other attributes.

Logical name for a user who is the “occupant” of the role. Useful for indirection,
since it can be referenced in rights assignments instead of a hard-coded user name.

Logical name for a path specification. Useful for indirection, since it can be

Network m. ment

referenced in log-in scripts instead of a hard-coded path.
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[T NetWare Goes Giobal

the scales in 4.0’s favor. In NetWare
4.0, compression runs as a low-pri-
ority background thread, in 32-bit

mode (like all NetWare tasks), with d Worse  NetWare 4.0
plenty of linear memory to work with. | Bit ma
The result is that 4.0 really does more 256colgr.bmp
than double your disk (see the figure | |eavesbmp |
“NetWare 4.0 vs. DOS 6: Compres- | 1.,
sion Ratios™). drwatson.log
modems.ini
Smooth Start, Rough Acceleration Summary
I installed NetWare 4.0 on a Gateway
66-MHz 486DX2 EISA machine with
16 MB of RAM, an NE3200 network 4 Worse Better b
card, and an UltraStor Ultra 24F SCSI | Bjt map
controller cabled to a 525-MB Sea- | 256color.bmp
gate ST3600N SCSI drive and a | leaves.bmp
Toshiba XM-3401 CD-ROM drive. | Text
CD-ROM is the default mode of in- = drwatson.log
stallation for 4.0. It you need floppy | Modems.ini
disks, you'll have to make them your- =~ Summary
selt from the supplied CD-ROM or
order them separately. (The same pol- B Ty 20 380 4 5116
icy applies to printed documentation.) Compression ratio
What if you don’t have a SCSICD- | .
ROM drive that NetWare supports? Netware 4.0 consistently outcompresses DOS 6 on some file types. Results

Not to worry. Installation pulls files
from a DOS-mounted CD-ROM, so
while you may or may not succeed
in sharing discs as read-only NetWare
volumes, as long as DOS can see your
drive you'll be able to install NetWare.

The installer scans the network for an
existing directory services tree, and if (as
in my case) that search fails, it will create
a new one. It prompts for the new serv-
er’s location in the tree—an organization
and (optionally) an organizational unit.
After installing the server, you can cut in-
stallation floppy disks from the CD-ROM
for DOS/Windows and OS/2 workstations.
After installing the DOS/Windows client
software on my Swan 386/25, I rebooted
and tried to log in. I was stumped for a
while. The privileged user in 4.0 is AD-
MIN, not SUPERVISOR, but the com-
mand LOGIN ADMIN, which should have
granted access to the directory service,
kept failing, as did the more explicit LOG-
IN ADMIN.Editorial.BYTE. Eventual-
ly I figured out why.

User object ADMIN lived in a top-lev-
el container (organization BYTE), but
server object THORNTON lived one lev-
el down (organizational unit Editorial).
Attaching to THORNTON, I acquired its
context. Because the search for an object
looks downward in the tree, not upward.
user ADMIN wasn’t found. One solution
was to use the command CX O=BYTE.
which set the context appropriately for the
command LOGIN ADMIN. (Note that AD-
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You replicate in order to safe-
guard directory information and
ensure speedy access to that infor-
mation in a WAN environment. If
you install two servers into a sin-
gle container, this replication hap-
pens automatically. You probably
won’t need to replicate manually
| unless you’re operating a WAN.
In that case, since replicas syn-
chronize continually as changes
occur, you will have to plan care-

fully how much directory infor-
| mation to distribute. You cannot
yet gauge whether the usage of a
given replica justifies the com-
munications cost of maintaining
| it, but Novell recognizes the need
| for such a capability and says the

! hooks are in to provide it.

J New DOS and 0S/2 Requesters

MIN can then manage not only the re-
sources of the Editorial unit but those of
other units belonging to BYTE.) Another
was simply to name the correct context
(i.e.. LCGIN ADMIN.BYTE).

Things were simpler for the new user
accounts I then created as ADMIN, since
I put those objects in the same part of the
tree as the server itself. But for adminis-
trators, mastery of the nuances of NDS
will require a major conceptual shift. It’s
worth the trouble. For example, I reflex-
ively created a group EVERYONE and
began putting new users into that group.
Then I discovered that 4.0 obsoletes that
old habit. Users in a “container” object
inherit rights and log-in scripts from the
container, so they are implicitly members
of a group. The object orientation of NDS
is pawerful, once you learn to let it work
for you.

You manage the tree with a pair of
graphical tools (or their textual equiva-
lents). The NetWare Administrator navi-
gates the tree and creates, renames, moves,
and edits NDS objects. Creators of new
object classes can extend this tool by writ-
ing “Snap-in Object DLLs.” The Partition
Manager subdivides the single directory-
services database created during installa-
tion into smaller pieces and can replicate
those pieces to local or remote servers.

are mixed for bit maps and text files, but on the whole NetWare 4.0 really is
a disk doubler. The summary figure represents the composite compression
ratio for all files in the Windows directory.

I installed the client software on
a handful of machines running
DOS/Windows and one running
the OS/2 2.1 beta. The DOS client
has changed dramatically. After
loading the ODI (Open Data-Link
Interface) software that talks to the
network adapter, you run a loader
called VLM.EXE that pulls in an assort-
ment of “virtual loadable modules™ into
conventional, expanded, or extended mem-
ory. Each VLM performs one function—
DOS redirection, printing, encryption, di-
rectory services, and so on.

The redirector reforms NetWare’s old
habit of hooking INT21, although “dirty”
NetWare applications that rely on that
hoak can still have it. Another module
binds IPX to the NCP and signals Novell’s
readiness to let NetWare ride on other
transports. In fact, the NetWare client is
prepared to run NCP over IP today, and
once the server can do the same (Novell
is not saying when), administrators of
mixed networks who want to standardize
on a single wire protocol will finally be
able ta do so.

DOS and OS/2 clients now get both
NetBIOS and named-pipes drivers and,
imporiantly, an NDIS-over-ODI driver
that enables users to multiplex LAN Man-
ager (and other NDIS-oriented clients)
with NetWare over a single adapter. Un-
fortunately, I found no obvious way to
subsiitute the NetWare 4.0 client for the
NetWare support included with Windows
for Workgroups.

The OS/2 requester can virtualize net-
work support to multiple DOS boxes in
two ways. One enables a VDM (virtual
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[T NetWare Goes Global

DOS machine) to share the original (pub-
lic) OS/2 tog-in. The other grants a VDM
its own private log-in. Coupled with asyn-
chronous host software (e.g.. pcAnywhere)
running in the VDM, this technique can
make an OS/2 2.x machine into a poor
man’s NetWare Access Server.

New Server Tricks

When NetWare 3.0 made its debut, the
fact that NLMs ran fast and naked at ring
0 raised a lot of eyebrows. How could
Novell permit a failing application to take
out the kernel? That complaint turned out
to be slightly off target. Software that runs
with NetWare by definition provides a
mission-critical service, and it just can’t
afford to fail. The real question should
have been: How can developers make
headway in a hair-trigger environment?

NetWare 4.0°s answer is DOMAIN
.NLM, a tool that can isolate unproven
NLMs from the kernel. There’s an associ-
ated cost, of course. BYTE’s NLM bench-
mark ran 5 percent slower in the OS_PRO-
TECTED domain (ring 3) than in the OS
domain (ring 0). Real applications that ex-
ercise user code more than kernel code
will degrade even more. But NLM pro-
tection doesn’t really try to make NetWare
a protected operating system. It’s just a
way to help get reliable NLMs built quick-
ly, and developers tell me they're mighty
grateful for it.

CDROM.NLM mounts a CD-ROM as a
read-only NetWare volume. To get it to
work, you first need to load a driver that
enables CD-ROM.NLM to speak ASPI
(advanced SCSI programming interface)
to your drive. The Adaptec version of that
driver wasn’t happy with the UltraStor
controller’s flavor of ASPI, but the Merid-
ian Data implementation enabled me to
mount and share the Toshiba CD-ROM
drive. Other new server utilities include
SERVMAN, which you can use to observe
and twiddle various system settings, and
DSREPAIR, which fixes damaged direc-
tory-services partitions.

About the Product

Storage Management
Still Evolving NetWare 4.0
NetWare 4.0 provides a trio ‘ Prices:

of server-based TS As (target
service agents) that ship data
to backup engines that sup-
port the SMS protocol. The
server TSAs handle NetWare
3.11 and 4.0 file systems, as
well as the 4.0 directory-ser-
vices database. | also tested
the TSAs that SMS engines

Novell, Inc.

Five users, $1395
100 users, $8795
1000 users, $47,995
(other levels available) S

122 East 1700 South
Provo, UT 84606

(801) 429-7000
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can use to pull data from OS/2 and DOS
workstations. However, though 1 estab-
lished TSA-to-server communication in
all five cases, 1 couldn’t convince SBACK-
UP’s support driver, TAPEDALNLM, to
use the UltraStor’s ASPI driver and so
couldn’t move any data to either my Tec-
mar or my Archive DAT drives.

What troubled me more, though, was
the realization that 4.0°s data-migration
feature has almost nothing to do with SMS.
For data migration, 4.0 introduces the
HCSS (high-capacity storage system), part
of a joint effort with Kodak to enable Net-
Ware for image processing.

To use HCSS, you buy an MO (mag-
neto-optical) jukebox (only HP’s 10- and
20-GB models are currently supported)
and then load the HCSS NLM and point it
at portions of a NetWare volume. It auto-
matically migrates files between primary
magnetic storage and secondary MO stor-
age according to demand. What’s wrong
with this picture? I thought I'd be able to
use disk-grooming SMS backup software
and tape auto-changers this way, but the
migration hooks that Cheyenne and Palin-
drome would need aren’t in SMS, theyre
in HCSS. Novell is paintully aware that
tiered storage was the raison d’étre of SMS
and admits that its unification with HCSS
is imperative.

Difficuit Choices
NetWare 3.0’s quantum leap in perfor-
mance and ease of use made the decision to
upgrade almost a no-brainer for many 2.x
users. While 4.0 advances the state of Net-
Ware in an equally profound way, the im-
mediate gains are harder to quantify. The
failure of NDS to accommodate 2.x and
3.x servers rankles. If Banyan can put
StreetTalk on those platforms (in the form
of Vines Enterprise Network Services)
why can’t Novell manage the same trick
with NDS? NetWare servers have an an-
noying habit of refusing to die, and I worry
about the drag they’ll exert on deployment
of NDS-aware software.
Despite these concerns,
| NetWare 4.0 is obviously
headed in the right direction.
Its early adopters may suffer
some growing pains, but
they’ll never look back. ®

Jon Udell is a BYTE senior tech-
nical editor at large. He maintains
BYTE's PC nerwork. You can
reach him on BIX as “judell” or

| on the Internet at judell@byteph
.byte.com.
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Dynamic Documents

Folio Views lets you manage and distribute large quantities of
text, numbers, and graphics. Version 3.0 brings Folio’s electronic
publishing tools to Windows.

ROBERT SCHMIDT

lectronic publishing has long
E been touted as a revolutionary re-

placement for paper as a means
of delivering information. Unfortunately,
this type of publishing has been the ex-
clusive province of large publishing, data-
base, and multimedia companies. Only
they could support the laborious production
of books, CDs, and on-line databases. With
the release of Folio Views 3.0, Folio Corp.
hopes to make electronic publishing avail-
able to a mass market.

New to the Windows platform, Folio
Views 3.0 ($495) lets you produce, man-
age, and distribute large bodies of infor-
mation. It brings editing, publishing, and
retrieval tools together to automate the in-
formation life cycle. Its primary market is
organizations that regularly publish mass-
es of information on paper. For depart-
ments and workgroups, the bundling of
real-time editing and retrieval functions
will be irresistible: no more corralling an
undisciplined agglomeration of data in in-
compatible formats.

The Folio Infobase

Folio pioneered the concept of an infobase,
a dynamic repository of free-format data
that can hold text, numbers, graphics, and
sound. Examples include technical docu-
ments, legal proceedings, parts catalogs,
and the complete works of Shakespeare.
Views combines properties of word pro-
cessing, desktop publishing, database and
text management, groupware, and multi-
media. It contains a wealth of functional-
ity, much of it new to version 3.0.

New features include an open client/
server architecture, concurrent multiuser
editing with automatic record locking,
graphics placed directly into an infobase,
robust filters for WordPerfect and Micro-
soft Word, and embedded multimedia ob-
jects such as sound and video files. One
important element still missing from Views
is cross-platform support. An infobase
created in the Windows version can be
loaded into the DOS version of Views, but
3.0 includes neither a DOS nor a Mac-

intosh viewer. The
DOS viewer should
be available by the
time you read this;
the Mac viewer is

doesn’t support mul-
tiple platforms, the
open client/server
architecture portends
a smooth migration
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independent execut-
able handling low-
level file calls. The
code can be ported
by recompiling for different platforms. In
the near future, Folio plans a Views en-
gine for Unix and Windows NT servers,
which you could access from Windows or
Macintosh clients. The client workstations
will send out queries to the server, allow-
ing the server hardware to handle resource-
intensive tasks, such as searches, updates,
and builds against the central infobase.

Unlike file managers such as XTree or
Magellan, Views doesn’t organize direc-
tories of files. Instead, it manages all in-
formation under one infobase umbrella.
Infobases, limited to 2 GB in the previous
version, may be up to 16 TB in size in 3.0.
Although Views permits standard and user-
definable fields, its retrieval capabilities
are most comparable to those of such full-
text databases as askSam and ZylIndex
(for a synopsis of products that help orga-
nize and retrieve documents and files, see
“Info-Management Tools” on page 148).
Views indexes every word as it’s entered,
but because of compression, the resulting
infobase and index combined is often
smaller than the source file.

Concurrent Editing and Dynamic Links

All of Views’ viewing and editing features
are available in a multiuser environment
(see “Dynamics of an Infobase™ on page

The Table of Contents view reveals the structure of an infobase, the number of query
hits per level, and the results of a wild-card search in context. Levels expand and
contract when the plus icon is selected.

146). Up to 125 users can post notes, high-
light text, or add information simultane-
ously, and an unlimited number can have
read-only access (a scaled-down version
of Views, Folio Annotator, costs $195 and
provides tools for viewing, searching, and
making personal annotations). Security
options let you control not only who may ac-
cess the infobase but what levels or kinds
of information they can see or alter. With
the addition of User Groups, 3.0 lets you
set identical access rights for every mem-
ber of a defined group.

Shadow files are also new to Folic
Views. You can make shadow copies of
the infobase for your personal use. The
shadow copy is an exact replica of the file
that can reside on your local disk. You can
use the shadow file for reference purposes.
adding personal notes and your own an-
notations that will not affect the original
version.

Folio Views now supports a number of
different types of links, including the fol-
lowing:

* Popup Links for generating electronic
“sticky” notes. A Popup may include
text or graphics.

* Jump Links for moving from one point
in the infobase to any other point. You
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Dynamics of an Infobase

Complete multiuser
record locking

*«T—a

125
‘ concurrent
users with
read/write

Administrator
determines
access rights and
what information
users may see or alter

Electronic document

privileges ||/

!

The current version of Folio Views ships with a Windows viewer;
DOS and Mac viewers have been announced

Folio Views creates dynamic, editable electronic documents for shared access on a network. With complete multiuser record locking, Views
supports up to 125 concurrent users with read/write privil

An administrator controls

can also jump to a different infobase.

+ Object Links for calling graphics,
sound, or video objects.

 Program Links for invoking an exter-
nal application from within Views.

+ Query Links for performing queries.

Each type of link can have an associat-
ed style (e.g., green italicized Times Ro-
man). Clicking on this styled text initiates
the appropriate action. Object Links give
you the beginnings of true multimedia by
linking to other applications through Mi-
crosoft’s OLE. Views acts only as an OLE
client and includes no native tools for call-
ing or editing video and sound. But an ob-
ject dialog box, displaying a list of sup-
ported OLE objects and offering options
for previewing objects, makes it easy to
work with external applications and to em-
bed multimedia sources.

Infobase Hierarchy
I reviewed Folio Views on a 33-MHz
Compudyne 486 with 4 MB of RAM,
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DOS 5.0, and Windows 3.1. Installation
was straightforward and took about 15
minutes. The program occupies 13.7 MB
of disk space, but most of that is sample in-
fobases and tutorials that you can erase.
Without the sample programs but with all
functions enabled, Views requires a little
over 2 MB.

A Views infobase has several structur-
al levels. Records are the basic structural
element of an infobase. A record may be a
line, a paragraph, or another natural unit
of information.

Levels provide a hierarchical structure
for the infobase, just as an outline or table
of contents does. In a documentation set,
for example, the levels might be Book,
Section, and Chapter. While levels impose
a structure from the top down, fields ag-
gregate related bits of information from
the bottom up. You can tag all dates, wher-
ever they appear, and include them in a
Date field, or place all personal names in a
Name field.

The Table of Contents offers a way of

browsing and viewing a
file. You can click on
any line (level) of the
Table of Contents and
jump to the correspond-
ing point in the text. You
can collapse or expand
the outline by clicking
on the pluses and mi-
nuses (see the screen on
page 145) or display it
to a certain depth with
numerical indicators just
below the menu bar.

‘\ Unlimited
Ilj reac-onty ' Complex Queries
| Folio Views has strong
searching capabilities.
You can search an entire
infobase or define a spe-
cific scope. The indexed
Shadow copy words in that scope ap-
for personal | pear in the Word box.
annotations

You can click on a word

or type an entry in the

Query box. This is an in-
| telligent query: As you
type, Views attempts to
finish the term for you.
You can access previous
searches with the scroll
bar and apply them
across multiple info-
bases. The Results Map
gives you a running tal-
ly of the number of hits.
In the Table of Contents
view, you can show the outline headings
with search hits, reveal or hide the search
results in context, and omit or display the
number of hits.

As with most search programs, you can
hunt for phrases (in quotes) or multiple
words linked with AND, OR, and NOT.
You can do wild-card and proximity
searches, stem searches (e.g., eat% for eat,
ate, and eating), and even thesaurus search-
es (e.g., fIv$ for soar, glide, flee, and so
on). Combination searches are possible,
although they occasionally produce un-
fathomable results. Also, the Results Map
does not give a hit count on a complex
query, and you can’t do either case-sensi-
tive searches or searches that include punc-
tuation (no sue vs. Sue or us vs. U.S.).

Building an Infobase

You can build an infobase from scratch
with Views' editing tools. But it's more
likely that you'll develop a document in
a word processor or other program and
bring it into Views. Views has filters for
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contains over 300 different Network Interface Cards from 40 manufactur- ] ! . lation « Hard Drive Specs for drives from 1984 o present: Make, Model

. . ; Formatted Capacity, Dala Heads, Cylinders, Average Seek Times,
ers, complete with detailed Diagrams, Jumper Settings, different Network Form Faclor Hpe g;{ ,medace'Encodfng' Landing Zo%e Seclors Per-

Topologies such as Cable Lengths, Wiring Types Used, Transfer Rates —k HEE B I - 3 ot Track, Write Precompensation Cylinder, Reduced Write Current and
and Maximum Number of Nedes el , kg 1 Mean Time Between Failure. » BIOS Drive Type Tables # Directory

. I ) e e LT of Manufacturers e The Floppy Drive Cable ® Power Connector
Included in the manual are hundreds of diagrams showing NIC Type, DISCOVERY CARD™ ) : * Pin Assignments and Specifications
Gable Configuration, Dala Bus, Base I/0 Address, Boc! ROM Memory Bl SRy VOLUME TWO.... DRIVE SETTINGS » Explanalion of Jumper
Address and Interrupt Request Configurations. There's also a Node ID - ) Types, Changes in Make & Model and Default Jumper Settings ©
Quick Reference and vital data on cable Pin Assignments and Hardware Diagrams for over 1,000 drives with: Specifications, Drive Sizes

) ) The Network Kit ™ Interface Types, Jumper Settings and Locations, Terminal Resistor
| !
Device Settings. This manual is a must! CALL NOW FOR PRICING! Locations, Pin Assignments, Pin 1 Locations, Cable Type and

Locations

VOLUME THREE...CONTROLLERS » Over 350 Diagrams
THE l ARGEST 'COMPI lED of Controllers with: Specifications. Card Sizes, Largest Head and

Cylinder Sizes, Mterface Type, Detarled Jumper Settings, Pin Assign-
REFERE NCE ON MOTH E R ments and Cable Locations. e Controller to Drive Power Connec-

tions, Drive Activity L.E.D. Connections, Common Debug BIOS
Bo ARDS EVE R! 5 VO [ U M ES l Format Codes a1d Default Jumper Settings

Over 850 diagrams showing all necessary jumper, connection and component locations! nglg Harldn()i'slkh TE:?nilcal dG:ldteh'M :‘&omprehe?sjt\/ el
Each diagram includes technical specs suchas: processor, processor speed, chip set, max ' vle(r:sm 0‘1 le e Oﬁ‘e r', I‘g' CAJLVLBNOW Fpgig?e:f?(;ﬂ;’fllg'
onboard DRAM, SRAM cache, BIOS, dimensions, 1/0 options and NPU options. Also et OO e e :
includes easy lo understand tables giving configuration for- user settings, DRAM, SRAM

CPU type jumper and CPU speed jumper. PLUS MUCH, MUCH MORE! ﬁ' e Free Tech sllpport

Encyclopedia of Main Boards ™ CALL NOW FOR PRICING! E ° Performance Guaranteed
=== o Next Day Shipping

ORDER DIRECT — CALL:

The Troubleshooter™, a svlf-booting disk, is unlike other diagnostic programs that rely on DOS. The
Troubleshooter™ bypasses DCS and ests all major hardware directlyfor true accuracy while other programs 800 6 5 3 s 4 9 3 3
frequently give erroneous test ‘esults. * Troubleshooter™. ._uses its self-boot routines well, keeping the -

operating system out of the pictire for troubleshooting."— Service News. Loadedwithall thtests youneed [z -OK.
1o quickly and accuralely isolate the source of PC failures. Full battery of tests included: Mothierboard, RAM, p > (8 00) 6 OK-FIXED
Hard Drive, Floppy, Video, 10 plus full system information, benchmarks and utilities. UNIVERSAL [ H A| | M icro | ne
APPLICATION: The Troubleshooter™ runs on any PC (with Intel or compalible processcr) independent 3 i

) ~ - 1250 Rogers St. « Suite D » Clearwater, FL 34616
— IX, 0/ ! low all ¥
of any operating system UNlXI, NOVELL, XENIX, 0/S 2, DOS and others! Priced far bel oya competitors. | (813) 446-6660 - Fax (813) 446-8’075
Because of it's Universal Operating System The Troubleshooter™ is the perfect additian to the above Copyrighi © 1993. Rescne Dato Recevary Seftwere™, The Hord Drive (G1™, Th Netwark

NetworkKi.  CALL NOW FOR PRICING! The Troubleshooter ™ bty M ey w1 piischgg

Circle 166 on Inquiry Card (RESELLERS: 167).




[TYTE Dynamic Documents

INFO-MANAGEMENT TOOLS

Software supporting electronic information takes many forms, from simple
indexers to complex authoring software. The table displays some of the

various approaches, but the designations are as dynamic as the software:
Some software packages span categories; others defy them altogether.

File indexers Zylndex
Magellan
ISYS
Document PC Docs
managers SoftSolutions
KeyFile
Hypertext word Ami Pro
processors WordPerfect
MS Word
Digital paper Acrobat
g solutions Common
—— Ground
Authoring tools Authorware
&‘ OWL Guide
MS Viewer
Free-format Folio Views
multiuser Lotus Notes
databases askSam

Index a group of files on a network or
local drive. Excellent tools for finding and
retrieving data but not for creating on-line
electronic documents.
Maintain live documents or images of docu-
ments. Tools for version tracking.

Best for tracking document work flow
within an organization.
Provide simple tools for bookmarks and
links. Support OLE for embedded sound
and video. No stand-alone viewers;
can’t track large groups of documents.

Produce an electronic copy of any document
through print driver. Anyone can read with
stand-alone viewer. Styles and formats main-
tained, but electronic copy is not editable.

Produce interactive multimedia applications.
Sophisticated and powerful programming
environment.

Pull free-form data into a large repository for
multiuser viewing and editing.

Microsoft Word, WordPerfect, and ASCII
that preserve much of the source’s for-
matting.

When vou convert a text file into an in-
fobase, planning is critical. You'll want
to consider the background and education
level of the intended audience, how often
the infobase will be revised or updated,
how it will be distributed, and so forth.
Then you can decide the number of lev-
els and fields and their styles, the formats
of paragraph and character styles, the high-
lighters and linkages that you wish to in-
clude, and the placement of
objects, bookmarks, and other
features.

You can import raw text
into Views and 