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Dual-Processor Systems
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The Data Highway
UNDER
CONSTRUCTION
Technology, corporate investment,
and government policy will
shape the data highway.
Here's the way it should be built.
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make it easy to get the PC you want,
dready to go to work.
ValuePoint Mini-Towee.
With room to grow.
•8expansion slots, 6bays
•N. ESA Local Bus Video
•D.nt ium'-upgradable
•I'M Enhanced 101-Key Keyboard
.111(1 IBM Mouse
•1)0S and Windows preinstalled
• IMB Video Memory
•Choose your IBM Color Monitor: 14L8,

applications, then thoroughly test and
optimize them — all for only a$10 flat fee.
When your new ValuePoint arrives, just
plug it in and ga Of course, we also give
you the diskettes, manuals and documen-

Add aCD-ROM drive and find out
what you've been missing.
Practically all multimedia applications —
and more and more regular software titles
— are available in CD-ROM format. This
internal ISA interface version has a
300KB/Sec maximum sustained

tation. Installing software doesn't get any

data transfer rate

easier — or faster.

with multi-session

14V (add $100 to base model price),

CD-ROM technology,

15V (add $250), 17V (add $670)

including full Kodak CD

433DX/T
486DX/33MHz,t 340MB HD, 4MB RAM
14L8 (IBM Credit Lease: $80/mo.**) $2,219*
450DX2/T
i486DX2/50MHz, 340MB 11D, 8MB RAM
14L8

(18M Credit Lease: $93/1110.) $2,569*

compatibility. We can install it for you at

Microsoft Office (WIN)

IBM ValuePoint arrives.
ISA Internal CD-ROM Drive

Borland Quattro Pro a (WIN)

(32C2961)

Microsoft PowerPoint& (WIN)
WinFaxTM Pro (WIN)
WordPerfect (DOS)
IBM VoiceTypeTM Control (WIN)

466DX2/T
i4861)X2/66MHz, 527MB I
II), 8MB RAM
14L8

(IBM Credit Lease: $113/mo.) $3.129*

the factory so it's ready to go when your

Intuit Quicken"' (WIN)

i486DX2/66MHz.424MB HD. 8MB RAM
(IBM Credit Lease: $Mina) $2,989*

•

Here's just asampling of
IBM Soft Select applications.
Call/or oar latest additions

466DX2/T
14L8

I
i

Soft Select preinstalled software lets
you hit the ground running.
We can preinstall many of your favorite

$245*

Multimedia without the mumbo jumbo.
And we'll deliver it loaded, tested
and ready to run.

John Craig
PC Consultant
Get the right answers.
Right away.
When you call IBM PC
Directim, you'll gel
expert advice to help
you put together exactly
the right multimedia
system, whether it's for
business presentations,
your home office or
yourfamily.

You've heard enough cyberspeak. You want
straight answers, from an expert,
about putting multimedia to
work right away. That's why
you should call us about
this eye-popping offer.
It's our Reference
Package. awarehouse of
information to help you
work smarter and more productively. Interactive sight and
sound are built in and ready to go.
It's amultimedia —and business —PC
you can use today. It's preconfigured at
aprice that's hard to beat. And it's only
aphone call away.

The IBM Multimedia Reference Package
•i486TmSX/25N1 Hz Processor
•NEW IBM 14\ borderless, energyefficient Color Monitor
•170 MB Hard Drive
•4MB RAM
•1MB Video Memory
•1.44MB Diskette Drive
•Double-speed, multi-sessioncompatible CD-ROM drive
•Sound BlasterTm 16-bit audio card
•External speakers and microphone
•IBM 101-Key Basic Keyboard and
IBM Mouse
•Conforms with Multimedia PC Marketing
Council's Level 2specification for
maximum compatibility
•Kodak® Photo CDTm Access Software
and Photo Sampler
•Software ToolworksTm Encyclopedia
•Microsoft' Bookshelfrm
•HSC InterActive Presentation ToolT"
•Microsoft WorksTm for Windows
•IBM DOS 6.1 and Microsoft WindowsTM

IBM PC Direct
We're putting the personal
in personal computing.

We'll configure any of our newest ValuePoint' PCs
the way you like. See the next page now!
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Instant Gratification. We

priced right an

What's new? The "V" series borderless,
energy-saving monitors.' And Soft
Selectim preinstalled software.
You want it all, right now. (That's O.K.,
people expect more from IBM.) For instance,
you want the latest dazzling monitors.
So we created the new "V" series monitors
with asharp, borderless image. And they're
so energy-efficient they've qualified for an
EPA Energy Star rating.'
You said, "Installing software takes up too
much time." So now we can do it for you at
the factory with Soft Select. We test and
optimize each application to work on your
particular PC. And we give you customized configurations, plus the quality
and support you expect from the world's
largest computer company.
So go ahead, be demanding We're ready for
anything Call us now.

IBM PC Direct
We're putting the personal
in personal computing.

ValueFbint DeskTop.
The modern-day workhorse.

ValuePoint Si.
Conserve space and money.
•3expansion slots, 3bays
•VESA Local Bus Video
•Pentium3-upgradable (except 425SX/Si)
•IBM Basic 101-Key Keyboard and
IBM Mouse
•DOS and Windows preinstalled
•512 KB Video Memory
•Choose your IBM Color Monitor: I4L8,
14V (add $100 to base model price),
15V (add $250), 17V (add $670)
425SX/Si
i486SX/25MHz, 120MB HD, 4MB RAM
14L8 (IBM Credit Lease: $50/mo. ** )$1,369 *
433DX/Si
486DX/33MHz,t 120MB HD, 4MB RAM
14L8

(IBM Credit Lease: $62/mo.) $1,719 *

•5expansion slots, 5bays
•VESA Local Bus Video
•Pentiuml-upgradable
•IBM Enhanced 101-Key Keyboard and
IBM Mouse
•DOS and Windows preinstalled
•IMB Video Memory
•Choose your IBM Color Monitor: 14L8,
14V (add $100 to base model price),
15V (add $250), 17V (add $670)
425SX/D
i486SX/25MHz, 212MB HD, 4MB RAM
14L8 (IBM Credit Lease: $57/ma**) $1,589*
433DX/D
486DX/33MHz,t 212MB HD, 4MB RAM
14L8
(IBM Credit Lease: $70/mo.) $1,939 *

433DX/Si

450DX2/D

486DX/33MHz,t 212MB HD,4MB RAM

i486DX2/50MHz, 340MB HD, 4MB RAM
14L8
(IBM Credit I
ease: $81/m0.) $2,259*

14L8

(IBM Credit Lease: $66/mo.) $1,829 *

466DX2/Si
i486DX2/66MHz, 212MB HD, 4MB RAM
14L8

(IBM Credit Lease: $80/mo.)

$2,229*

466DX2/D
i486DX2/66MHz, 340MB HD, 8MB RAM
14L8 (IBM Credit lease: $100/ma) $2,769*
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With HelpWare, you're covered by the
best support people in the business.
You won't enter the world of multimedia
alone. Because IBM HelpWare is behind you
every step of the way.
HelpWare goes beyond ValuePoint's one-year
warranty and our 30-day, hassle-free moneyback guarantee.' HelpWare is tech support
people who are always there when you need
them, 24 hours aday, 7days aweek They're
trained to answer practically any question,
from how to set up your system to solving
hardware problems that may occur.

Said Muma,
HelpCenter ®

Our automated fax line is always available
and if you have amodem, you can access
our 24-hour online bulletin board.

Sperialisg

HelpWare also includes one year of free
onsite service, provided by thousands
of dedicated IBM service reps at hundreds of locations nationwide. They
make house calls anywhere in the US,
no matter how remote.' And we have the
largest parts inventory in the business, to
help reduce downtime even further.
In short, HelpWare is the most comprehensive support you can get.

Our newest monitors are even easier
on your eyes. Not to mention your
electric bill.
Who says you can't have it both ways? These
advanced high-resolution monitors deliver a
brighter, bolder, crisper, borderless image
that's flicker free.
But when you're not using them they'll
automatically power down' to miserly energy
consumption levels. When you resume work,
just touch akey or the mouse and they'll
power up instantly, right where you left off.

The

v•series: for new systems and
upgrades, too.
Cross-platform compatibility is built in.

You can plug it right into almost any IBMcompatible system and run most popular software. These monitors are available in 14", 15"
and 17' screen sizes.
So see the light. And save energy.

Complimentary!
It's the latest edition of
the IBM PC Direct
catalog. ValuePoints,
ThinkPads ®,
printers,
monitors, multimedia, software,
and more. To get your copy,
call IBM PC DIRECf today.

Call IBM PC Direct today.
IBM PC Direct is available to customers Mille U.S. and Puerto Rico only For customers outside ol these areas, please contact your local IBM Sales Representatives for more information.
'IBM PC DIRECT prices only The offerings, prices and products are subject to change or
withdrawal without prior notice. Products you acquire maY not be wooled under any existing
Volume Purchase Agreement. The same offerings and products may be available through
IBM Authorized Remarketers. Remarketer prices may vary. Shipping and handling charges
are extra. "IBM Credit Lease prices are quoted for 36-month terms. Lease rates quoted are
good throLgh 3/31/94, after which time rates are subject to change without notice. Lease
available to qualified commercial customers only tSome 486DX/33MHz processors may be
manufactured by IBM 1. Not all V-series monitors are compatible was all ValuePoint PCs.
Please call your IBM PC DIRECT sales rep lor further inlormation 2Requires VESA-DPMS
compatible seem harchvare and software to engage 3. Upqradable with Inters luture
OverDrive. processor based on Pentium technology 4. Copies of warranty and 30-day
moneyback guarantee information available through IBM and IBM Authorized Dealers.
Please call 1800 426-2968 lor details regarding IBM's moneytack guarantee and limited
warranty. 5. At no additional charge during warranty period Onsite service available
Monday-Friday 8am-5pm in your time zone. IBM, ThinkPad, Minr-Tower, HelpCenter arid
HelpWare are registered trademarks, and ValuePoint and Solt Select are trademarks of
International Business Machines Corporation. All other brands and product names are
registered trademarks, trademarks or service marks ut their respective holders PC Direct
is atrademark of dril Communications Company and is used by IBM under license.
Of 994 International Business Machines Corporation

Call 1800 426-7950
—

8arn-midnight M-F, EST
8am-7pm Sat, EST
Purchase order available for qualifying customers.
Circle 100 on Inquiry Card.

Can you really
look us in the face and
say you don't need
better code
ment?
SPARCworks Manager —
Coordinate your development
sessions and tools. User extensible.

Parallel Make—
Dramatically accelerate
project builds by leveraging
the power of your compute
server.

FileMerge—
Graphically compare and
merge source code,
Automatically merge concurrently modified files.

CheckPoint—
Capture complete project
releases for later retrieval.

SPARCworks M
CodeMer

Protocol

File

erg*

CheckPoirt

Mall Tool 1/32 —/varlenalVspdamo
CodeManager

VersionTool

Fi el-large

Checkpoint

ParalleiMake

File r)

View r)

Done ) Next
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Tools r
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Blocks1.1

Integration

11*i.
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•.-.)

window.h
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View Contents...)
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Common Is r )

Display r)

Filename: Lopt/spdemo/TeamWere/Blockstx_ Ixes/main.cç.

1.4
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window.cc—

0 hand.h

VersionTool: File History
j )liforseces

window.cc

Dhand.cc

Dblockcc
Dblock h

Blocks3.0

pointh
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cf ns.h

Makeflle

Ellocks2.0

Dpointcc

h
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inCodern gr_wsdata

Blocks

Tools r)

Directory, /opt/spdemeyearnWare/filockstx_Fixes,

Blocksicon

Blocks1.0

Code ?tanager notif Icat
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e 1.6

Tools
(Analyzer
Checkpoint

calculator
paelsilsmami

1.2.2.2
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Chip
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Debugger
File Merge
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CS Id: 1.2.2.1
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Code Manager —
Easily organize and integrate work from
multiple developers, sites, and platforms.
Automatically track and inform of confliaing source code changes.

spdemo

Deleted: 00002

5Browser
Textedit

Ita Comment

VersionTool

formance Enhancement 18

C,ompatib e—
Begin using without any special
preparation or administrative
requirements.

Version Tool—
Accelerate version control,
Graphically view source file history
as well as concurrent modifications.

It's also customizable to each developer's or team's.

Because this is the new face of software develop-

way of working, right down to specific operations.

ment—integrated, organized, productive, and very,

Which brings us to the next point.

very easy to use.

SPARCworks/TeamWare builds on standards your

It's called SPARCworkeTeamWare for the Solaris®

developers already know and use: the UNIX® SCCS

operating environment.

utilities, NFSr and X window system utilities. So there's

And it's from SunPrcr, the software development

no ramp-up time, no new system administration,

•

arm of Sun Microsystems, Inc?

no conversion, and no special databases.

What makes our SPARCworks/TeamWare

You're ready to run as soon as you load it.

The
Features

products so great? Let us answer that question
with afew of our own.
How would you like to have

can work in parallel, and

both Solaris land Solaris 2operating environments
•

getting in each other's way?

source code development,

graphical approach, developers

Pascal, FORTRAN, and Ada •Supports

the same source base without

Or how about doing

SPARCworks/TeamWare uses a

development environment
•Compatible with C, C++,

multiple developers working on

•Graphical tracking of multiple releases for easy

actually see what they—

integration and release management •Graphical inspection and
manipulation of multiple source file versions •Captures complete

ey

and everybody else—are

project source file configuration •Compares and merges con-

V

current source file modifications •Accelerates project

release engineering at the same time?

doing, all at the same time.

builds •Coordinates and manages individual

quality assurance and testing, and

And what would you

session tasks •ProWorks"/TeamWare
<7"

available for Solaris development on

expect to pay for all this?

x86 platforms • Manages

A lot less than you'd guess.

code over heterogeneous

Regardless of whether they're in the

networks

same country, or even on the same network?

Under $1,000 aseat.
To get acopy of our 30-day Try and Buy

And manage more than one release
at atime, with code coming from

CD so you can try SPARCworks/TeamWare
before you buy it, or acopy of the

different locations?
Perhaps building project

Without SPARCtuorkdreamWare,
everybody on your team might as
well be locked in their own rooms.

What's more, because

•Extends SPARCworks

SPARCworks/TeamWare Solutions

components in parallel and inte-

Guide including success stories

grating them later appeals to you?

from SPARCworks/TeamWare

SPARoworice
Sedt
.rear
r i,tt
e

Gues

users, call 1-800-2SUNPRO,

We thought so.

You see, SPARCworks/TeamWare can do all that
and more. Because it was specifically designed to solve

(+1) 415-336-6848 outside the U.S.
So why choose between.crude version control

the problems of today's complex, multi-developer,

tools on one end or overly complex (and expensive)

multi-site, multi-platform development projects.

configuration management systems on the other?

No matter how big or small those projects are.

Especially now that you've come face to face with
something better.

SPARCworks/TeamWare works with the
SPARCworks development environment to be totally
scalable and extensible—from small groups to large
ones, across geographically distributed sites, and

effee SunPro
ASun Microsystems, Inc. Business

disparate platforms.

SunPro, 2550 Garcia Ave., Mountain View, CA 94043-1100. Sun, the Sun logo, Sun Microsystems, SunPro, the SunPro logo, ProWorks, NFS and Solaris, are trademarks or registered trademarks of Sun Microsystems, Inc.
All SPARC trademarks, including the SCD Compliant logo, are trademarks or registered trademarks of SPARC International, Inc. SPARCompiler, and SPARCworks are licensed exclusively to Sun Microsystems, Inc.
Products hearing the SPARC trademark air based on an architecture developed by Sun Microsystems, Inc. UNIX is aregistered trademark of UNIX System Laboratories.
All other products or services mentioned herein are trademarks of their respective owners. 6/ 1994 Sun Microsystems, Inc.
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Building the Data Highway
BY ANDY REINHARDT
Building the data highway will require ablending of diverse

News &Views
WIN DOWS

Chicago: An Ambitious
Compromise

22

Windows NT it's not, but Microsoft's
next version of Windows will play well
on low-end, Intel-based PCs.

46

technologies. What's the best way to send large amounts uf
data over today's mix of copper. coaxial cable, and fiber-optic
lines? Should the transport protocol be ATM? TCP/IP? TCP/IP
over ATM? The major players—the phone companies, the cable
companies, and proponents of the Internet—each have their
own vision of what the data highway should be. Whose vision
should prevail?
Government Policy on the
Data Highway-52

Low-End PowerPC Leaves 68040
Macs in the Dust
23
Preliminary test results have the least
expensive PowerPC Mac completing
compute-intensive tasks at least three to
four times faster than aMac Quadra 900.
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Europe's Many Data
Highways-58
Highway Safety: The Key Is
Encryption-60
The Tools for New TV-62

PDAS

Teutonizing the Newton

26

In working on the German version of the
Newton PDA, Apple discovered that
handwriting-recognition systems add a
whole new set of factors in localizing a
product.

UNDER
CONSTRUCTION

NETWORKIN(

Tut's 10Mbps Telephone Cord Network
Could Be Small-Office King
28

PAGE 129

A new development brings 10-Mbps networking to companies that are put off by
the complexities of network wiring.
NE_tIRAI. NF.TWORK S

Intel and Nestor to Commercialize

Neural-Net Chip

PAGE 145

32

State of the Art

An agreement between Intel and Nestor to
commercialize aneural processor could
affect applications ranging from handwriting recognition to air-traffic control.

STORAGE

C'ON/MUNICATIONS

Managing Mass

.( 'I INOI 4 )(

Fax Gets a Face-Lift

34

This spring and summer, anew wave of
products will give fax aface-lift by adding
binary-file-transfer capabilities.
OBJECT OPERATING SYSTEMS

Alliances Could Mean Better
Integration

Storage Hot Spots-86

NEW PRODUCTS

220

A PCMCIA card with its own audio;
Windows software for powerful imaging;
Visual Basic tools; and more.
4

BYTE
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78

BY scurf WALLACE
Advances in storage
technology struggle to keep
up with the burgeoning pace
of storage requirements.

38

Microsoft and DEC will integrate DEC's
Object Broker distributed-object system
with Microsoft's OLE technology, and
the agreement will allow Windows- and
OLE-supported Mac applications to
seamlessly access data on awide variety
of platforms.

What's New

Storage

H

ainâmila

Data Highway Lags in
Japan-56
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Digital Hard Drives
BY PETER WAYNER
Digital-read-channel technology
will double the capacity of a
standard hard drive, letting you
pack more data on your hard
disk.
PRIAL at Wogk-93

91

IDE Takes Off
BY JOHN BRYAN
A low-cost solution, enhanced
IDE will allow you to connect
more and different peripherals
to your PC.
SCSI vs. IDE- 99

97

¡nions
CD-ROM

INTEGRATED BUSINESS SOFTWARE

120

Three Suite Deals

Booting, Benchmarking, and

BY TOM THOMPSON

BY BILL LAWRENCE

Office application suites are taking the market by
storm. But do you really get extra functionality and
smoother integration by turning to asingle vendor
for all your major applications?
OLE 2.0: Death to Monoliths?-122

129

Multiprocessor Horsepower
BY RAYMOND GA CÔTÉ

BYTE compares three dual-processor PCs from ALR.
Compaq, and VTech. Running two processors—
whether 486 or Pentium—gives abig boost to
Microsoft's SQL Server under Windows NT.

139

Q+E: The Key to ODBC
BY STEVE APIKI

With ODBC drivers and Q-i-E's 2.0 release of Database Library, you can build database-independent
applications. The drivers enabfe atransparent connection to multiple data sources, while the library of
DLLs delivers features—such as transaction support
and explicit record locking—not necessarily supported
by the database engine.
CLIENT/SERVER

143

Client/Server Made Easy
BY BEN SMITH

NobleNet's EZ-RPC takes the sting out of writing
client/server applications. Whether converting existing stand-alone programs or starting from scratch,
applications programmers can write distributed applications without any network programming skills.

201

BY JERRY POURNELLE

A potpourri of activity at Chaos
Manor as Jerry continues his exploration of the Windows machinery.

PC platforms.

Books & CD-ROMs:

)NS

A Cache-Memory Primer

151

Desktop Telephony

41

BY BOB RYAN, MICHAEL NADEAU,

BY RAYMOND GA CÔTÉ

AND RAYMOND GA CÔTÉ

PhonePro makes it easy to build phone automation
applications for the Mac.

Lab Report: 46 Powerful Portables

r
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Bob's Your Uncle

Cutting your own CD-ROMs has become affordable
now that CD-R drives with recording software go for
around $4000. Tom Thompson tests three, from JVC,
Microboards, and Pinnarle Micro, on both Mac and

COMMUNICAT

SYSTEMS

DATA B AS E

Pournelle:

145

Budget CD Recording

The theory and practice of cachememory desiga, afantastic world
on CD-ROM, multimedia
production, and strange patterns.

156

Commentary:

486 processing power now comes in two portable-

Virtual Legality

computer form factors. See our exclusive ranking

278

BY V IC'IOR J. COSENTINO

to find the best notebook and subnotebook for
your application.

As the law struggles to catch up

with technological changes, what
happens to our legal, social, and
ethical responsibilities?

Best Windows
Notebooks-158
New Pointers-158
How We Tested-162

Editorial

Essential
Features-162

BY DENNIS ALLEN

Best Color
Notebooks-166

Letters

10

18

WANs, printer technology, and
statistics.

Dual Scan: An Economical Compromise?-166
Best Desktop Replacement Notebooks-171
Mobile Multimedia-172
Best Subnotebooks-174

READER SERVICE

SL-Enhanced CPUs: Power Misers, but Rare-174

Editorial Index by Company
Alphabetical Index to Advertisers

Lithium Promises Loner Battery Life-177
Honorable Mentions-178

Index to Advertisers by
Product Category

Dubious Achievements-178

214
144A,
212A

Inquiry Reply Cards:

233

BUYER'S GUIDE

Hands On

216
212

Mail Order
Hardware/Software Showcase
Hti

el', Marl

CROSS-PLATFORM
ARC - 1 ITECTU R E

PROGRAM LISTINGS

Under the Hood:

From BIX: Join "listings/frombyte94"
and select the appropriate subarea (i.e.,
"mar94").

A Close-Up of OpenDoc ......183
BY KURT PIERSOL A new vendor-

neutral document standard provides anatural way to work with
information while operating on different platforms.

From the UUNET:ftp to ftp.uu.net, log
on as "anonymous," and enter your
user ID as your password. Type
"cd/published/byte" and type "DIR."
Files appear in subdirectories arranged
by month.
From the BYTE BBS at 12(10-9600 bps:
Dial (603) 924-9820 and follow the
instructions at the prompt.

APPLICATION
DE V El A WIVI EN•

Some Assembly Required:
Optical Advances
BY DAVID K. CAMPBELL
AND KRAIG PROEHL

A convergence of technologies
is set to take the capacity of
magneto-optical drives into the
stratosphere.

101

Life with NewtonScript

191

RY DAVID BET!. Programming the

game of Life in the Apple Newton's scripting language.
OLE EM B EL,DI

Beyond DOS:
Visual Basic Custom Controls
Meet OLE

197

BY JON UDELL Exploring Visual
C++ 1.5's powerful OLE support.

COVER IMAGE, ROGER GOODE e 1904
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Q+E: The Key to ODBC

DOS/WINDOWS

139

Microsoft's Open Database Con-

Chicago: An Ambitious
22

This new and improved version of
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PINNACLE
SIERRA 1.3GB'
PTICAL HARD DRIVE
It's The Ultimate
In Storage!

om o

1..3Ge

4500 RPM
19 msec effective access time
2.0 MBytes per sec. data throughput

Introducing the Sierra' 1.3 Gigabyte optical hard drive with speeds faster than
most magnetic hard drives and removable media for infinite capacity. With each
additional standard optical disk you'll have another 1.3 Gigabytes of capacity to
store spreadsheets, databases, CAD/CAM, graphics, multimedia or any data
intensive application demanding mountains of storage.
The Sierra - 1.3 GB is alightning fast mass storage system with performance that
rockets past most magnetic hard disk drives. (see chart)

Optical technology has many advantages such as removability, reliability,
expandability, and is less expensive than magnetic storage solutions.
-Ti
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RETAIL COST@

13GB

2.6GB

5.2GB

PINNACLE SIERRA' 1.3GB

$3245

$3495

$3995

HARD DISK DRIVE

$3250

$6500

$13,000
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X(OPY 20MB
TO OP11CAL DRIVE/HARD DRIVE

XCOPY 50613
TO OPTICAL DRIVE/HARD DRIVE

PINNACLE SIERRA' 1.3GB

135.3 seconds

379.5 seconds

SEAGATE 514766N (630MB)

210.6 seconds

496.8 seconds

FUJITSU M2266SA (1.2GB)

165.5 seconds

375.1 seconds

MAXTOR XT-8760SH (676MB)

178.9 seconds

428.7 seconds

"It has o19 millisecond access time and outperformed every other device we tested
here. "Stanley Wszola, Byte
With Pinnacle's ASCENT program you can upgrade your Sierra - 1.3G8 to aPinnacle
optical library system that ranges in capacity from 20 Gigabytes to 186 Gigabytes
for Novell'
The Sierra" ... only by Pinnacle. The optical storage leader. For more info call:

800.553.7070

Ansel Adams Wilderness, Sierra National Forest
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1) The Deskpro XE has preinstalled software to get you up and running quickly. 2) It's plug and
helps you better organize your work. 4) Enhanced Business Audio lets you operate the PC with youi

oI
993 Compaq Computer Corporation. All Rights Reserved. Compaq and Deskpro Registered U.S. Patent and Trademark Office. Business Audio is atrademark of the Compaq Computer Corporation. Product names mentionei

RTHIS EASY
RVES AN AD
To READ.

)lay capable so future upgrades are asnap. 3) An exclusive new software interface called Tab Works
voice. 5) And starting at $1,499; it's easy on your budget. 6) For details, just call 1-800-345-1518.

COMPAa
serein may be trademarks and/or registered trademarks of their respective companies. *Estimated selling price. actual price may vary. The Intel Inside logo is atrademark of the Intel Corporation.
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Editorial Dennis Allen

The State of Computing
We are in for
some big changes
in power and
portability,
andl they are for
the better

Now that you've heard all the "State of the..." addresses
from various world leaders, it's time to focus our attention on the computer industry. Throughout the next 12
months, three primary aspects of computing will be well
worth watching: power, portability, and the enterprisewide application of computer technology.
We will find increased power in hardware systems.
Not only will we see ahefty number of Pentium-based
systems this year, but RISC-based alternatives will garner more attention than ever before. The RISC movement will be led by the PowerPC, which Apple and IBM
will promote heavily. No, 1994 won't be the final showdown year for Intel's 80?(86 architecture against the RISC
gang of Alpha, Mips, SPARC, and PowerPC CPUs. However, the stage will be set this year, and we will have to
await Intel's next announcement to see just how well it
can hold onto its advantage.
One thing we know for sure: Performance is being
boosted big time. While some industry pundits have
pooh-poohed the relatively minor gains of the Pentium
over the 486, we should expect alot more from the next
generation of 80x86-compatible chips from Intel, as well
as those from Cyrix and AMD.
On one side of the fence, you have the RISC gang trying to shift the CPU paradigm by offering big performance gains, and, because some of the RISC chips are fast
enough to take on tasks usually done by support chip
sets, they also offer simplified (i.e., fewer chips) circuitboard design. Apple's new PowerPC Macs, for example, promise to be three to four times faster than a25-MHz
68040-based Mac Quadra 900 (see page 23). And on the
other side of the fence, Cyrix and AMD are going headto-head with Intel with their superscalar CPUs.

folks will hear the wireless-technology alarm bell ring
loudly. While we won't see amassive adoption of wireless devices—like PDAs (personal digital assistants)—
this year, we will see amind-set change. The awareness
of wireless technology and its impact on corporate computing will reach critical mass as many hardware makers
and service providers roll out their answers to mobile
computing. Aided by software like General Magic's Telescript, even people who do not use aportable computer today will consider using one of the new compact devices.
The real challenge will be developing plans that show
companies how to deal with all those wireless computers.
Right now, some information managers don't even know
what aPDA is; the problem is that very soon many of
their employees will be demanding access to company
data with their wireless devices. And once they get that,
these people using wireless computers will want to actually update that data. That notion ought to scare the
living daylights out of any information manager who
isn't already making plans accordingly.
That dilemma leads right into the third aspect to watch
this year—the enterprise-wide application of computer
technology. Desktop computing has come along way, and
basic computing is at an acceptable level for single users
in most applications. But moving any of those applications
to the whole enterprise has been extremely difficult.
The problem is not new. However, this year will be different because many large companies are so confident
in their ability to solve the enterprise computing problem
that they are restructuring their companies based on technology solutions.
So, the focus of computing in the workplace will
change, and personal computers may become alittle less,
well, personal. It will also open opportunities for software manufacturers to exploit this new work environment. We will see the document-centered view of computing become more dominant as software developers
strive to make whole organizations work together. We
will also see LANs in organizations become linked into
WANs (wide-area networks), so that workgroups can
share data—the whole idea behind the empowermentbased restructuring that many companies are doing. •

The CPU competition is hotter than it's ever been.
The resulting performance boost in hardware will make
system replacement attractive, create an installed base
of more powerful platforms that software developers can
write for, and—at long last—give 32-bit operating systems aplace to exist.
The portability aspect of computing that will change is
wireless technology. During the next 12 months, most
1.0
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Discover the database 9out of 1
o
Fortune 500 companies already know
Paradox® is the #1-selling

corporate standard, because nothing

Paradox 4.5 for Windows Workgroup

database because it's the

else combines such flexibility, speed,

Edition is the standard that's lighting

easiest way to access,

and ease-of-use to make users at all

up corporations worldwide.

manage, and present
your information. Its unique
object-oriented technology makes
Paradox the only database with the
future built in!

SQL ready

skill levels instantly more productive.

Information at your command
for Windows provides 1.
Only
seamlPearss access
adox to all the most
I
popular database formats—Paradox
for DOS and Windows, dBASE,®

Instant plug-in connectivity to

and now, FoxPro. You can use

popular SQL servers like Borland

all the data available, even on a

InterBase,— Sybase/MS,® and Oracle

network, combining DOS and

make it easy to "upsize" applications

Windows users. And with graphical

to secure client/server applications.

Query By Example, it's quick and

And Paradox is the only database

easy to get just the information you

with aWorkgroup Desktop, so you

want.

can send tables, query results, or

$1
Borland

Special Upgrade
I
Price*

Paradox

I

EdiU011
1,71.1nond dauhaur pouer ine.k

I 90-day, money-back guarantee'

I

ISee your dealer or call now, I
I1-800-338-8484, ext. 7898 I

If you want arelational PC data-

even complete applications to any-

base that's easy to use, fast, powerful,

one, anytime, anywhere in the world.

and gives you complete connectivity,

Paradox is the best choice for a

the choice is easy. No wonder

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

Mill

MIMM

Borland

Power made easy -

.All Access, FexPro, Superbase, and Approach owners qualify. $20 additional rebate for Paradox and dBASE owners. Copyright 110 1993 Borland International, Inc. M rights reserved.
product names are trademanks of Borland International, Inc. Prices good in the United States and Canada only. All prices are in U.S. dollars. Dealer prices may vary. BI 6233
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At the workstation

Power/Tape Series 4000

Jumbo 250

• QIC compatible
• 2Gigabyte native/4 GB compressed capacity

• QIC compatible

• Up to 18 MB/minute backup speed
• Includes software, data cartridge and more

M I

• 125 MB native/250 MB compressed capacity
• Up to 9.3 MB/minute backup speed

• Includes software and more

• Optional Cheyenne' ARCserve for PowerTape*
PowerDAT Series 6000
• Digital Data Storage (DDS) technology

Jumbo 120
• QIC compatible
• 60 MB native/120 MB compressed capacity

• 2Gigabyte native/4 GB compressed capacity
• Backs up 300 MB as fast as 30 minutes
• Includes software, data cartridge and more

• Up to 4.7 MB/minute backup speed
• Includes software and more

• Optional Cheyenne-ARCserve for PowerDAr

On the Move

PowerTape Series 2400

Jumbo TraldLer 250

• Quarter Inch Cartridge (QIC) compatible

• Parallel port interface
• QIC compatible

• 2Gigabyte native/4 GB compressed capacity
• Up to 18 MB/minute backup speed
• Includes software and more
• Optional Cheyenne-ARC,serve for PowerTape*

• 125 MB native/250 MB compressed capacity
• Up to 8MB/minute backup speed
• Includes software and more
Jumbo Traldœr 120
• Parallel pon interface
• QIC compatible
• 60 MB native/120 MB compressed capacity
• Up to 4MB/minute backup speed

At the worIcgroup network
PowerTape Series 1100

411M11111111.

AIM&

• QIC compatible
• 525 MB native/1.05 GB compressed capacity
• Up to 12 MB/minute backup speed
• Includes software and more
Jumbo 500 AVAILABLE EARLY 1994
• QIC compatible
• 255 MB native/500 MB compressed capacity
• Up to 9.3 MB/minute backup speed
• Includes software, minicartridge and more

• Includes software and more

Optional Accessories
• Colorado Brand tapes
• Colorado Backup for Windows software
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• Support for umr, OS/2 and Windows NT"
• Controllers to optimize backups
• Compatibility kits
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COLORADO TAPE

BACKUP

C

olorado Memory Systems, the Number One name in
tape backup, has asolution for most any backup need.
• Beyond all the Megabytes and Megahertz that you

get out of your system, it's the data in it that's ultimately

your most valuable asset. Whether it's on an 80 MB
notebook or a4GB server, the data needs to be protected
every step of the way. • Colorado tape backup is the
easiest and most reliable way to do it. And Colorado is
recommended by resellers, editors and end users more than
all other backup systems combined, earning dozens of
industry awards. • Colorado Tape Backup is also the best
backed backup in the business, offering unlimited technical
support. Explore Colorado Tape Backup Solutions today
and see what you've been missing.
Call 1-800-451-0897, extension 800
today for more information
or free literature.
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; BACKUP
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1993 Colorado Memory Systems, Inc. All rights reserved Colorado and Jumbo are registered trademarks of Colorado Memory Systems Inc.
Trakker, PowerTape and PowerDAT are trademarks of Colorado Memory Systems Inc. All other trademarks are property of their respective companies. PTE-121393
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The Apple Report
On PowerPC
NUMBER 2-RISC PERFORMANCE AND CROSS- PLATFORM COMPATIBILITY
Many of the most popular
applications have been or are
being optimized to take
advantage of the high-performance PowerPC processor.

PowerPC chips are faster and
less expensive than Pentium
chips -so are the personal
computers they will run.

A complete Macintosh
system with PowerPC will
cost well under $2,500, but
will offer better performance
than higher-priced Pentiumbased systems.

With SoftWindows, Macintosh
with PowerPC will have
the ability to run DOS and
Windows applications,
unmodified.

For more information about
Macintosh with PowerPC,
cal11-800-732-3131, ext.150,
in the U.S. We'll send you a
copy of our informative, free
booklet, PowerPC Technology: The Power Behind the
Next Generation of Macintosh
Systems. In Canada, call
1-800-665-2775, ext. 910.

As you can see on the chart, RISC
In the first half of 1994, Apple will introduce a
new family of computers that already has the entire com- microprocessors offer dramatically greater
potential for growth, leading us well into the
puter industry standing on end.
They will offer better performance than com- next century and increasing the practicality of
puters based on the X86 microprocessors. They will be features like voice recognition, videoconferencing, objectextremely competitive on aprice basis. And they will be oriented software and multimedia capabilities —functions
compatible with Windows and DOS applications, by using that will be integral to doing business in the 21st century.
SoftWindows software.
More compatible personal computers.
They will be based on the revolutionary new
Apples new generation of Macintosh°
personal
PowerPC" microprocessor, created jointly by Apple, IBM
computers built around the PowerPC chip offer the abiland Motorola.
For the first time, desktop personal computers ity to run MS-DOS and Windows applications, as well as
will take advantage of RISC chip architecture previously Macintosh software. Moving from one environment to
found only in high-performance workstations. This ad- the next will be seamless and, even more importantly, it
vance will make possible quantum improvements in the will be effortless.
PC users who move to Macintosh with PowerPC
way we manage and work with information.
will gain access to the large number of new applications
RISC vs. CISC.
which take advantage of the incredible performance of the
'fremendous advances have been made in CISC new PowerPC chip.
architecture over the years. However, the physical limitaHigher-performance optimized applications.
tions of the new, high-performance CISC design mean that
When PowerPC microprocessor-equipped
CISC chips must be significantly bigger and more complex,
and must run at hotter temperatures to perform the same Macintosh computers begin shipping, software developers
tasks as comparable RISC chips. Consequently, the newer including Microsoft, WordPerfect, Adobe, Aldus and Claris
will begin shipping new versions of their most popular software, specifically rewritten to take full advantage of the
Figure I. LIU vs. KIM. Pertormance Evolution
new processes capabilities.
These optimized, sometimes called "native,"
applications will offer significantly faster performance than
their MS-DOS, Windows or current Macintosh counterparts.

Unprecedented value.
Because RISC-based personal computers cost
less to manufacture than equivalent systems based on CISC
chips, we will be able to make this technology available for
generation of CISC chips, like the Pentium, are much more well under $2,500 for acomplete mainstream desktop sysexpensive to manufacture. Which means that personal tem: Competitive with alower-perforcomputers powered by PowerPC chips can offer asignifi- mance, Pentium-based PC:* Watch
for Apple Report #3, coming soon.
cant advantage in price as well as in performance.
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Give your power-hungry soft
The OverDrive— processor.
The single-chip upgrade that maximizes your PC's performance.
Want to see a
spectacular performance? Then
add an Inte1486"
DX2 OverDrive

processor to your Inte1486 SX or DX
CPU-based system. And watch all

How does the Inte1486 DX2
OverDrive processor do it? Using

your power-hungry software take off.

Intel's innovative DX2 "speed doubl-

The OverDrive processor
improves the performance of all your
applications. So you can fly through

ing" technology, it runs internally at
twice the speed of the rest of your system. So if you had a33 MHz SX or

your overwhelming workload with

DX Intel processor, you would now

the greatest of ease.

have a66 MHz DX2 Intel processor.

'For European inquiries, call .44 (0) 793 431155, and ask for infopack 1()L12.
1994 Intel Corporation. AutoCAD is aregistered trademark of Amodesk. Illustrator is aregistered trademark of Adobe Systems Incorporated. LOWS 1-2-3 is aregistered Irademark of
Lotus Development Corporation. Damon Pro is aregistered trademark of Borland Internarional, Inc. Access is atrademark rd Microsoft Corporation. WordPerfecr is aregistered trademark of WordPerfect Corporation.
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ware up to 70% more ka-boom.
Software Performance Increase
AutoCAD

50%

WordPerfect

54%

Access -

mimimm

Ouattro Pro
Illustrator '
Rd°mince on

swap it with your original micro-

56%

Lotue1-2 3

miiimmumwm.>

72%
74%

.ifflummummaimp>
ag

To install the Inte1486 DX2
OverDrive processor, you can either
plug it into the OverDrive socket or

81%

ble11.13%20rertlone moor le In In..= 331411x CRI-hoed gyam

processor, depending on your system
design.
To get abetter idea of how the
OverDrive processor boosts perforCircle 102 on Inquiry Card.

mance of your software, call
1-800-354-3112, Ext. 5719,* for afree
demo disk. It could be the greatest
show on earth.
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Letters
WANs in aLAN Society

State of the Art or Mainstream?

Iwant to congratulate you on your cover
Iam often impressed with the thoroughstory "Linking LANs" in the December
ness and accuracy of the articles in BYTE.
1993 issue. The article was outstanding. I However, Ihave some questions about
have been aprofessional in
"Printers in Transition" and
the WAN (wide-area net•Inrelltelounlalee.
"The Printers Talk Back,"
work) arena for quite some
both in your December
time, and Ithought that I
1993 issue. Iam alarmed
knew it all. Your approach
that your magazine would
has really made me look at
have its readers believe that
my area from the other side It won't betas Expert culture clashes, bandwidth
dumb printers and bidirecof the fence, the LAN— mineralises, protocol headaches, and partical turl wars. tional printer communicasomething that I'd thought
tion protocols are "state of
Ihad done before, but, just
the art" when the truth is
as you said, in a"culturalthat they have been in wide
ly hampered" way.
use for the better part of a

Linking LANs

decade.
The fact that these things
•Put aCD-ROM on your network
are new to DOS does not
his newest models
Regarding your cover stomean that they are new to
ry "Linking LANs": The article implies
the computing world. Ican only conclude
division of IP address space on organizathat no one involved with the production of
tional boundaries. No, no, no! Domain
these articles had any knowledge of the
names reflect organizational boundaries.
Macintosh. If you aim to describe the state
IP address assignment and subnetting are
of the art, you should make sure that you
only related to network topology and adunderstand current mainstream practice
dress assignment authority (stand-alone
first.
or delegated from the MC [network interAlex Lewin
face card]). Mismanagement of IP address
Cambridge, MA
space as described in this article is probably the prime cause for the rapid decrease
in available addresses from the NIC.
Lying with Statistics
Paul Liesenberg
Frankfurt, Germany

MAT« Or vete ART

Printers Become More Intelligent

CETI

James Cutler
Troy, MI

We can see how areader might misconstrue the design of our examples in the
text box "TCP/IP Addressing" on page
84 (December 1993). The confusion
comes from the often strong relationship
between the operational organization
and its geographic organization. Afew
words specifically about network topology were called for and would have prevented anyone from being misled. Right
you are about the mismanagement of 1P
address space being amajor problem.
Thank you for your insightful comment.
—Eds.
Iread your article on LANs/WANs ("Linking LANs"), and Iwant to thank you for
what was for me avery timely piece. We
are just now grappling with these issues
as we prepare to issue an RFP (Request
For Proposal) for global X.25 and valueadded data services. Your article cleared up
anumber of hazy areas. Thanks.
D. Dion
Rome, Italy
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In the article that you cite, we used the
geometric means to compute individual
subtest results, but the overall performance value was computed using an
arithmetic mean. If we had used ageometric mean to compute the overall values with this particular data set, the relative rankings of systems would have
remained unchanged, and magnitudes
would have decreased only slightly.
However, you are correct in your criticism. We are currently revising our
benchmark tests, and future test suites
will not use arithmetic means to
compute overall performance scores.
—Eds.

Your November 1993 review of subnotebooks ("Windows Under 4 Pounds" )
didn't say how the "overall" performance
numbers were calculated, but the method
that you used seems to have arrived at the
arithmetic mean of the individual test results. Those results were normalized numbers, whose arithmetic mean
is not meaningful. The article
"How Not to Lie with Statistics: The Correct Way to
Summarize Benchmark Results" by P. J. Fleming and
J. J. Wallace (Communications of the ACM, March
1986) describes why the geometric mean, not the arithmetic mean, is
the only proper average for normalized
numbers.
Applying the arithmetic mean can give
some pretty silly answers. Benchmark
testers commonly misuse the arithmetic
mean, but Ihope that BYTE will not do
so in the future.
Clem Dickey
San Jose, CA

Looks Like Greek...
As aconclusion to his Commentary "How
Are You at Interfacing?" (December
1993), Edward R. Swart states that, "In
the end, the distinction between natural
languages and computer languages will
fade away." Then you give Swart's Internet address: "Tswart@snowhite.cis
.uoguelph.ca."
Limpidly clear! Iwas sure that evolution would go the other way, but Iwas
wrong.
Jean-Pierre Frankenhuis
Paris, France

Refocus Response
Iwould like to commend you and the
BYTE staff for refocusing your publication
to speak more to technical issues.
Not too long ago, Iwas considering canceling my subscription to BYTE. Let's face it, Ican
get DOS and Windows coverage
nearly anywhere. But the last
several issues have been so good
that Ihave kept them around for
reference.
And BYTE just keeps on getting better. The Advanced Operating Systems issue (Windows
vs. OS/2 Special Report, November 1993)
was the best one yet.
Fred Cantwell
Trenton, NJ
We want to hear from you. Address correspondence to Letters Editor, BYTE, One Phoenix
Mill Lane, Peterborough, NH 03458; send BIXmail do "editors"; or send Internet Mail to letters@bytepb.byte.com. Letters may be edited.

PREPARE TO LOOK AT
PROJECT MANAGEMENT
IN AWHOLE NEW WAY.
Introducing Project
Scheduler 6for Windows.'"
Easy-to-use project
management software
with the advanced features
you've been missing.

resource costs and usage on a
period by period basis. Perfcrming
multiple "what-if" scenarios is
also abreeze with its ability io do
multiple undo/redos in seconds.
You can manage multiple
projects from asingle resource base
and rearrange activity information
by function (WBS), organization
(OBS) or resource (skill codes) —
Now you can easily analyze and
making it easy to view and present
report rapidly changing schedules
data in the most meaningful way.
and resource availability with
And with Project Scheduler 6's
greater accuracy and speed.
unique ability io build
Sophisticated model1/1 Wedge, Sch,vhdr
an ODBC project
ing features like the
repository,
Advanced Resource
spreadsheet and
Tracking Spreadsheet
database users from
(ARTS'") make Project
other departments
Scheduler 6the only
can access and
Windows-based
update project data
product to let you
for added efficiency.
enter and evaluate

the project management
Project Scheduler 6
experts who developed
lets you build standardthe entire Project
ized screens and reports
Scheduler series of
fcr consistency across
multi-platform
your entire organization,
software. Scitor also
or create custom formats
offers the most
on the fly for ultimate
comprehensive
flexibility and impact.
Before you make aproject
training and consultOur object-oriented
management software
ing programs in the
report writer offers outdecision, call for this free
industry.
standing layout versatility
executive summary.
If you're looking for
not usually found in
Call 415-570-7700 project management
project management
software that offers both powerful
software. It allows you to select
features and true ease-of-use, then
and precisely place data fields,
change fonts on-screen, and even take acloser look at the new Project
Scheduler 6for Windows today!
incorporate colorful logos for
sensational-looking reports.
All of our software comes with
IMMMI
free telephone support that won't
keep you waiting in an electronic
queue and includes access to

Scitor

Corporation

01993, Scitor Corporation. 393 Vintage Park Drive, Suite 140, Foster City, CA 94404. Tel. 415-570-7700. In Canada, call 905-840-5493.1n France, call (1)43 29 44 37 In Germany,.call° 69 -6668025.
Project Scheduler 6, ARTS, and the Scitor name are trademarks of Scitor Corporation Windows is atrademark of Mie ,osoft Corp.

Call IBM PC Direct today!

ore
HOT BUTTON:
Our renowned
TrackPoint V^ cursorpointing device lets
you leave your mouse
at the house.

EASY ADD-ONS:
PCMCIA cards
make adding LAN
connectivity, a
modem or additional
memory easy!

YOJR NAME HERE:
You can order
afree ID plate
that personalizes
your ThinkPad.

IBM PC Direct'm has ThinkPads with more of what you want, and less of what you don't: More features
and power. Less size and weight! The ThinkPad® 500 is asleek 3.4 pounds. Yet, it packs enough high-speed
horsepower to let you take your most sophisticated desktop applications on the road.
Now—want to carry off color with ease? Then call us about the ThinkPad 350C. You get a9.2" bade,
256-color, passive-matrix LCD display. There's plenty of power for your current needs. And ample space to
upgrade for more. All in an easy-to-take 5.7-pound package. Both of these lightweights get the heavyweight
backing of IBM's HelpWare®, including a30-day moneyback guarantee' and around-the-clock telephone
assistance' You'll find them at IBM PC Direct. To order these, or any of our other critically acclaimed IBM
ThinkPads, call now.

ThinkPad 500
•486SLC2, M/25MI-12 pmcessor
with 16KB internal cache
•4MB RAM/85MB hard' drive
•10.1"w x7.5"d x1.6'h/3.4 lbs. with battery pack
•7.4" monochrome passive-matrix
LCD display, 64 grey scales
•81-key keyboard w/integrated TrackPoint II
•PCMCIA slot
•IBM DOS preinstalled
•1-year international haver's warranty'

$1,999

*

(IBM Credit Lease
$72/mo.'.y

'IBM PC DIEM ph:es only.1 he offer legs, prom and products are subrec o .hange or withdrawal without peor notice. Product mu acquire may not be counle0 under any existing Volume Pscha wAgreement. The sane ollenngs eta producs may be ayamble through IBM &itemized Remerkeers,
flemarketer prices may vary. Shipping and handling charges extra. "I0M Cxhil lobe Prices quoted or 36-month terms. Leas.' rates quoted are good through 3(31/94. alter which erne rates .ire edeect to change without notice Lease available to qualified .
.ornmermal celomes only tAt nmadCitional
charge during warranty TlenkPad 500, ThinkPad 350C and ThinkPa1 35.1.am manutacturedm U.S IBM, ThinkPad and FieloWee are registered trademarks and EasySev and TrackpoinMI are rraderorks of Itternationa Business Moulines Cc-p. PC Direct h. atradenstrk dr Zill Commoicatim

Company

ThinkPad 350

ThinkPad 350C (color)
•486SL, 25MHz processo:
with 8KB internal cache
•4tvlB RAM/250MB hard drive,
3.5' 1.44MB diskette drive
•11.7"w x8.3d x2.0'h/5.7 lbs. with battery pack
•9.2" SIN backlit LCD, 256-color display
•Fell-size keyboard w/integrated TrackPoint II
•PCMCIA slot
•IBM DOS preinstalled
•1-year international traveler's wairanty 2

$2,999

•486SL, 25MHz processor
with 8KB internal cache
•4MB RAM/125M8 hard drive,
3.5" 1.44MB diskette drive
•11.7'w x8.3'd x1.9"h/5.2 lbswith battery pack
•9.5" monochrome STN backlit LCD display, 64 grey scales
•Full-size keyboard w/iribgrated TrackPoint II
•PCMGIA slot
•IBM DOS preinstalled
•1-year international traveler's wasranty 2

* (IBM Credit Lease
$10 8/
710.1

81,999

We're putting the personal
in personal computing.

Order Now!

1800 426-7860
8am-midnight M-F, EST; 8am-7pm Sat., EST.

* (IBM Credit Lease
$72/ino.**)

and is used ay IBM urrier 'melee. 0 1904 International Business Me-flea Corporation. Warranty and 30-day guarantee information available through IBM rise IBM krorized aters Please call
1BOO 426-Pie li'r details regarding IBM's moneyback guarantee and 'mined warranty Copies al the terms ol IBMS moneyback guarantee and limited warranty available upon requ...st. 2 international
traveler's warrinlyservice avaiable in countries where ThinkPad is sc76 Carry-In Repair and ThinkPad EasyServ" available in U.S.

IBM PC Direct

Purchase orders available for
qualifying customers.
Circle 315 on Inquiry Card.

News&Views
WINDOWS

Chicago:
An Ambitious
Compromise
A 4-MB RAM budget and astrict compatibility mandate
forced hard choices with Chicago

If you've used NT, you'll
TSR programs and device drivfind Chicago's threaded preers. But when protected-mode
emptive multitasking, layered
components like the VFAT
device-driver model, desyn(Virtual FAT) and CD-ROM
chronized input queue, eventfile systems, network redirecdriven scheduling, and long
tor, and 32-bit DoubleSpace
filenames also familiar. In the
driver load, they can, in many
latter cases, Chicago mimics
cases, unload their correspondNT features without sharing
ing real-mode components
NT's code; there's no NTFS
from memory. DOS will then
(NT File System) in Chicago,
be history, unless you depend
for example. The new long fileon areal-mode device driver or
names are shoehorned into
TSR for which you have no
multiple directory entries.
protected-mode replacement.
Does Chicago do away with • Novell's Btrieve requester
DOS? Yes and no. Chicago's
and Eicon's NABIOS redirector
boot process begins with a are examples of the kinds of
modified version of real-mode
services that, until rewritten as
MS-DOS that processes AUDLLs or VxDs (virtual device
TOEXEC.BAT and CONFIG
drivers), will perpetuate DOS
SYS if present (they're opdependencies in Chicago. You
tional) and loads real-mode
also incur DOS dependencies

Windows Chicago Architecture

JON UDELL

Ring 3(system virtual machine)

icrosoft hopes that Windows 4.0 (also known
as Chicago) will upgrade many of the world's 40
million existing Windows 3.x PCs and will ship on
most new PCs in 1995. For users, Chicago's mission is threefold. It must match or exceed the performance of Windows 3.x when running on a4-MB
386. It has to work more intuitively than Windows
3.x. It must cram as much of Windows NT's ro-

Win32
application
Win32
application
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Kernel
Graphics
Window
management

Installable file system manager

bustness and multitasking muscle as will fit into
4 MB. For developers, it must also propel the
Win32 API that Chicago shares with NT to the
forefront of Windows programming, while introducing new messaging, telephony, and Plug
and Play APIs.
Chicago's ease of use will be judged initially on
the strength of acompletely new (but still unfinished) shell that unifies the functions performed in
Windows 3.x by Program Manager, File Manager, and Task Manager. What isn't completely new,
especially if you've used Windows for Workgroups 3.11, are many of the technologies under
Chicago's hood, such as virtual device driver—
based disk, file, and network support.

System
services:

shell

Ring 3
iMS-DOS

(MS-DOS

virtual machine)

virtual machine)

Ring 3

Virtual machine manager

Ring 0 Components
Installable file system manager

Memory manager
Scheduler

ISO 9660
CD-ROM

Network
redirectors

DPMI services
MS-DOS-based manager

I/O subsystem
I/O subsystem manager
Other layers

Virtual 8086 manager
Configuration manager
Communications
Keyboard and display

Port
driver

SCSI translation layer
SCSI miniport driver

Other devices
Dynamic VxD loader

While Chicago's 110 subsystem mirrors that of Windows NT, a number of device drivers will be
written as 80x86-specific VxDs.

when you launch aDOS box to
run acharacter-mode application. But if you run only 16- and
32-bit Windows-based drivers
and applications, you'll never
invoke any of Chicago's MSDOS components.
Chicago's virtual machine
manager, like that of Windows
3.x, can create multiple virtual
8086-mode sessions. These
share acommon MS-DOS context in low memory, and their
separate mapped address spaces
are also visible to ring 0components, notably VxDs (see Beyond DOS, September 1993
BYTE). Like OS/2 2.x and unlike NT, Chicago's DOS-box
architecture favors compatibility (performance) over system
robustness (protection from
crashes), because Chicago will
have to run DOS-based games
without excuses.
Microsoft's design retains a
large amount of 16-bit code,
also for compatibility. When
Win32-based applications call
a32-bit API that's implemented by a 16-bit component of
the system, the function call is
"thunked," or translated to its
16-bit equivalent, aprocess that
incurs overhead. Chicago's
three main modules—KERNEL, GDI, and USER—are divided into 16- and 32-bit parts.
Win32 programs on Chicago
will thunk down to 16 bits to
access many GDI and USER
services, much as Win32s programs do today. Win32 programs will image into the same
16-bit coordinate space that
Win16 and Win32s programs
do today, not the vastly larger
32-bit grid available to NT programs.
Chicago's Win16 support is
apotential Achilles heel. Chicago's 16-bit system components are not reentrant, which
means they can't be safely accessed by Win32 application or
system threads. Every multithreaded operating system, including NT, uses some form of
API serialization. The problem
with Chicago's scheme is that a
Win16 application that dawdles
when processing messages
can lock out other Win16 and
Win32 applications. In this context, asingle I
6-bit Windows
application is the weak link in

tributed its second preliminary
like Windows 3.x with afew
the chain. In an environment
developer kits, programmers
improvements. As in Windows
with only Win32 programs runwho hadn't worked yet with
3.1, DOS applications still mulning, programs won't be nearly
NT were, in general, more imtitask preemptively, while
as vulnerable.
pressed with Chicago than
Win16 applications multitask
If you use Chicago to run
those already familiar with NT.
cooperatively. To better track
Win32 applications only, it will
Microsoft still lacks an opresource ownership and simmore closely approximate an
erating system for the midrange
plify cleanup when applications
"NT lite," which lacks NT's
RISC (i.e., $3000 8-MB Powfail, Chicago runs each DOS
security, portability, scalability,
and Win16 application on a erPC-based) systems that will
asynchronous I/O, Unicode,
hit the streets this year. But
separate thread. As aresult,
and event logging. Chicago apChicago represents an ambiChicago should handle DOS or
plications run in private address
tious Windows upgrade for the
Win16 crashes more cleanly
spaces, just as they do in NT.
huge installed base of 4-MB
than Windows 3.x.
However, Chicago's memory
PCs. If the result of Chicago's
Even at its best, though,
management, scheduling, and
compromises is an operating
Chicago is not the pure 32-bit
I/O services are modeled on—
system that is easier to use,
operating system that NT is.
but not ported from—NT.
more powerful, but not fatter
Chicago, when running a Instead, it is a16- to 32-bit hybrid. At the December conferthan Windows 3.1, the payoff
mixture of DOS and WinI6
will be huge.
ence in which Microsoft disapplications, will behave much
POWERPC

MACINTOSH

Low-End PowerPC Leaves
68040 Macs in the Dust
A

sApple nears the release of its first wave of PowerPC-based Macs, preliminary test results
show the least expensive PowerPC Mac completing compute-intensive tasks at least three to four
times faster than a25-MHz 68040—based Mac Quadra 900. Two separate tests using apreliminary
native PowerPC version of Infini-D, Specular International's (Amherst, MA) 3-D modeling, rendering, and animation package, indicate that even the low-end PowerPC Mac—which sources
say will sell for about $2000—will offer asignificant
performance improvement over the fastest current Macs.
All native PowerPC Mac applications will get aspeed
boost over their 68000-based cousins, but professionals
who use applications that traditionally tax aprocessor,
such as four-color desktop publishing, CAD, and videoediting programs, will see the greatest time saving in
switching over to native PowerPC Mac applications.
Specular ((413) 253-3100) stresses that the test results for
the PowerPC Mac shown in the chart reflect performance
of beta software running on apreliminary version of the
Infini-D lets you quickly create 3-D wireframe models
Mac system software and prototype hardware. As the
and tender them using avariety of surface patterns
products near commercial release and are further refined,
like marble, wave, and corrosion. Once they're
rendered, you can easily create professional
performance should improve even more. —Dave Andrews
animations.

Infini-D Benchmark Results
-4

Better

El Low-end PowerPC Mac (about 60 MHz)

I

Ci Mac Quadra 900 (25 MHz)
•

Mac Sd with fast cache (25 MHz)

All machines had Infini-D running under a12-MB partition. Infini-D 2.5.21s the current shipping version and the version used on
the Ilci and the Quadra. The PowerPC Mac is prototype hardware, with beta system software and abeta version of Infini-D. Test 1
(shown in the screen shot) was rendered using ray tracing and low antialiasing and with reflections, transparency, and shadows
turned on. Test 2 (not shown) was rendered using phong shading with shadows turned on. Lower numbers are better.
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News &Views
THE

GERMAN

NEWTON

FROM ENGLISH TO GERMAN

PDA

The following are but a few of the changes that

Teutonizing the Newton
H

Apple's localization team made in modifying the
U.S. Newton to work for German-speaking users.
•The cues for Newton's Intelligent Assistant, which

AMBURG—When developing software for today's global market, developers must contend with various factors, including adding support for non-English
characters, translating text strings, and supporting varying time and date formats. But
in working on the German version of the
Newton PDA (personal digital assistant),
which was released in mid-December, Apple's Newton localization team, headed by
Cindy Roberts, found that handwritingrecognition systems add anew set of factors
to consider in localizing aproduct. Apple's
programmers had to contend with major
differences between American and German
handwriting and the languages themselves.
When you use the Newton's dictionarybased recognition system, you get amixture
of surprisingly good—and confounding—
results. The dictionary-based approach,
which considers only words that you have
stored or added to the system dictionary,
works well for languages like English. But
this system doesn't account for inflections,
which are characters that change aroot
word's tense, case, or number (e.g., the
American version of the Newton needs
separate dictionary entries for house and
houses). Consider the following:
the green house/the green houses
das grüne Haus/die grünen Hauser
la maison verte/les maisons vertes
The two phrases in three languages have
equivalent meanings. but the German and

French versions show more changes to the
words. Newton would cover the English
version with four dictionary entries, but it
would need six entries for each of the other
versions. Verbs have many more inflectional forms in German and French, so the
system wouldn't require you to make as
many corrections if the German version
provided support for inflection rules.
But what the Newton localization team
found even more haunting were those famous long German words. In English, compound nouns are written as separate words,
but in German, they are written as one word.
House door key would require three dictionary entries in English, but the German language needs aseparate entry for Haustürschlüssel, as well as for other permutations,
including Haus, Tür, Schlüssel, Haustür,
Türschlüssel, and all their plural forms.
German-speaking Newton team member
Peri Altan refined these word lists and
came up with adictionary of 17,000 words,
almost twice as many as the U.S. version
(the Japanese Newton, which was due to
ship in January, needs 8MB of ROM—
twice the ROM capacity as that of the U.S.
version). Other changes that the Newton
localization team had to add to the German version are listed in the text box
"From English to German."
Localizing systems that rely heavily on
handwriting recognition requires much
more than the simple translation of text
strings, but the same is true for systems

interprets natural-language commands like "Fax
Bob," required language changes.
•Date formats had to be changed. One of the less
obvious ones was the calendar overview, which
starts the week on Sunday in the U.S. but on a
Monday in the German version.
•Time formats had to be changed to 24-hour mode
and to handle the various ways you input time.
Consider this partial list of valid time formats
for handwritten entries in the date-book application (Uhr means o'clock): 3, 3 Uhr, 0, 0.00
Uhr, O Uhr, 22.32, 22.32 Uhr, 07, 07 Uhr, 1.15
Uhr, 6:30, 6:30 Uhr, 6:6, 6:6 Uhr, 08.03, 08.03
Uhr, 0:23, 0:23 Uhr, 13 Uhr 57, 2Uhr 55, 02 Uhr
09, 02 Uhr 1, 02 Uhr 14, 02 Uhr 0, 1Uhr 1.
• Phone numbers, which are forrnatted as (000)
000-0000 in the U.S., needed a more flexible
format that accounts for the varying lengths of
phone numbers in Germany.
•ZIP codes and currency symbol fields also needed
to support formats of varying length.

that rely on speech recognition. For developers who are worrying about the work
involved in localizing their Newton applications, Apple's Roberts says that many
German and other international users will
be happy with aU.S. version of an otherwise satisfactory program, provided the
program does not force constraints (e.g., an
inflexible phone number, ZIP code, time,
date, and other formats) on the user.
—Udo Flohr

Newton Recognition Architecture

word are interpreted as character parts, then

The recognition system in the American Newton

the parts as characters, and then the charac-

sion. Apple declined to disclose any other modi-

uses amultiple recognizer architecture, with dis-

ters as aword.

fied elements.

tinct recognizers for words, shapes (graphics),

recognizers at different levels of the hi-

recognizer uses built-in dictionaries to choose

erarchy. This part of the Newton operat-

words that, with sufficient probability, match

ing system is only accessible through the

what you write.

C/C++ interface. At this point, the New-

recognizers that take specific types of recognition

NTK (Newton Tool Kit) don't offer tools
to add recognizers to the system.

Each recognizer processes its input according

Because Americans and Germans are

to aset of rules, adds interpretations to the in-

taught different handwriting styles at an

put, and combines this more refined informa-

early age, certain elements of the New-

tion in an output recognition unit that is then

ton recognition code were modified for

passed on to higher-level recognizers. To rec-

the German version. These modifications

ognize aword that is made up of printed, sepa-

include a combined printed and cursive

rate characters, the strokes that make up the

handwriting recognizer, instead of two

It
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Strokes

Digit-pan
recognizer

tonScript programming language and the

units and produce more complex units as output.
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This structure lets developers add new

and editing and command gestures. The word

The recognition process involves ahierarchy of

separate recognizers as for the American ver-

Gesture
recognizer
Gestures

Digit
parts

Digit
recognizer
Diggs

Characterpart recognizer
Charactel,
Paris

Characterrecognizer
Charaetel

Printed
word recognizer
Words

Cursiveword recognizer
Words
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Power.

Unleash the 32-bit power of Intel's 386,486 and Pentium
processors on your most demanding FORTRAN applications with
WATCOM's 32-bit FORTRAN. F77'2delivers 32-bit performance. The
32-bit flat memory model simplifies memory management and lets
applications efficiently address large amounts of memory. Powerful 32-bit
instruction processing delivers asignificant speed advantage; typically a
minimum 2x processing speedup. Together, the power of F7732 and these 32bit processors provide adesktop platform that is capable of handling
mainframe FORTRAN applications.

Perfonnance.

The hot, new nr 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 asingle, highperformance executable which runs on 386,486 and Pentium processors.

Platforms.

In asingle package, F7732 supports awide range of
32-bit Intel x86 host and target platforms. Fr applications can fully
exploit the graphical user interfaces of Windows 3.x and OS/2 2.x.
• 32-bit DOS host and target support includes the DOS/4GW 32-bit
DOS extender by Rational Systems with royalty-free run-time and
virtual memory support up to 32Mb.
• OS/2 2.x host and target support; enables development of OS/2 2.x
applications and DLLs. 32-bit Windows 3.x applications can exploit
WIN-OS/2 using WATCOM's 32-bit Windows Supervisor technology.
• NetWare NLM 3.11 and 4.0 target support; includes licensed
components of the NetWare 4.0 SDK.
• Windows NT host and target support; includes aWindows NT-hosted
debugger for 16-bit Windows 3.x, Win32s and Windows NT
debugging; also includes Win32s target support.
• 31-bit Windows 3.x target support; includes WATCOM's 32-bit
Windows Supervisor, and enables development and debugging of true
32-bit Windows 3.x applications and DLL's.

•

Porting.

To ease
porting of existing code from
other platforms, F7732 has
been enhanced with VAX, FORTRAN
90, Microsoft and IBM VS language extensions. F77 32 supports the full
FORTRAN 77 ANSI standard and is compatible with IBM's SAA
FORTRAN language definition.

Cand C++ Compatibility.

Run-time compatibility
with WATCOM C/C++32 allows you to combine C, C++ and FORTRAN
modules in asingle application. Seamless debugging eases development
of mixed-language applications.

Professiong.

The comprehensive professional toolset
includes afull-screen source level debugger, profiler, linker, librarian, object
code disassenabler, make utility, 32-bit royalty-free DOS extender, licensed
components of the IBM OS/2 2.1 Toolkit, Microsoft Windows 3.1 SDK and
NetWare 4.0 SDK and much more.

Price.

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

Promise.

You can try F77'1risk-free. If for
any reason you are not completely
satisfied with the product, simply
return it within 60 days to the place
.1 purchase for arefund.**

•
WATee'm

1-800-265-4555

The Leader in 32-bit Development Tools
415 Phillip StreetWaterloo, Ontario, Ilinada Telephone: (519) 886-3700, Fax: (519) 747-4971

'Price in US dollars. Does not mdude freight and taxes wnere applicatde. 'Some resellers may charge restocking fee and limit time period for refund. Consult reseller prior to purchase. WATCOM and the Lightning
Device are trademarks of WATCOM International Cow. 80486 procesuer photo courtesy of Intel Corp. DOSi4G and DOS/16M are trademarks of Rational Systems Inc. Other trademarks are the properties of their
reupertive owners. Copyright 1993 WATCOM International Corp.
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News &Views
SILVER STREAK PRODUCTS
NETWORKING

Tut's 10-Mbps Telephone Cord
Network Could Be Small-Office King
F

iltr-to-peer

network operating systems and networkready computers can help reduce the aggravation that often
comes with networking aworkgroup or small office, but if you
want to run your network at 10
Mbps, chances are you'll have
to rewire your office building.
Most offices today that are not
yet networked do not have sufficient quality cable installed
to support standard 10-Mbps
networks.
Small-office users who don't
want to pull data-grade wire
have turned to solutions like
Farallon's PhoneNet, which
uses aregular telephone cord
to transmit at LocalTalk (230
Kbps) speed, but this can often prove too slow asolution
for any office with significant

network traffic. Attempts to
push data across standard telephone cable at 10 Mbps were
sidelined by numerous problems, such as common-mode
noise (electronic interference
from other electrical devices)
and signal distortion, which is
why networking companies
(e.g., Synoptics) had to convince users that the power of
networks was worth the inconvenience and cost of pulling
extra data-grade cable through
their office walls.
But new developments by
Tut Systems (Pleasant Hill,
CA) bring the power of 10Mbps networking to companies that previously couldn't
be bothered by the complexities of network wiring. The
company's Silver Streak prod-
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Revenues from video-based PCs will exceed those of conventional videoconferencing equipment starting in 1996,
according to consultancy Ovum (London). Companies like Apple and SGI have already released video-capable computers, and others will soon follow. Acer America expects to release avideoconferencing PC for less than $6000
in the first half of this year. Networks are the weakest link in the chain, but the situation is improving. Companies
like Starlight Networks (Mountain View, CA) and ProtoComm (Trevose, PA) have developed video-server products
that integrate video traffic into LANs. More recently, Novell released NetWare Video, an NLM (NetWare loadable
module) for NetWare 3.x and 4.x, and IBM delivered its LAN Server Ultimedia, which adds multimedia to IBM's
OS/2 LAN Server 3.0 advanced network. Work is also under way to pump up standard 10-Mbps networks to
100 Mbps. In the chart, meetings equals conventional videoconferencing equipment; desktop equals video PCs,
file servers, and software; and consumer equals TV/CD-ROM players and TV set-top boxes.
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computer: S99 each.
•Complete Ethernet solution
for IBM PC, Mac II, or Mac LC
that includes NIC and Silver
Streak Connector:
ISA package, $199;
Mac solutions, $249 each.

uct line provides an off-theshelf 10-Mbps Ethernet implementation over plain old telephone (silver satin) cords. The
product's ease of installation
should bring awide variety of
network applications to small
workgroups and home offices
that have shied away from installing a 10-Mbps network.
The secret to Tut Systems'
success is the company's patented new balun, adevice that
puts the data signals on the network wire. Tut Systems' balun
attenuates noise by aratio of
10,000 to 1(typical baluns
used in 10Base-T networks
achieve aratio of about 100 to
1), which increases network
throughput and reliability. The
product also meets FCC Class B
emission requirements, which

Networked Multimedia's Business Opportunity

20,000 -

•AUVAAUI connectors that
attach to anetwork-ready

•10Base-T Converter: $199.
•Single UTP Converter for
Tut's Mil series hubs: $99.
Tut Systems, (800) 998-4888
or (510) 682-6510;
fax (510) 682-4125.
means it can be used in home
offices.
"Small offices employ over
half the workers in the U.S.,"
says Taylor, citing U.S. Department of Labor statistics.
"The power of networking is
well recognized in the corporate market, yet small offices
have been very undernetworked." According to Taylor,
one of the major barriers to
small-office networking has
been the cost of installing anetwork. This cost includes time
needed to install the network
or the actual expenses in hiring an expert to install the network. "With Silver Streak," he
says, "we decided to slash that
cost by creating awhole new
class of installers—the users."
Taylor added that with Silver
Streak, you simply need to connect a$99 Silver Streak Connector to anetwork-ready computer and then connect the
computers with telephone wire
(the product also works with
any level of unshielded twistedpair cable).
"What PhoneNet did for AppleTalk, Silver Streak does for
Ethernet," says Don Preuss, a
section chief at the National Institutes of Health (Bethesda,
MD) and abeta tester of Silver Streak. "It's easy to set up;
there's no need to look at the
manual. And there's not much
more to say about it. It works
the way they say it works."
—D. A.
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WinBench 3.11 by Ziff-Davis Labs
Tests Remote Windows Speed
1,400,0‘

1,2004
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This graph shows the speed of the three leading remote control
programs when transferring Windows screens. As you can see,
Close-Up handles more pixels, faster, meaning you spend
less time waiting for Windows screens.
The industry standard test, WinBench 3.11, is perfect for
testing the speed of remotes. It is an accurate measure of video
throughput. Video throughput is the limiting factor in remote
operations, because remote programs must transmit Windows
video functions from one PC to the other.

DOS

NEW
Version

AÏ

J.0

New Remote Software Sts
Windows Speed Record
Communicate
Faster & Easier

200

For Both

lodem Remoteie, le- Windows &DOS
,Communicationie

Why Is Close-Up So Fast?

Close-Up learns as it works. It uses AI
(Artificial Intelligence) to compress lal
Close-Up lets you
Windows video function calls. That's why
communicate faster &
Close-Up does so well in Windows
easier with five
Benchmark tests (see
exciting techTechnology Firsts
WinBench 3.11 chart).
nology firsts.
1. AI Video Compression
Close-Up uses its
Close-Up is
2. Photographic Memory
revolutionary Photothe only remote 3. Non-Intrusive Technology
graphic Memory" so
communica4. Expert System
that once Close-Up
tions software 5. Video Translation
has seen all or part of
that won both
aWindows screen it's memorized. Then
PC Magazine's coveted
as screens change, Close-Up only transmits
"Editors Choice" and PC
new unmemorized data. Incredibly, with
World's "Best Buy"
this technology Close-Up gets faster &
awards. Now Close-Up
faster the longer you use it.
has anew faster &easier
version that allows you
What Remote Companies
to view and control
Haven't Told You
another PC by modem
Other remote programs permanently slow
as if you were there!
Windows and usually reduce your video
resolution and depth of color, even when
they are not in memory. That's because
they permanently change your system.ini
WinBench score
file. Close-Up's breakthrough Non(average of 10 rune
Close-Up 1413,118 Intrusive Technology does not modify any
pcAnywhere 194,093 of your sensitive Windows files including
CarbonCopy168,397
the systemini. Close-Up is the only remote
that when not in use, allows Windows and
your PC to run at normal optimal levels.

Expert System Makes
Communications Easy
You don't have to be acommunications
expert to get the results of one. Close-Up
has an Expert System that automatically
analyzes system components and configures your system for optimal speed.

Video Translation
With Close-Up, dissimilar PCs can easily
connect, because Close-Up senses the
video capabilities of both PCs and
automatically displays Windows
in avideo mode compatible
with both sides.

Risk-Free Offer! >3
Try Close-Up. If you're
NO
not absolutely convinced that
Close-Up 5.0 is the fastest remote
program, we'll give you your money back!*
Order Close-lip Host &Remote, a
complete system, for only $199."
st‘

Upgrade your current or competitive
remote program to new Close-I 5.0. Get
both sides, Host &Remote, for only $69."

Order Today 805-964-6767

Norton-Lambert

We invite you to reproduce this test We used two identical Gateway 4DX2-66V's with 66-MHz Intel 486DX2-66 CPUs, 16 MB RAM, 256KB RAM cache, 340 MB HD, IDE controller, no hardware disk cache. Video: Loca]
Bus All Ultra Pro with 2MB VRAM, 640 by 480 pixels, 16 colors, VGA.DRV dated 3/10/92. Monitor 72 Hz MS-DOS 5.0, SMARIDRV 2MB cache. Modems: two 14,400 baud V.32bis.
Test performed without verification by Ziff. All products are shipping versions. Widench trademark of Ziff Communications Co. Windows trademark of Microsoft Corp.
*60 day money-back guarantee dpurchased directly from Norton-Lambert Offer expires 6/30/94. All prices in US Dollars. Prices exclude shipping.
1994 Norton-lambert Corp., P.O. Box 4085, Santa Barbara, CA 93140 USA Flame (805) 964-6767 Fm (805) 683-5679
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Rendering.

Visualization andflythroughs —at your fingertips!
MicraStation offers photo-realistic rendering to every designer, light in
the software. It's easy to make your image reflect your imagination.

OM

11ffl

111.1.1

Windows.

It walks and talks Windows. Behind MicroStation
lies the user-responsive programming you look for in good Windows
software Version 5gives you the ultimate in integration of CAD,
engineering, and business applications.

MORE POWER To You.

Drafting.

MicraStation
gives you first-rate drafting pout
—without the limitations of old
technology. Enjoy the advantages
of contemporaryfeatures like ass
ciative patterning/hatching, plot
preview, standard text editing an
fonts, and context-sensitive
Hypertext help.

Modeling.

Model any swface you can imagine
in MicraStation. NURBS surface modeling combined with
3D Boolean operations givesyou astoundin,gflexibilit,
creating and modeyingfreeform models.

Read &write
AutoCAD .dwg

Workspaces.

Choose the design environment
that matches your profession or your CAD expertise —
even AutoCAD. Complete with custom interfaces, drafting eles, and design environment management.
CAD has never been so streamlined!
Intergraph® is aregisteraltrademrk of Intergraph Corporation. MicraStation® is aregasWred trademark of Bentley Systems Inc., an Intergraph affiliate.
Other [rands ar.d prodict names are trademarks of their respective owners. Copyright 1993 Intergraph Corporation, Huntsville, M. 35894-W01. DDAD137110.
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for futur

What does computer-aided
drafting have to do with the way you think?
Everything. MicroStation software works for
you. It understands the drafting process so
well that it infers what you'll do nat.
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Graphical
User In terface.

MicroStation's easyto-use interface includes pull-down menus, dialog boxes, tear--

Power.

off tool palettes, and tool settings window. Choose your interface —
Windows or Motif —on any platform. Transparent Modeless

Operation.

Take your pick ofpopular environments: Dœ, Mac, Windows, Windows NT, or
UNDC. Have alook at MicraSkation on Intergraph's
Technical Desktop Series personal workstations.

The software supports the way you naturally work, maintain-

ing command execution while you fine tune: change element attributes or command parameters, manipulate views, change the dimensioning system, and more.

Powerful View Manipulation.

MicroStation supports up to eight

active views that can be moved, sized, and overlapped to fit your design. Zoom and area at
any scale. Move around your design fast with built-in dynamic panning.

Workspace Editor.

Tailor pull-down menus, dialog boxes, and tool palettes —

even disable commands —with agraphically oriented toolset for customizing your chosen
interface.

Text Capabilities.

MicroStation V5.
CAD software that

puts you in charge.

Aconvenient text editor lets you easily edit single-

line or paragraph text. Choose from TrueType, PostScript, AutoCAD SHX, and
MicroStation fonts. ASCII text files can be imported and exported. Multiple

Undo/Redo Commands.

Undo mistakes and perform "what-if"

designs in aflash with unlimited undo and redo. Plotting. Pl
ot raster and vector
information by view or defined areas, at any scale. Visually preview the plot before
plotting, saving time and materials.

Online HELP MicroStation's

Call 800-345-4856 for afree
brochure on MicroStation
Version 5and the name of an
Intergraph representative in
your area.

HELP remains active, tracking the command you're currently using,
so there's no searching through manuals for assistance.

Associative Patterning and Hatching.

Associate patterning with graphics. Change graphics and the
patterning updates. Flood-fill hatching/patterning
intelligently fills an area, detecting boundaries

and holes with asingle pick. Associative

Dimensioning.

Dimensions are associated

MicroStation
INTERGRAPH
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with the geometry, not with apoint in space, so that when you change

the

emetry, the dimensions automatically update.

Custom Line Styles.

Create space-saving custom line styles and place dilroad tracks, trees, isobars —anything —just as you would place aline.
Mt/le/inn Define line string elements comprising up to 16 parallel lines of varying symbology and store them in astyle library
sy recall. Architects can use multi-lines for fast and easy placement and intersection cleanup of walls and partitions.

'ions.

2D Boolean

Quickly modify, measure, and hatch multiple 2D shapes with integrated Boolean operations. Mass Properties. Calculate area and

ies of your model: surface area, volume, mass, centroid, moments and products of inertia, principal moments and directions, and radii of gyration.
'S. Define relationships among graphic entities with intuitive drawing modes such as tangent, parallel, perpendicula4 midpoint, intersection, and end

wsion-driven Symbols.Based on established relationships, you can assign variables to dimensioned graphics and save the graphics as cells
ic placement. Changes in dimensions automatically drive changes to graphics. Dimension-driven design saves valuable time in the design of families of
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owhat's adata highway
without billboards? Call it inevitable; advertising is now
part of the Internet.
But don't expect to wade
through junk mail and commercials on your computer. Internet users are divided regarding the idea of ads on-line.
Even though many users enjoy
(or at least don't mind) reading information about products
and services, in-your-face advertising is destined to backfire severely, according to Elizabeth Lane Lawley of Internet
Training & Consulting Services.
Lawley says that as federal
regulations on the Internet use
drop away, advertising's main
barrier is users who believe that
advertising is out of place on
the Internet. Advertisers who
don't observe the Internet's social mores, particularly those
who carpet-bomb discussions
with ads or send unsolicited
(junk) mail, risk annoying the
people they meant to entice.
Advertisers with an understanding of "netiquette" fare
much better. Judith Axler Turner is an Internet veteran and director of Chronicle Information Services, the on-line arm
of The Chronicle of Higher Education. Turner's on-line publication, Academe This Week,
publishes 600-1200 want ads
weekly. Most of the ads list
jobs that are available or desired at colleges and universities. She's never received a
complaint; moreover, advertisers have been pleased with the
quality of applications the service has brought in.
"Passive" advertising of this
type, where information is available to those interested, works.
So does participation in usenets
or mailing groups: Individuals
32
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affiliated with acompany answer questions as knowledgeable resources on atopic (while
including the name of their business in their signature).
The terms of the AUP (Acceptable Use Policy) formulated by the National Science
Foundation, which oversaw the
Internet's backbone, excluded
NEURAL

all advertising except for announcements of new products
and services for research and
education. But asecond, parallel backbone run by the CIX
(Commercial Information Exchange) cooperative venture is
now in place, and it has no such
restrictions. Most Internet public-access providers and on-line

services offer service over CIX
in addition to or instead of the
NSFNET backbone. As the
regulations change, the final
word on advertising will come
from its users, who will dictate
acceptable tactics for reaching
the thousands of microcommunities on the Internet.
—Angela Gunn

NETWORKS

Intel and Nestor to Commercialze
i
Neural-Net Chip
Mainstream Neural-Network Applications

NI

Business

Air-traffic control

(aircraft recognition)
eural networks, which allow com(sales forecasting, stockmarket prediction)
puters to perform pattern-recognition functions, have so far remained on the fringe of
Finance
mainstream computing. But an agreement
(check and signature
recognition)
between Intel and Nestor to commercialize
the Nestor-designed Ni1000 neural chip
could change that. The Ni1000, which conMedicine
tains over 3 million transistors, can per(image and signal
Character
processing)
Security
form high-speed pattern recognition, from
recognition
(fingerprint
handprinted characters to fingerprints to
(fax, forms routing)
recognition)
images of targets in military applications.
Nestor (Providence, RI) specializes in
Intel and Nestor's Ni1000 chip could support arange of applications, as
OCR and massively parallel-processing shown in this conceptual illustration.
applications and is headed by Nobel prize
laureate Dr. Leon Cooper.
wide variety of industries making use of neuralAccording to Mark Holler, director of Intel's
network technology (see the figure).
neural-network group, the Ni1000 chip performs
Intel is working on reducing the cost of the sil10 billion operations per second and is capable
icon for the Nil 000, says Holler (pricing at press
of recognizing 40,000 patterns per second, altime was unavailable), and eventually, it will
though other computer system bottlenecks rerelease an add-in card for PCs similar in cost to
duce that number substantially. Holler says that
a"typical high-end graphics accelerator." Intel
some prototype systems using the chip and
is supporting the chip with aC library and othNestor's OCR software, NestorReader, can recer software development tools, in addition to
ognize up to afew hundred handprinted charthe NestorReader OCR software.
acters per second.
While neural networks are still aspecialized
Dr. Don Specht, consulting scientist at the
segment of computing, commercial efforts such
Lockheed Research Laboratory, abeta site for
as Intel's and Nestor's are bound to make their apthe Ni1000, says that Lockheed is working on
plication more widespread. The chip is expected
target-recognition applications using four Ni I
000
to ship sometime in the first quarter of this year.
chips running on aVME board and has plans
—Nicholas Baran
for additional space-based and commercial applications. Intel's Holler says that there are eight
For more information, call Intel's Neural Netbeta sites working with the Nil 000. He sees a work Hotline at (408) 765-9235.
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THE

SOUND

CARD

YOU

Must a 16-bit state-of-the -art sound card cost an arm, a leg and several other appendages? Must you raid
your children's college fund to get the CD-quality audio supplied by 32 Operator Wavetable Synthesis? Must you
fork out a sum equal to the GNP of a small European nation for Sound Blastern
4 compatibility and a MIDI interface?
In a word, no. The new ARIA 16 offers all of this, plus easy installation and a Digital Signal Processor that allows
you to upgrade to speech recognition, for the oddly level-headed price of s99. Or, for
a bit more, there's the ARIA 16se, featuring a SCSI-2 interface, a mic/headset, and Inter play's Star Trek®: 25th Anniversary': 3 Episode Edition with ARIA speech recognition_
To learn more, call us at 1-800-477 -3473. And give your
ears the sound they want_ Without ticking off your wallet_

Prometheus
Circle 1.33 on Inquiry Card.

C1994 Prometheus Products Inc. All trademarks are property of their respective companies. II& C 1993 Paramount Pictures All Rights Reserved.
STAR TREK is a Registered Trademark of Paramount Pictures. Prometheus Authorized User.

Intel

PCI

Pentium'

technology

•Superscalar architecture

•132MB/sec throughput

•100 MIPS

•Multiplexing 32-bit CPU-peripheral data path

•64-bit CPU-memory-cache data path

•Buffered expansion architecture

•Burst mode data transfer

•Busmastering and concurrent option support

•High-performance floating-point unit

•Autoconfiguration of PCI options

—Ye-

Add to this powerful platform high-capacity, high-speed storage—like a1GB (8.5ms) hard disk!

It all sums up to
workstationclass
performance.
Yours, from
AMBRA 7at a
PC-class price!

And, for high-resolution graphics, rely on aPCI-based, 64-bit MATROX MGA-II+ ACCELERATOR.
We're talking 50 MHz clock speed. Ultra-high, flicker-free 120 Hz refresh rates. Real-time CAD
power drivers. Fast, full-screen video for Windows7 And more!

90 million WinMarks 1

If you have extreme ideas of high
performance. say hello to AM BRA. We

rewee

build computers so

, they're HYPER.

Sizzling
multimedia
for any system
you choose!

Clock-doubling 486DX2 with
optimized design!
Intel's DX2 processor provides 66 MHz internal clocking,
which pays off in enhanced Windows performance for you.
And that's just the beginning. Every computer in
AMBRA's latest DX2-based series comes with these
built-in performance-boosting features:
•256KB direct-mapped WriteBack L2 cache
for better hit ratio
• Local bus IDE controller (IDE cycles concurrent
with CPU)
•Integrated 32-bit, high-performance local bus
graphics accelerator
• Buffered serial ports for improved modem performance
under Windows
• Multimode bidirectional
parallel port

With these
systems. you
can improve
performance
tomorrow!
• Upgrade to
Pentium
OverDrive
• Move from
VESA to PCI
local bus
• Expand memory
up to 128MB
• Add highcapacity drives:
greater than
528MB IDE

AMBRA

Count on

AMBRA for

performance at

a cool price — whatever your

POWER class!

PENTIUM AND

PENTIUM PROCESSOR

PCI TECHNOLOGY

DX2 66 MHz SYSTEMS

W/ EISA/VESA

W/ OPTIMIZED DESIGN

O DP60/PCI

O DP60E/VL

• Pentium processor, 60 MHz
•64-bit CPU-memory-cache data path
•256KB L2 cache
•8MB RAM, max: 128MB
•4ISA, 2PCI, 1ISA/PCI slot
•540MB (12ms) IDE hard disk
•6drive bays
zi Fast PCI IDE controller
• PCI graphics accelerator, 2MB
•14" SVGA color monitor, LR
▪3.5" 1.44Ma diskette drive
• Lexmark'" PS/20-style 101-key keyboard
• MS-DOS® 6.2, Windows"" 3.1, mouse

•3.5" 1.44MB diskette drive
• Lexmark PS/2-style 101-key keyboard
•MS-DOS 6.2, Windows 3.1, mouse

$2,669

$3,279

O w/ Diamond Viper video
plus...

316MB RAM
• PCI Diamond Viper graphics
accelerator, 2MB VRAM
•15" FST-NI color monitor, LR

$3,449
O w/ Matrox graphics
and more!

▪16MB RAM
▪ 1GB (8.5ms) IDE hard disk
• PCI Matrox MGA II+ graphics
accelerator, 2MB VRAM
•2X CD-ROM drive
•15" FST-NI color monitor, LR

$4,349
Optional onsite
warranty from IBM:
Just $29!

•Pentium processor, 60 MHz
•64-bit CPU-memory-cache data path
•256KB L2 cache
•8MB RAM, max: 64MB
•6EISA, 2EISANESA slots
•540MB (12 ms) IDE hard disk
•6drive bays
• Integrated 32-bit SCSI-2 controller
•32-bit graphics accelerator, 1MB
•14" SVGA-NI color monitor, LR

CD-ROM AND
MULTIMEDIA KITS
Double-Speed Drive
•2X CD-ROM drive
• Motorized tray
•Kodak PhotoCD- and multisessioncompatible

$199
Double-Speed Blaster
•2X CD-ROM drive
•SoundBlaster-compatible 16-bit stereo
sound card with CD-ROM interface
•2desktop speakers
$320
Drive and Sound
•CD-ROM drive
im Pro AudioSpectrum 16-bit sound card
•2desktop speakers

$179

(limited quantity)

Stereo Sound Upgrade
•Pro AudioSpectrum 16-bit sound card
•2desktop speakers

O D466I/VL
•486DX2, 66 MHz
•Upgradable to Pentium technology
•256KB WriteBack L2 cache
•8MB RAM, max: 128MB
mi 416-bit ISA, 132-bit VL bus slot
▪Upgradable to PCI
•440MB (12ms) IDE hard disk
•5drive bays
•32-bit local bus IDE controller
•32-bit local bus graphics
accelerator, 1MB
• 15" FST-NI color monitor, LR
•3.5" 1.44MB diskette drive
•2X CD-ROM drive
•Lexmark PS/2-style 101-key keyboard
•MS-DOS 6.2, Windows 3.1, mouse

$2,419
O 466I/VL minitower,

w/ all the above and:

• 16MB RAM
•6drive bays
•716-bit ISA, 132-bit VL bus slot

$2,779

Special offer!

With every AMBRA system, you receive
acomplimentary "Try and Buy" software
sampler on CD? Plus, you can take your
pick of business, home recreation or
entertainment CD Packs — 5discs for
only $79.001

Call for details!

$159 (limited quantity)
In Canada, 3call 1-800-363-0066, Ext. 1468

CALL

1-000

Estimated PCI WinMarks scores based on previous Matrox tistirg of MGA-I using Ziff-Davis Winbench 3.11, Pentium 66 MHz, 64MB RAM, 512KB cache, 72 Hz, 1,024 x768 x256 colors. 2C0-ROM drive required; may be purchased
with system or separately. 3Please call for details regarding AMERA's money-back guarantee, limited warranty and optional IBM onsite warranty. Return shipping and insurance charges are the responsibility of the customer. Onsite service may not be available in certain locations. 4Offerings may differ in Canada.

BLUE LJGHTNING

EXTRA-AFFORDABLE

SLIM-PRICED

BEST BUYS

MODELS

SLIMLINE

D466 BL
• 486 Blue Lightning 766 MHz
• Upgradable to Pentium technology
• 16KB L1, 256KB L2 cache
• 8MB RAM, max: 64MB
• 3 16-bit ISA, 232-bit VL bus slots
• 440MB (12ms) IDE hard disk
• 5drive bays
• Integrated 32-bit SCSI-2 controller
• 32-bit graphics accelerator, 1MB
• 14" SVGA-NI color monitor, LR
• 3.5" 1.44MB diskette drive
• Integrated Ethernet 10BaseT
• Lexmark PS/2-style 101-key keyboard
• MS-DOS 6.2, Windows 3.1, mouse

$1,999
0 BL minitower, w/ all listed
features of 0 plus...

0 D466 DXA

• 486DX2, 50 MHz
• Upgradable to Pentium technology
• 128KB L2 cache
IN 4MB RAM
• 3 16-bit ISA slots
• 240MB (15ms) hard disk
• 3drive bays
• 32-bit IDE controller
• 32-bit graphics accelerator, 1MB
• 14" SVGA color monitor, LR

• 3.5" 1.44MB diskette drive
• LexmarK PS/2-style 101-key keyboard
• MS-DOS 6.2, Windows 3.1, mouse

• 3.5" 1.44MB diskette drive
• Lexmark PS/2-style 101-key keyboard
• MS-DOS 6.2, Windows 3.1, mouse

$1,739

$1,595

0 466 DXA minitower,
w/ all the above and:

• 6drive bays
• 2X CD-ROM drive

• 8MB RAM
• 440MB (12ms) IDE hard disk
• 6drive bays
in 8 16-bit ISA slots
• 15" FS - -NI color monitor, LR

$2,289

$2,149

• 6 16-bit ISA, 232-bit VL bus slots
• 540MB (12ms) IDE hard disk

F IRM

S450 DXA

• 486DX2, 66 MHz
• Upgradable to Pentium technology
• 128KB .2 cache, max: 256KB
• 4MB RAM, max: 36MB
• 5 16-bit ISA slots
• 340MB (12ms) IDE hard disk
• 5drive bays
• 32-bit local bus IDE controller
• 32-bit graphics accelerator, 1MB
• 14" SVGA color monitor, LR

CONFIDENCE .

AMBRA COVERS YOUR COMPUTER WITH A 30-DAY MONEY-BACK GUARANTEE AND A ONE-YEAR LIMITED
WARRANTY. A ND, FOR JUST $29 A YEAR, YOU CAN PURCHASE AN OPTIONAL IBM ® ONSITE SERVICE
WARRANTY BACKED BY 10,000 TECHNICIANS COUNTRYWIDE!. A LSO, YOU CAN RELY ON
EXPERT TECHNICAL SUPPORT—TOLL-FREE, 24 HOURS A DAY, SEVEN DAYS A WEEK—
REGARDLESS OF THE WARRANTY YOU CHOOSE.

F
REE CUSTOMILATION.
We'll custom-configure to your

&AI
Fu

ll convenience.

Our lines are open weekdays 8 am to 11 pm,

exact specs — with no extra

weekends 10 am to 7 pm (ET). We accept major
credit cards, as well as purchase orders from

service charge or delay.

qualifying businesses. Pick up the phone today!

AMBRA

-200-1460

51994 AMBRA Compute' Corporation. AMBRA is atrademark of ICPI Ltd. and used under lizense therefrom. The AMBRA logo and logotype are trademarks of AMBRA Computer Corporation. IBM and PS/2 are registered trademarks and
Blue Lightning is atrademark of International 3usiness Machines Corporation. Intel is arelistered tademark and Pentium and OverDrive are trademarks of Intel Corporation. MS-DOS is arlistered trademark and Windows is atrademark of Microsoft Comaration. Lexmark is atrademark of Lexmark International, Inc. All other product nanas are trademarks or registered trademarks cd their respective suppliers. Offerings, prices and products are sabed t
to change
without prior notice. Prices do not include shipping.

News &Views
COMMUNICATIONS

Fax Gets aFace-Lift
he great things about fax
are that it's easy to use and
practically every business has
one. However, if you need to
transfer an editable word processing, spreadsheet, or image
file, fax falls flat: The process
of converting abit-map fax image into afile that you can edit
with your word processor or
route to anetwork database
places aheavy burden on OCR
programs that usually can't approach 100 percent accuracy
when recognizing afree-form
document.
This spring and summer, developers will release anew
wave of products that give fax
aface-lift by adding binaryfile-transfer capabilities, letting
you send files—even files with
sound and video—in their original format. "With binary file
transfer, we want to take document-image communication
and change that to document
communication," says Richard
Holder, product marketing
manager at WordPerfect's consumer-products group. "We
want to get rid of that whole
[OCR] conversion step." But
as often occurs, developers will
have their pick of two standards to support, in this case
one by the international ITU
(formerly CCITT) standards
body and the other by Microsoft.
Developers of fax software
say that in many ways, the binary-file-transfer fax portion
of Microsoft's At Work architecture is better defined than
the ITU's evolving T.434 standard. The fax component in At
Work, which is currently included with Windows for
Workgroups 3.11, is more secure, supporting password and
public-/private-key encryption,
as well as digital-signature verBYTE

THE GfOCH:b

It eliminates OCR.
Fax can contain multimedia files not
just bit-map images.

T
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BINARY FILE TRANSFER IN FAX
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ification. Developers say that
the At Work fax transport used
for fax LAN routing and for its
implementation of negotiation,
in which a sending device
seeks out the receiving device's
capabilities and then stores it
for future reference, is also
more robust. "At this time, the
Microsoft binary file transfer
is richer," says Jennie WanMemyk, director of marketing
at OAZ Communications (Fremont, CA). But vendors who
choose to support Microsoft's
binary fax solution in their
products will also have to pay
royalties to Microsoft.
The TR-29.1 committee of
the Telecommunications Industry Association is working
on improving the key open issues of implementing the
T.434 standard, which are fileattribute negotiation and improving interoperability among
different manufacturers' devices, according to James Raf-

In-bound routing can direct afax to its

ferty, president of
proper destination on the LAN.
the communicaTHE ra OT-SCIlk-GOID
tions consulting
firm Human ComIt is more useful for computer-based fax
munications (Danthan stand-alone fax machines.
bury, CT). "T.434
Microsoft and the ITU support different
will be aroyaltystandards.
free solution for
It requires error-correction support.
vendors to implement," Rafferty
says. Another point in T.434's
said they are closely followfavor is that it is amultipleing T.434 and At Work and
platform standard, not aWinmay support both standards in
dows-only solution.
upcoming products.
"We wanted to get binary
Whichever standard wins in
file transfer out there today,
the market, however, binary
and so we implemented binafile transfer could make fax
ry file transfer on top of T.30
even more attractive as auni[the current ITU fax stanversal communications medidard]," says Suzan Fine, produm. John Willcutts, vice presiuct manager at Microsoft's
dent of engineering at Atlantadigital office systems group.
based Sofnet, which sells fax
"But T.434 will slowly be betprograms for DOS, Windows,
ter defined. If it is widely imand OS/2, says that, once wideplemented in the future and is
ly supported, binary file transcompatible across implemenfer could upgrade fax to "the
tations, we may support it."
ultimate file transfer of all
Most developers we surveyed
time."
— D. A.

WHY USERS SOMETIMES FEAR UPGRADES
A recent survey conducted by Help

Reasons for an Increase in Support Calls

Desk Institute (Colorado Springs, CO)
indicates that upgrades are the most
likely reason for an increase in support calls. Over 3500 Help Desk Institute members were asked to name

Customers
demanding more
support

Poor user
training

More
customers
Smarter
customers
(who push the
envelope)

Changes,
upgrades

New technology

the three most likely reasons for any
increase in calls, as well as the three
most likely reasons for adecrease

New business
or growth

Increased
awareness
of help desk

in calls. The DMTF (Desktop Management Task Force), an organization of about 300 hardware and soft-

Reasons for aDecrease in Support Calls

ware vendors, is working on avariety
of efforts to decrease the number of

More support
responsibilities

Help-desk
communications

Recurring
problems solved

Better customer
training

incoming calls, including the establishment of astandard set of APIs
that access desktop systems, components, and peripherals to bring interoperability and management to
desktop computing.

Business
reduction

More
experienced
customers

Less helpdesk
responsibility
Proactive
resolution

Systems
more stable

OEMM
ends room
nobody
else can.
Sooner or later, you'll get an
"Out of Memory" message.
Whether you have
1megabyte or 16.

TSRs and network utilities need memory right
where your programs need it too. It's called
'lower' or 'conventional' memory
Adding RAM to your PC just gives you
more expanded or extended memory —
accessible to some programs but not to TSRs
like fax utilities, device drivers or network
utilities like Novell NetWare. Fortunately,
there's an easy software solution
to "out of memory" problems.

4
.io:earimeaaleiriteirete..
.

our patent-pending 'Stealth' technology QEMM finds as much as 96K more
high memory than other memory managers.
No one has yet been able to match our
performance. No wonder QEMM outsells
all the others put together+.
QEMM"' puts the maximum memory rightl
where your favorite programs need it so you

"I needed another 32K for my favorite TSR.
I
added 2megabytes. I
still need 32K! What gives?"

ko vAcAKcy
Have your cake and eat it, too.

The more memory you have, the more flexibility and reliability you can enjoy. Thanks to

can run them and TSRs without 'out of
memory' problems or conflicts. That keeps
your PC running smoothly and performance
at its best.

Protect your productivity;
keep your work safe.

Any task, from programming to writing the
company business plan to composing a
MOle DOS 6wio MemMaker
personal letter takes time and thought Your
' PC is supposed to make that process
11111111111. 1
.11111RIMM.M.
easier; your output better When you can't
300K
403K
500K
600K
run your favorite grammar-checking l'SR or
We tested DOS with and without MemAlaker and
with QUM 6and ournewQBEN 7nms away from have to get by without avital network utility,
all of them. See details of test widens below.
you're sacrificing productivity.
<>„.

WEEI

UMMCE

MU

MU

Whether you're running MS-DOS, IBM''
PC-DOS DR DOS, Novell DOS or MS
Windows; one megabyte or eight don't sacrifice; don't compromise; don't risk losing work.
Managing your
memory well is the
best way to assure
your work won't go to
QEMII comes with the waste.
new version ofManifest
QEMM version 7is
the award-winning
the
most powerful,
memory analyzer that
helps you see howyour flexible memory
PC mks
manager you can buy.
It's e
wh
th
n
en
u
o
tili
thin
tyg
th
e
a
lstefin
can
ds.
memory
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Circle 1.35 on Inquiry Card.

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 (310) 392-9851 Fax (310) 314-4219
Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (353) (1) 284-4380

How we got the d'art numbers CPU-486/33 ALR Power /busiress VOSA machine equipped with 16 megs of RAM and running M.S.DOS b. Compirieorts were done teing the following memory managemQEMM 7, QEMM 6.0Z MS-DOS 6MemMaker. In addition to the driver (or drivers) required by °ad,
memory manager, the following drivers DC6 resources and prop. wem loaded for all comparisons: in the CONFIGSYS
SETVERDCE,
FILES,20,111
e
,,
-10, STACICSO, MVSOUNDSYS, SNDBKIZSYS, SLCDSYS, DOSSHELL.staternent irithe AUTOEXEC.BAT
VSAn,
MSCDEX UNDELETE, 1..SLCOtel, NE2000.COMIPXODLCOM, NETX OR EMSNETX MOUSECOM, .‘,MARTDRV.COM. PRTSCCAP.CaM. 01%3 Quarterdeck Office Systems. Trademarks air property of !hut refedive owner,

Some of our best ideas

Our international chefs have been firmly grounded in the fine art of providing you with
it's our staff on the ground or our crew in the air, you'll receive the same high level of attention. It's the

nservice will never fly

outstanding cuisine. At British Airways, our idea of service starts long before you ever take off. Whether
way we make youfeel that makes us the world's favourite airline.

BRITISH AIRWAYS
The world's favourite air1ine®"
Circle 76 on Inquiry Card.
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OBJECT OPF:RATING SYSTEMS

Alliances Could Mean
Better Integration
Following close on the heels

working and distributed-object
of Sun Microsystem's deal
technologies to the table. With
with Next to incorporate the
Solaris running on Intel maapplications development laychines, Sun hopes to provide a
er of NextStep into the Solaris
similar level of integration and
operating system (see January
seamless data access across
BYTE, page 148), Microsoft
platforms as that proposed by
and DEC say they will intethe COM specification.
grate DEC's Object Broker disBoth agreements are just
tributed-object system with Mithat—agreements rather than
crosoft's OLE technology.
working products. According
Microsoft says the agreement
to Microsoft's OLE product
will let Windows- and OLE- manager David Seres, Misupported Mac applications
crosoft and DEC will distribseamlessly access data and obute the COM specification in
jects on avariety of platforms.
the first quarter of this year and
These deals reflect the growwill have an alpha version of
ing need for seamless integrathe Object Broker—OLE prodtion between operating-system
uct in the second quarter.
platforms. DEC's Object BroSun declined to announce a
ker runs on many Unix platschedule for its so-called
forms (e.g., HP-UX, SunOS,
"OpenStep" implementation.
AIX, OSF/1, and Ultrix), and
Further details will be anon Windows, Mac, and VMS.
nounced in April.
Object Broker is adevelopment
One thing working in Sun's
kit that lets developers write apfavor is NextStep's application
plications that can communidevelopment environment.
cate with data and applications
"This is not technology under
on other platforms that support
development," said Next chairthe Object Broker interface.
man and CEO Steve Jobs about
In the agreement with MiNextStep, which is already on
crosoft, DEC will integrate
its third release. "It's technolOLE into Object Broker, formogy that's been really battleing an architecture called COM
tested and industry-acclaimed."
(Common Object Model). For
John Rymer, an analyst with
example, COM will let aWinPatricia Seybold's Group, says
dows application running on a the Sun/Next deal is amajor
client PC or aMac application
step forward for NextStep. HP
supporting OLE directly access
recently announced it will indata being generated on aUnix
tegrate Taligent's Application
server. Microsoft and DEC
and Development Frameworks
demonstrated aPC running an
into HP-UX and join Apple
Excel spreadsheet being supand IBM as aminority shareplied with data from astockholder. But these frameworks
ticker application running on•a
won't ship until later this year.
remote Unix-based system.
"Specifications arise from shipSun aims at asimilar objecping products and Next has a
tive in its deal with Next. Nextlot more out there than does
Step offers an object-oriented
Taligent," Rymer says. "This
development environment that
is an important step for Next
will be incorporated into Soreaching industry recognition."
laris, while Sun brings its net—N. B.
38
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CODE TALK
RICK GREHAN
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Phar Lap's TNT Adds Life to MS-DOS
Every time it looks like MS-DOS has overstayed its welcome and is
about to be shouldered out by a bigger and better operating system,
something comes along and suddenly, DOS doesn't look so bad. The latest development of this nature is Phar Lap's TNT DOS-Extender, a
much-expanded version of that company's 386IDOS-Extender product.
What makes TNT special (and what gives it its name) is that it's aDOSextender injected with Windows NT's nongraphical goodies. Think of TNT
as Windows NT without the Windows part: multiple processes,
threads, semaphores, virtual
memory, memory-mapped files,
and even DLLs. Once compiled
with TNT, your program can run
unchanged as aDOS, Windows
3.x, or native character-mode
Over 1200 applications are built witha

NT application. TNT supports

versions of Phar Lap's extender, ranging

subset of the NT API, so it's

from CAD to database to games like
Access Software's Links 386 Pro for DOS.

compatible with Microsoft's 32bit Visual C++ compiler. Mi-

crosoft even licensed NT's floating-point emulation library to Phar Lap
so that aTNT application you run under DOS will give you identical
floating-point results when you run it as anative NT program.
Currently, although TNT is compatible with Microsoft's 32-bit Visual C++, Meta Ware's High C/C++, and Watcom's C/C++ 32 (as well as
other language compilers such as Lahey FORTRAN), only Visual C++ allows access to the NT components of TNT. You can use the other compilers with TNT to create 3861D05-Extender-compatible applications
(referred to as DOS-style programs). Look for more compilers to provide
the NT support for TNT in the near future.
Microsoft uses TNT as the DOS-extender that drives the DOS commandline versions of its 16-bit and 32-bit Visual C++ compilers. Denis Gilbert,
Microsoft's general manager of the Visual C++ business unit, sees TNT
as away for developers to hedge their bets. "Developers can build 32bit applications that run on DOS and Windows today and will run unchanged in NT tomorrow." Furthermore, Gilbert points out that TNT allows companies to develop NT-style applications that can run on hardware
(e.g., 386SX laptops) that may simply be unable to support NT.
The TNT developer's kit is $495—that gets you the extender, assembler, linker, libranan, and two debuggers (including the 32-bit version of Microsoft's CodeView). If you want to distribute your application,
however, you've got to purchase the $1995 run-time kit to bind the
extender into your executable file. The run-time kit also includes alicense
for distributing your application's first 1000 copies (Phar Lap Software of Cambridge, Massachusetts, (6171 661-1510, tells me that
price is negotiable.)
Of course, it's tempting to wonder about TNT's lifespan. Couldn't the
widespread acceptance of NT or the movement of advanced 32-bit features into future versions of DOS simply obviate it? Possibly, but TNT is
here now, and the applications you build with it will run in 32-bit glory,
immune to the evolution of DOS or NT.

POOR OLD MOUSE.
Special Reseller Presentations
at the Show
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Hall 9, Booth H08

Most of the time all mice are nice and fine for pointing around. But when it
comes to inputting graphics or logos into any application or any CAD package,
they are hopeless. They just can't —and so you can't. No way.
Problem? Yes and no. It depends —you may shrug your shoulders and say
"Well, I'll never do CAD and I
¡ust never want to input any sketches, logos, or
photos into my computer anyway." Or —you feel that isn't good enough after
all the money you have invested and all the rice things you know you could
do today with your own graphics once they were in the computer.

PROBLEM
SOLVED.
Here comes the mouse that lets you input all
your graphics as well. How?: That's what they
all want to know, but we're not telling. Its anew
invention. It's auniversal combination of atrue
mouse and an independent manual drawing
board that becomes aprecision full-featured
digitizer tablet once you just place the mouse
onto the board. It's all in one or all separate
as required. Simply unplug your poor old
mouse, plug in our mouse and have the real all
purpose input device to your PC always at hand.
At aprice poor mice can afford too.

It runs with
NetWa re

ARISTO
North America:
ARISTO Graphic Systems
ADivision of KOH-I•NOOR Inc.
100 North Street, P.O. Box 68,
Bloomsbury, NJ 08804 •
0068
Tel: (800) 631 •
7646
Fax: (908) 479 -1513

edieeeempreitdiene_

United Kingdom:
ARISTO UK LIMITED
TDS House
Terrace Rood South, Binfielcf
Bracknell RG12 5BH
Tel: (0344) 306 936
Fax: (0344) 306 936

Head Office:
ARISTO Graphic Systeme GmbH 8, Co. KG.
Schnockenburgollee 117
•
22525 Hamburg
(Germany)
Tel: (040) 547 47-226
Fax: (040) 547 47-111

Circle 192 on Inquiry Card (RESELLERS: 193).

ALL IN ONE.
Mouse, Digitizer Tablet, Drawing Board
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DSP Market Forecast Worldwide
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Zycad Reduces DSP Time to Market
D

i7a

inexpensively. A new product
from Zycad (Fremont, CA)
called the Paradigm RP lets
DSP developers test and simulate complex DSP designs prior to committing these
DSP designs to silicon.
The Paradigm RP system, which is based on a
30,000-gate module containing high-speed, electrically reprogrammable
Xilinx 4010 FPGAs
(field programmable gate
arrays), not only lets developers save money by
Zycad's Paradigm RP lets DSP developers test and not having to actually
simulate complex DSP designs prior to committing
build the chip to find
these designs to silicon.
bugs, it also lets them test
petition heats up, chip designers
software that will run on the
are looking for adevelopment
DSP, resulting in afaster time
system that helps them get a to market for both the chip and
tested design to market fast and
supporting software.
COMMUNICATIONS

13

ack in simpler times (in
the 1980s), communications
software meant programs that
coaxed your modem into dialing up an on-line service or
BBS. Today, it's likely to mean
agood deal more. A new crop
of integrated communications
software is merging data, fax,
file transfer, remote control,
and even voice-mail functions
into asingle program.
To alarge degree, communications software is merely
following the hardware. Most
of the modems sold today include fax features as well as
basic data functions, and by
1997, about half of them will
have voice capabilities as well,
according to BIS Strategic Decisions of Norwell, Massachusetts. Not surprisingly, modem
makers would like to bundle a
single communications pro-

COMPLETE COMMUNICATIONS SOLUTIONS

SOFTWARE

MARCH 1994

gram that can manage all these
functions, instead of shipping
multiple packages. Meanwhile,
buyers benefit from easier installation, no port conflicts, a
consistent user interface across
several types of communications activities, and the lower
cost of buying only one program.
"Many of our customers
were dissatisfied that they had
to deal with multiple communication products to meet their
needs," notes Mark Eppley,
chairman of Traveling Software. "One customer was using seven separate programs
for communication. So we put
it all together in response to
them."
CommWorks from Traveling Software is joined by other
integrated Windows communications programs, including

1.0

0.5
"In many cases, you
can really only assess
o
the quality of adesign
1994
1995
1996
1997
with a real-time test,
Preprogrammed
FASICs
says Johan Van GinderSource: Forward Concepts (Tempe, AZ), amarketdeuren, product managsesearch firm that tracks DSP and multimedia technology.
er at Philips ICTL (Leu
DSPs generally come in two forms:
ven, Belgium). This is because
programmable DSPs or preprogrammed
emulating the DSP in software
FASICs.
would have resulted in audio
that sounded something like a Forward Concepts (Tempe,
78-rpm record being played at
AZ), said the Zycad system
33 1/
3rpm. Philips recently used
will have the greatest impact
aParadigm RP to emulate a on preprogrammed FASICs
DSP-based audio system.
(Function and Algorithm SpeGinderdeuren said that the
cific ICs). Strauss says the ParParadigm system could save
adigm RP's ability to simulate
developers the average of two
DSP functionality in real time,
to four months required to do a combined with its ability to
single redesign to fix abug in a emulate awide variety of DSP
chip that was already manudesigns, makes it unique in the
factured.
market. "It's arefreshing new
Will Strauss, president of
approach."
—D. A.

Not Just for File Transfer Anymore

BYTE.

"6 1.5
*2

SP (digital signal processor) technology is showing up
in products ranging from modems to cellular telephones to
computers. As the DSP corn-

40
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Sign Professional 3.0 for Windows ($129).
Combines fax, OCR, and data communications including terminal emulation and voice
mail, if you have amodem that supports voice.

Bit Software/Fremont, California,
Delrina's Communi(51(v)490-2928; fax (510)490-9490.
cations Suite, Bit Software's BitFax ProfesDekina Communications Sale for Mows ($179).
sional, and anumber of
Combines fax and data communications, inless elaborate procluding terminal emulation, with virus detecgrams, such as Smith
tion, predefined scripts for accessing eight onMicro's QuickLink
line services, and optional fax broadcast
through MCI Fax Broadcast Service.
Gold for Windows
($99.95, (714) 362Defino Software. Toronto, Ontario, Canada,
(416)441-3676; fax (416)441-0333.
5800), which combines
data, fax, and OCR caCommWorks for Widows LO ($199.95).
pabilities.
A combination of five separate DOS and WinIf this flurry of comdows programs, including file transfer, remote
munications mergers is
access, terminal emulation, fax, and an alert
any indication, more
such programs are on
Traveling Software, Bothell, Washington,
the way. "Software so(206)483-8088; fax (206)485-6786.
lutions integrating various communication media
fax, voice, E-mail, and data
will be abundant in 1994," acserver," she says.
cording to Janet Fugazzotto, a
The rapid development of
BIS senior analyst. "The next
wireless modems will no doubt
generation of packages supprompt support for tetherless
porting mixed media will be
dialing and faxing, too.
network products, such as a
—Christopher O'Malley

Books &CD-ROMs

ACache-Memory Primer
BOB RYAN

CD-ROM FUN
AT ITS BEST

A

syou learn in any introduction to computer science, acomputer consists of aprocessor and
memory. The past decade has seen an order-of-magnitude increase in the speed of processors, as measured by
clock speed, and amuch smaller increase—odthe order of two or three times—in the access speed of memory. This imbalance has anegative effect on performance because it means the processor is often idle
while it waits for memory accesses to complete. Cache
memories lie between the processor and memory and keep the former busy by providing very fast access to asubset of the latter.
Because of its critical role in high-performance systems, cache-memory technology is evolving rapidly. In The Cache Memory Book, Jim Handy, who is
DataQuest's senior industry analyst for memories in its semiconductor group, tries
to provide areference for both the theory and practice of current cache-memory
design. That he is doomed in the latter pursuit he recognizes early (" ... this book
cannot hope to keep up with all new advances.") and often ("Even as Iwrite
this section, it is becoming somewhat outdated."). The fact that its examples are
abit dated does not detract, however, from the major achievement of this book:
It presents alucid, lively look at the theory of cache memories and of the many
interrelated decisions that confront cache-memory designers.
My major complaint about the book is that it is too short. Handy has written a
book for systems designers, so he doesn't concentrate on some interesting issues
that are out of their hands. For example, he devotes little space to cache types (i.e.,
whether acache operates on physical or virtual addresses) because this issue is
the province of the processor designer. Still, Iwanted to see more about cache
types, particularly on primary caches that mix virtual tags with physical set bits.
In addition, the examples he details in the last chapter are all uniprocessor systems.
With multiprocessor support showing up in more and more desktop operating systems, an example of amultiprocessing system would have increased the value of
the book.
While written with the professional designer in mind, this book is easily accessible to interested laypeople. Its explanations about how caches work and
the different policies that must be addressed by acache designer (e.g., associativity,
write-back versus write-through, and line size) are among
WE CACHE IIBIOW 100E
the best I've ever read. If you need to know how cachememory systems work, read The Cache Memory Book. MI
Ala Handy
Aeadera Pan*
BYTE technical editor Bob Ryan likes to read books about microprocessors, memory, buses, and, yes, cache design. He can be
reached on the Internet or BIX at b.iyan@bix.com.

ISBN 0-12-3229854

$44.98

MYST

Broderbund Software, Inc., P.O. Box 6121,

Novato, CA 94948, (415) 382-4400;
fax (415) 382-4582, $60

I

fyou like agood mystery, you'll get
your money's worth from Myst.
Placed abruptly in astrange, abandoned
island world, you are left to discover its
secrets and away to leave. The documentation purposely gives you little guidance, except that you should try everything and look everywhere. If you get
stuck, an envelope holds afew precious
hints.
As you wander about, you pick up
clues about this fantastic world; look first
for ahandwritten note. You have no complicated controls or menus to deal with;
you simply point and click to where you
want to go. The pointer turns into ahand
when it is placed on an item you can pick
up or grab. A zip feature lets you move
more quickly from one location to another. Both the Mac and MPC Windows
versions work identically.
Without giving away too much of the
story, the island Myst is abase for entering and exploring other worlds. These
worlds each have their own theme; there
are, for instance, awater world and amechanical world. The means by which you
reach these other worlds involve abit of
science fiction and, it seems, magic.
It is easy to get hooked on Myst. Two
years in the making, it features stunning,
highly detailed graphics. An original
sound track plays unobtrusively in the

MLLTIMEDIA PRODUCTION
THE MULTIMEDIA PRODUCTION HANDBOOK FOR THE PC, MACINTOSH, AND AMIGA
by Tom Yager Academic Press Professional, ISBN 0-12-768030-6, $35.95

background. At certain points, video clips
are seamlessly integrated into the artwork. From technical and pure enter-

ITom Yager (former director of BYTE's Multimedia Lab) provides ahands-on

tainment standpoints, Myst sets anew
standard of excellence.

nThe Multimedia Production Handbook for the PC, Macintosh, and Amiga,

review of modern multimedia production. This is not abook about general concepts. You'll learn about the latest packages, explore computer hardware, and become fluent with the terminology. Yager shows that beginning with multimedia

—Michael Nadeau
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Four

pounds

of colorful computing.
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FREQUENT FLYERS AND LIFE-ON-THE-ROAD TYPES TAKE NOTE!
AMBRA

mobile systems give you everything from speedy 486 processors to

high-volume hard disk capacity, to go! Choose a featherweight (only 4 lbs!)
SN-Series notebook for full-function computing in color or mono. Or make yours a
high-performance N-Series model with dual-scan DSTN or active matrix color.
Whatever AMBRA you carry, you'll work in comfort at an 86-key keyboard with
integrated trackball. And benefit from power-saving Sleep mode or convenient
Suspend/Resume capability. Take along your pick of PCMCIA options —
fax/modem and more — for on-the-spot communications. Back in the office, let your
notebook double as adesktop. Just plug into one of our optional docking stations to
instamly and easily access computing resources throughout your company!

s
eogt

If your work keeps you on the move,
FEATHERWEIGHT AND
FULL FORCE.

call AMBRA. Our new MOBILE SYSTEMS

pack lots of POWER yet travel LIGHT.

$1,899

Firm confidence.

Every AMBRA comes with a30-day money-back guarantee and a
one-year limited warranty (optional Executive warranty also available)!
And you can rely on toll-free technical support around the clock!
Full convenience.

To place an order or get more information, just call — weekdays
8am to 11 pm, weekends 10 am to 7pm (ET). We accept Visa®
MasterCard® Discover® and American Express® — and purchase
orders from qualifying businesses. Pick up the phone today!
î;t:'card

SN425C
•486SX, 25 MHz, SL-Enhanced
•4MB RAM, max: 20MB
•170MB removable hard disk
•7.8" STN color screen
•1PCMCIA slot, Type Il
•86-key keyboard
•Integrated 16mm trackball
•MS-DOS® Windows" 3.1
•Slip case
•4lbs, including battery

11111

(With external 3.5' 1.44MB diskette drive,
add E99.)

SN425
•486SX,25 MHz, SL-Enhanced
•4MB RAM, max: 20MB
•80MB removable hard disk
•8.2" monochrome LCD
•1PCMCIA slot, Type II
•86-key keyboard
•Integrated 16mm trackball
•MS-DOS, Windows 3.1
•Silo case
•4lbs, including battery
$1,299
(With 170MB hard drive, add $200.
With external 3.5' 1.44MB diskette drive,
add $99.)

"ROAD WARRIOR" OPTION BUNDLE: $386
For SN Series: Includes PCMCIA 2.4/9.6 kbps fax/modem, extra battery, battery
charger, carrying case
"QUICK DOCK" OPTION BUNDLE: $417
For SN-Series: Includes port replicator, 14" UVGA color monitor, full-size keyboard
-4«
"INSTANT OFFICE" OPTION BUNDLE: $927
For N-Series: Includes docking station, 15" FST color monitor, full-size Eteyboard
"TRAVELER" OPTION BUNDLE: $288
For N-Series: Includes PCMCIA 2.4/9.6 kbps fax/modem and extra battery

AMBRA

DAUNTLESS POWER
BEYOND OFFICE DOORS.
N45OT

•486DX2, 50 MHz
•8MB RAM, max: 12MB
•3.5'' 1.44MB diskette drive
•200MB hard disk
•9.5' TFT active matrix
color screen
•1PCMCIA slot, Type Ill
•86-key keyboard
•Integrated 16mm trackball
•MS-DOS, Windows 3.1
•Carrying case
•6.6 lbs,
including battery
$3,899
N450C
•486DX2, 50 MHz
•4N/13 RAM, max: 12MB
•3.5" 1.44MB diskette drive
•200MB hard disk
•9.5" DSTN dual-scan
color screen
•1PCMCIA slot, Type IN
•86-key keyboard
•Integrated 16mm trackball
•MS-DOS, Windows 3.1
•Carrying case
•6.6 lbs, including battery
$2,599
N433C
•48E5SX, 33 MHz
•4MB RAM, max: 12MB
•3.5" 1.44MB diskette drive
•120MB hard disk
•9.5" DSTN dual-scan
coror screen
•1PCMCIA slot, Type Ill
•86-key keyboard
•Integrated 16mm trackball
•MS-DOS, Windows 3.1
•Carrying case
•6.6 lbs, including battery
$2,199

In Canada? call 1-800-363-0066, Ext. 1469

1-

0

-

0

-14 6 9

1 Please call for details regarding AMBRA's money-back guarantee, limited warranty and Executive warranty Return shipping and insurance charges are the responsibilty of the custamer. 2 Offerings may differ in Canada.
81994 AMBRA Computer Corporation. AMBRA is atrademark of ICPI Ud. and used under license therefrom. The AMBRA logo and lagotyge are trademarks of AMBRA Compute' Corporation. MS-DOS is aregistered trademark and Windows
is atrademark of Microsoft Corporation. All other product names are trademarks or registered trademarks of their respective supplies. Offerings, prices and products-are subject to change without prior notice. Prices do not include shipping.
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BUILDING

Many of the technologies and players needed to construct the information infrastructure
are already in place. But the precise definition of the data highway is in the eye of the beholder.
Who builds it could dramatically affect how it works—and how it's used.

ANDY REINHARDT

0

ne fact must be made clear about the
national information infrastructure: The
government is not planning to dig a
trench from New York to San Francisco, fill it with fiber-optic cables, and
call it adata highway. Rather, the information highway will be privately built, owned, and operated; the Feds will encourage its development only through research funding, standards efforts, and changes in regulations.
In fact, much of the data highway already exists in the vast
web of fiber-optic strands, coaxial cables, radio waves, satellites, and lowly copper wires now spanning the globe. What's
needed now are better on- and off-ramps—that is, better and
faster links from businesses, schools, and homes to the communications backbone—as well as new vehicles, more destinations, and better guidebooks on how to get there. Hundreds of billions of private and public dollars will be required
over the next decade to weave together the world's communications systems and create these new software and hardware navigation tools.
What will be the benefit of all this investment? For business
users, the data highway represents the holy grail of connectivity: aubiquitous internetwork that allows them easily and
inexpensively to connect with customers and suppliers, improve communications among employees, and gather competitive data. Applications facilitated by the highway, such
as videoconferencing, document sharing, and multimedia
E-mail, could reduce travel spending and encourage telecommuting. Businesses might also save big on reduced healthcare costs if the data highway improves distribution of medical records and enables new techniques such as remote
40
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diagnostics. "We're very excited about it," says Ward Keever, the coauthor of areport on the data highway from SIM
(Society for Information Management) and senior vice president for information services at the Medical Center of
Delaware in Wilmington.
There's little disagreement over
the grand vision of the data highway. It will be, as U.S. vice president Al Gore calls it, "a network of
networks," amassive client/server
and peer-to-peer mesh capable of
carrying gigabits, and eventually terabits, of data per second on its trunk
lines. The back-end servers, networking technologies, client devices,
and software applications will be utterly heterogeneous—the most secular network ever constructed. And
if it succeeds as envisioned, the data
highway could help businesses find
information more easily, open up new
modes of research and education, and give
consumers awide choice of services.
It's in the details that opinions start to diverge, and these differences could have a
profound effect on how the information infrastructure is designed and used. "Every
technology company out there can define
the information highway for you," joked
James Abrahamson, chairman of the
board at Oracle, recently. "[It's] the strate-
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WAY
gic vision for whatever the company happens to sell."
The parties vying to create the data highway—telephone
companies, cable distributors, computer makers, content
providers (e.g., publishers, studios, and on-line services), and
the worldwide Internet community—bring to the table different technologies and points of view. Forecasting the ultimate
form and function of the data highway requires examining
these conflicting technical perspectives. For instance, cable
companies tend to see the data highway as adistribution vehicle for video and audio; were they solely responsible for
linking users to the backbone, their data highway might favor
information delivery over two-way communication.
Others, including Mitch Kapor, founder of Lotus and now
chairman of the Washington, D.C.—based Electronic Frontier
Foundation, see the creation of the data highway as an oppor-

tunity to give citizens access to avast wealth of information.
Kapor's data highway might be less commercial- or entertainment-oriented, and its architecture would encourage individuals to become information creators, not just consumers.
In interviews with nearly 100 industry executives, engineers, analysts, users, and policymakers, BYTE has explored
how the national and international information infrastructure
is likely to be built. Below is asummary of those competing
views, along with our own opinions of the optimal direction for
the data highway of the future.
What Is It?
Oracle's Abrahamson contends that the highway is simply
the logical conclusion of today's convergence of hardware,
software, and networking technologies. The driving force for

UNDER
CONSTRUCTION
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this convergence
is the increasing digitization of
data; as Nicholas Negroponte, the head of
MIT's Media Laboratory, says, "Bits are
bits." Service providers are fighting over
how to build the data highway. However,
once video or speech or geological data
becomes strings of Is and Os, users won't
care what pipe they traverse to get from
one computer to another.
The data highway's backbone will use
every wide-area communication technology now known, including fiber, satellites,
and microwaves, and the on- and off-ramps
connecting users to the backbone will be
fiber, coaxial cable, copper, and wireless.
Data servers will be supercomputers, mainframes, minicomputers, microcomputers,
and massively parallel machines, while a
great diversity of clients will populate the
end points of the network: conventional
PCs, palmtops and PDAs, smart phones,
set-top boxe. and TVs. Software used on
the network will include operating systems, networking protocols and services,
user interfaces, databases, data sources (or

Today's telephone system comes closest to meeting
the criteria for adata superhighway, but its copper
wiring can't currently support multiple channels of
video or other high-bandwidth data. The Internet
is hard to use, doesn't support billing or
widespread distribution of real-time data, and
can be both expensive and difficult to access.
This is changing, however, with the rise of
commercial Internet providers and new tools.
The cable system falls in the middle, but
two-way capabilities are only now being
added.

content), and anew generation
of smart middleware (e.g.,
General Magic's agent-based
Telescript) that will help users navigate the network.
Unresolved technical arguments about the data
highway's architecture
boil down to two main
categories: protocols
and bandwidth. The
protocol problem concerns the ultimate role of TCP/ IP, the lingua franca of the Internet and Unix-based
LANs. Buttressed by the engineering resources of the IETF (Internet Engineering
Task Force), TCP/IP has continuously
evolved. But it suffers drawbacks for realtime use that could threaten its position as
an internetworking standard when multimedia traffic plays agreater role on the
data highway. An emerging alternative
is ATM (Asynchronous Transfer Mode),
ahybrid circuit-switched and packetswitched networking scheme that performs
well in real-time applications but lacks
TCP/IP's software base. One potential solution is to run TCP/IP over ATM.
Bandwidth equals data transmission capacity. Conventional telephones need very

interactive. Its backbone or "trunk" lines are typically
digital fiber; analog copper wires deliver service into
homes and businesses. The cable system is unswitched

Long-distance
point of presence

•

Cable companies. Steeped in broadcasting analog video through awire, cable
companies see the data highway largely
as synonymous with enhanced entertainment services. They want to layer onto the
video stream new consumer offerings such
as interactive TV (e.g., video-on-demand,
home shopping, viewer polling, and in-

—
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and distributive, built on abackbone of analog fiber
and satellites, with analog coaxial cables into customer
sites. In the euture lfar right), their local architectures
will be nearly identical: Interconnected signal collection

The Players
To meet the needs of society, the data highway has to be ubiquitous, affordable, easy
to use, secure, multipurpose, information
rich, and open. If it's to be economically
viable, service providers have to be able to
bill customers for the time they spend on
the network or for the data they use. Each
of the precursors of the data highway meets
these criteria with varying success. The
different heritages of the players are reflected in how they define the information
infrastructure.

Today's Telco and Cable Systems

Today's phone and cable companies use different
topologies and technologies to deliver their services.
The phone system is switched, symmetrical, and

little, while HDTV needs large amounts20 Mbps or more per channel. How much
bandwidth is necessary to connect businesses, homes, schools, and governmental
bodies to the data superhighway will depend on the applications they end up using:
on-ramps will need alot more bandwidth
if users demand interactive digital video
than if they use the highway to send Email. A yet more subtle problem is how
to allocate bandwidth into and out of customer sites: A system biased to data delivery—i.e., with ahigh ratio of downstream to upstream bandwidth—implies
information consumption, whereas one
with symmetrical or dynamically assigned
capacity implies communication.

10,010,

Central office
switch (RBOC)

Coaxial
Fiber

and routing points feed services via fiber to the neighborhood or the curb. From these nodes, data enters
homes and businesses on amix of coaxial cable, cop-

Analog

per wire, and fiber to reach set-top boxes, computers,
and phones. Both systems are switched and two-way,

Digital

though not nmessarily symmetrical or entirely digital.
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formation-on-demand). But the cable companies want to provide important business
services, too, such as voice telephony, data
communications, and access to on-line services. Most of all, they see the data highway as achance to exploit their primary asset: broadband coaxial cables stretching
into an estimated 60 million U.S. homes
and millions more around the world.
A major challenge for cable companies is
that their systems tend to be proprietary and
not interconnected. Constructing anationwide network will require adopting common standards, installing giant gateways,
and leasing backbone capacity from longdistance carriers (or spending big money
to lay their own digital fiber trunk lines).
Telephone companies. Where the cable
companies are weak, phone companies—
both local and long-distance—are strong.
Cable has traditionally used aone-to-many,
trunk-and-branch topology with little or
no provision for "upstream," or return,
communications. The phone system was
designed for point-to-point communications and has evolved into the world's largest switched, distributed network, capable
of handling millions of phone calls simultaneously, tracking each one, and billing
customers precisely for their usage. The
phone system's legacy as apublic utility
has given it adegree of reliability and
openness unmatched in the cable world.
The phone companies want to send data,
especially video, over their vast networks.
But the phone system suffers abandwidth
shortage: Although the trunk lines crisscrossing the country are of high-capacity
fiber, the local loops into businesses and

TOPOLOGIES AND PROTOCOLS
Telephone and cable systems use dramatically different communications architectures and standards. If the RBOCs, interexchange carriers, and cable companies merge into the data highway,
their systems will evolve to encompass each other's advantages.
TELCOS
(VOICE/DATA)

INTERNET
(VIA TELCOS)

CABLE
(TODAY)

CABLE/TELCO
(FUTURE)

Key users

Everybody

Government,
academia, business

60 percent of
U.S. homes

Everybody

Media/backbone

97 percent
digital fiber optic

NSFnet (T3),
other telcos

Satellite,
analog fiber optic

Analog/digital
fiber optic,
satellite

Media/local

Copper wire,
wireless

Copper wire,
Switched-56.
T1/FT1

Coaxial cable

Coaxial cable,
fiber optic,
copper wire,

Topology

Circuit switched,
star

Packet-switched,
routed

Unsvvitched,
trunk and branch

Switched/
unswitched,
star

Protocols

POTS,

TCP/IP

Proprietary analog

Analog,
ADSL ATM

two-way radio

ISDN, ATM

homes are typically two- or four-wire unshielded copper with limited bandwidth.
The Internet. Riding on the shoulders of
the phone system is aremarkable worldwide computer cooperative, the Internet,
agovernment-subsidized experiment in
distributed computing, electronic community, and controlled chaos. The Internet
doesn't own the pipes it passes through,
and nobody owns the Internet, but it is
growing by as many as 150,000 new users
per month. If the wires and cables of the
communications industry are the data highway's foundation, the Internet may provide its language, culture, and customs.
A unification of phone and cable systems could bypass the Internet and threaten its relevance, but given the Internet's

rich human and informational capital, the
more likely scenario is that its technology
will be harnessed for the highway. A number of companies are working to make the
resources of the Internet, which has anotoriously arcane interface and command
structure, more accessible to businesses
and individuals.
Policymakers. Washington is working to
resolve policy issues concerning the data
highway. Proposed legislation to ease regulations on cable and phone companies
has the support of the Clinton administration. The most significant remaining challenge is how to ensure universal access to
the information infrastructure. A principle enshrined in phone regulation since
the 1934 Communications Act, universal

Topology of Data-Highway Access Ramps
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BYTE's Recommendations for the Data Highway
SHORT TERM (1994-1996)
INFRASTRUCTURE

•Backbone: existing standards (T1/T3, X.25,
basic-rate ISDN); increased use of frame
relay, SMDS, and SONET; limited penetration of ATM; TCP/IP for internetworking

INFRASTRUCTURE

LONG TERM (1998-2001)
INFRALISTRILLICTILIFte

•Backbone: primary-rate ISDN, frame relay,
SMDS, SONET, and ATM; TCP/IP.

• Backbone: ATM over SONET, Broadband
ISDN, SMDS over ATM, IPng

•Local loop: separate phone (POTS, ISDN,
cellular) and cable (analog, pay-per-view)
delivery systems; emergence of packet radio and PCS wireless

•Local loop: fiber-to-the-node, dual services
(phone and cable on copper and coaxial
cable) or single-provider services (via coaxial). Mix of POTS and ISDN, analog and
digital cable. Some fiber to the home. Widely installed wireless.

•Local loop: single coaxial cable or fiber to
the home, running end-to-end ATM

•Trials of radio- and cable-based interactive
analog TV

• Bandwidth allocation remains skewed to
downstream delivery.

•Wide adoption of HDTV and early use of
3-D/virtual reality services

•Trials of ADSL video-over-copper

•Greater use of analog interactive TV.

•Trials of switched digital video

•Serious investment in switched digital video,
ATM to the node.

•Increasing insensitivity of "smart" backbone to end-point devices
• Increasing commercialization of the Internet
•Continued growth of commercial and business on-line services and entry of new
parties
•Proliferation of easy-to-use retrieval tools
and information agents
P'1011Melf

•Lift restrictions on RBOC delivery of video
content in and out of region, but retain restrictions against in-region ownership of
cable companies by RBOCs.
•See more competition at local loop from
interexchange carriers and alternativeaccess carriers; maintain restrictions on
RBOCs' providing long-distance service.
•Encourage two wires into each home—
coaxial cable and copper—and multiple
services to business locations.
•Encourage greater penetration and tariffing of ISDN to business and residential
users.
•Encourage interactive TV tests to homes
and businesses.
•Encourage universal access to data-highway on-ramps: open platform, common
carrier, user subsidies.
•Ensure data security and privacy without
trapdoors.
•Encourage upstream/downstream bandwidth symmetry.
•Maintain multiplicity of free data sources
on the Internet.

service requires telecommunications companies (or telcos) to cross-subsidize the
cost of serving poor, rural, or other lessprofitable customers with higher-margin
clients such as downtown businesses. If
the data highway is to become anational
asset and the basis for an information society, access to it must be affordable to all
(see the text box "Government Policy on
the Data Highway").
Meanwhile, efforts are under way in
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•Early use of HDTV.
•Widespread use of personal communicators.
IP'CPEMdClir

•Lift restrictions on in-region cross-ownership between cable and telcos.
•Lift restrictions on RBOCs providing longdistance service.
•Increase investment in fiber to the home
and desktop.
•Maintain antitrust vigilance toward infrastructure and content providers.

countries outside the U.S. to build similar
national networks. Canada, Germany, and
Japan have major projects (see the text
boxes "Data Highway Lags in Japan" and
"Europe's Many Data Highways"). Many
U.S. firms are rushing into foreign markets to gobble up newly privatized telecommunications franchises or to conduct
technical trials of systems they hope to
replicate back home. Connecting all these
regional initiatives, many argue, will be
the existing, de facto international information infrastructure, the Internet.
User Views
The data highway "will have atremendous effect on how we work and do business with banks and our customers and
suppliers worldwide," says Barry Coleman, senior economist for Texaco's alternate energy and resources department.
"The dollars saved using electronic data
interchange will be tremendous," he adds.
Yet despite the potential improvements
in productivity and communications promised by the data highway, some corporate
users remain wary. Bruce Smith, MIS manager for ENSR Consulting and Engineering, says he is worried about security. "I'm
nervous about things like that; it's adouble-edged sword." (See the text box "Highway Safety: The Key Is Encryption.")

•Ubiquitous bandwidth symmetry
•Switched digital video infrastructure in
place

For some users, security is of such paramount concern that they don't even outsource their communications needs today
to private network providers, much less
anticipate using apublic backbone to exchange sensitive information. "A public
information highway doesn't mean athing
to me," says Ben Fishman, LAN manager
for the Wells Fargo Bank in San Francisco, California. But Fishman acknowledges
that on the customer side of the bank's
business, on-line banking services over
the data highway could be an attractive
time- and money-saver.
A SIM report examines nine areas of
concern for business users of the data highway: standards for connectivity and interoperability, competitive versus regulatory forces, access, protection of rights, pace
of development, funding of research, transport media, speed of data transfer, and the
role of the Internet. As arule, SIM advocates openness and competition wherever possible, but with adequate legal protections to guard against monopolies and
ensure equal access. As for the Internet,
Keever of the Delaware Medical Center
says: "We're concerned about its ability
to scale up, both technically and administratively, as well as to provide appropriate security to end users."
Long-Distance View
Long-distance carriers provide the highspeed long lines that now interconnect regional and national phone systems—and
that form the backbone of the Internet—
but they have higher aspirations for their
role in the information infrastructure-: They
are starting to get into the local-access
business, and they plan to offer services
(e.g., mail, directories, and information)
and hardware/software products for cruising the data highway.
According to the terms of the 1984
breakup of Ma Bell, the seven regional
Bell operating companies, or RBOCs (i.e.,
Ameritech, Bell Atlantic, BellSouth,
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Cover Story
Government Policy on the Data Highway
JUIDICIPATT

•MODIFIED FINAL JUDGMENT,

L-E42.151_11ILTIVE

•HIGH PERFORMANCE COMPUTING ACT

EXECUTIVE

•THE NATIONAL INFORMATION

JANUARY 1984

OF 1991

INFRASTRUCTURE: AGENDA FOR ACTION,

Judge Harold Greene's decision broke up

Sen. Gore's bill authorized creation of the

SEPTEMBER 15, 1993

the AT&T Bell System and created the sev-

NREN (National Research and Education

The Clinton administration proposed form-

en RBOCs. It forbade local telcos from

Network) and funded research on high-

ing IITF (Information Infrastructure Task

manufacturing equipment, providing long-

speed networking hardware and software.

Force), composed of federal officials, and

distance service, delivering video, or owning content.

•H.R. 1757, NATIONAL INFORMATION
INFRASTRUCTURE ACT OF 1993

•INFORMATION SERVICES RESTRICTIONS

Author: Boucher (D-VA). Status: Passed

EASED, OCTOBER 1991

House of Representatives September 1993;

Responding to an appeals court order,

no Senate equivalent, but portions are

Judge Greene lifted restrictions against

found in S.4, which is pending. Would ex-

RBOCs' providing information services, al-

pand on the High Performance Computing

lowing them to own news, sports, weather,

Act of 1991, providing coordinated feder-

and other data services distributed over

al program to develop and disseminate ap-

their phone lines.
•BELL ATLANTIC V. U.S., AUGUST 1993
U.S. District Court Judge T. S. Ellis ruled unconstitutional the provision of the 1984
Cable Act preventing local phone companies from providing TV programming in

plications for high-performance networking
and high-speed networking in education, libraries, health care, and provision of government information.
•H.R. 3636, NATIONAL COMMUNICATIONS
COMPETITION AND INFORMATION

their service territories. Now on appeal.

INFRASTRUCTURE ACT OF 1993

Ruling applies only to Bell Atlantic.

Sponsors: Markey (D-MAI, Fields (R-TX),
Boucher ID-VA), and Oxley (R-OH). Status:
Introduced Nov. 22, 1993. Major restruc-

Nynex, Pacific Telesis, Southwestern Bell,
and US West), provide regulated local
service and are concerned with the local
loop—how data, voice, and video services
get in and out of customer sites. Long-distance (or interexchange) carriers, such as
AT&T. MCI, and Sprint, focus on the
backbone and on value-added services.
These roles, however, are starting to blur.
One job now performed by long-distance firms will remain the same in the
data-highway era: They will provide the
trunks, or long lines, that carry telephone
traffic across the boundaries separating local service areas in the U.S. and into other countries. These lines are almost entirely fiber now, and most use SONET
(Synchronous Optical Network), accrm
ITU standard that defines various levels
of digital telephony service over fiber.
Trunk lines range in capacity from T1
rates (1.544 Mbps) up to OC-48 (2.4 Gbps)
and beyond. Today's Internet backbone,
for instance, is built on T3 (45 Mbps) lines
operated by MCI. Local access from users
to hosts and hosts to the backbone occurs
at rates ranging from 2400 bps to 19.2
Kbps for dial-up, or via leased lines at multiples of 56 Kbps or 64 Kbps up to the T1
rate of 1.544 Mbps.
The complex telco regulatory structure
permits other roles for long-distance carriers as well. They can manufacture equipment, which RBOCs cannot do. Long-distance companies also offer value-added

turing of 1934 Communications Act; would
permit telcos to deliver video, open local
telco market to competition, provide for
open platform, ensure universal service.
•H.R. 3626, ANTITRUST REFORM ACT
OF 1993
Sponsors: Brooks (D-TX) and Dingell (DMI). Status: Introduced Nov. 23, 1993.
Would phase out limitations placed on
RBOCs by Modified Final Judgment to 1982

"U.S. Advisory Council on the NII," composed of 25 public- and private-sector
appointees. Among its goals: to promote
private-sector investment; reform communications regulation; ensure universal
service; promote applications in education, health care, manufacturing, and government information; promote standards
for seamless networking; ensure security
and reliability; protect intellectual property rights; and improve management of the
frequency spectrum.
•VICE PRESIDENT GORE'S ADDRESS,
JANUARY 11, 1994
The administration voiced support for the
Brooks/Dingell bill (H.R. 3626), which
would allow competition between local and
long-distance phone companies and proposes creation of anew, optional class of
regulation for broadband interactive services, called Title VII. Three principles are
paramount: private investment, fair competition, and open access. Legislation
proposed by Clinton will aim to ensure universal service and open access. The administration will also support other NII
measures, including networking research,
applications development, and electronic
delivery of government services.

consent decree breaking up AT&T. Would
let U.S. Attorney General and FCC grant
RBOCs the right to offer interstate and interexchange services, manufacture equipment, offer burglar alarm services, and
own a partial interest (up to 50 percent
or 80 percent, depending on conditions) in
electronic publishing ventures.

services, such as formatted data handling;
both AT&T and Sprint, for instance, have
begun to sell ATM backbone service directly to customers who install private lines
from their facilities to nearby long-distance points of presence, or POPs.
Most important, long-distance companies are not enjoined from offering local
phone service in competition with the
RBOCs. The biggest news in this context
is AT&T's pending $12.6 billion acquisition of McCaw Cellular Communications;
wireless technology provides ameans to
bypass the RBOCs and connect customers
directly to long-distance POPs. To the extent that wireless communications become

akey on-ramp to the data highway, the
long-distance carriers—as well as wireless providers such as RAM Mobile Data
and the IBM/Motorola Ardis joint venture—want apiece of the action.
AT&T has yet more irons in the fire. It
now owns the Eo and Go technologies for
pen-based computing, signifying its intention to compete in the market for mobile end-user devices. And it has obtained
agent-based communications software
from General Magic, which forms the basis
for an advanced messaging service called
PersonaLink that AT&T unveiled in early
January.
The current regulatory environment
works to the advantage of interexchange
carriers, because they are freer than the
RBOCs to move into new services. But
with pending policy changes in Washington, telecommunications competition could
turn into afree-for-all. The result for customers could be fierce price competition
and an explosion of service options.
continued
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Power Packed Upgrades.
POWER SUPPIALS

SOLID-STEEL CASES

OVER-TEMP ALARM

"The premier power-supply maker"
John Dvorak, PC Magazine, March 30, 1993
"The only company to go to for apower supply"
Jerry Pournelle, Byte, April 1993

Give your computer a
professional, high-tech
look with one of our
premium-quality,
USA-made, all-steel
cases. They're rigid—
unlike light-weight
imports—so the PC's
components are always
properly aligned and grounded.
You'll enjoy easy'system access, andmith room for
up to 18 drives, there's real expandability!

Don't wait for the acrid smell of
burnt components! With our
new 110 Alert, you'll know
if your PC is overheating
before damage occurs.
Should the computer's
temperature reach 110°F, aloud
i" x1.5"
alarm warns you that afan has failed or that the
cooling system is inadequate to handle that extra
hard drive or other peripheral you may have added.
Compatible with any computer, the inexpensive
110 Alert is compact, easy to install, and so reliable,
it carries alifetime warranty.
110 ALERT
S29

STANDARD UNITS
These UL/CSA approved, fully tested power
supplies are the best basic units available.
STANDARD 205 SLIM
$89
STANDARD 220 DESK/TOWER
$89

ULTRA-QUIET UNIT'S
Unratde your nerves with
an ultra-quiet Silencer
power supply. Appreciated
by users since 1986, their
high-efficiency fans and
low-turbulence circuitry
reduce noise by up to 84%!
Amust for home office or multimedia applications.
$119
SILENCER 205 SLIM
SILENCER 220 DESK/TOWER
$129
$179
SILENCER 270 DESK/TOWER
NOISE LEVELS (db)

AA
82
40
38

-- ion

sox
25%
16%

ORDINARY
POWER SUPPLY

SILENCER
POWER SUPPLY

HIGH-PERFORMANCE UNITS

Exposed Drive Bays:
Total Drive Bays:
Motherboard Capacity:
Power Supply Capacity:
Cooling Fan Capacity:
Filtered Air Inlet:
Lockable Front Door:
Beige or Black Finish:
Meets FCC-B Specs
Made in USA

Desktop Tower Monster
5
6
13
8
18
1
1
2
1
1
2
2
3
6
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

SOLID-STEEL DESKTOP CASE
SOLID-STEEL TOWER CASE
SOLID-STEEL MONSTER CASE

$175
$295
$895

REDUNDANT POWER

Upgrade your computer with one of our premium
Turbo-Cool power supplies—the choice of PC
professionals. You'll get 50% -100% more power,
built-in line conditioning, super-tight regulation,
ultra-dean output, ahigh-capacity cooling fan,
UL/CSATTUV, a2-year warranty for 300W
models, and a5-year warranty for the 450! Ideal
for high-end workstations and network file servers.
TURBO-COOL 300 SLIM/BABY
$169
TURBO-COOL 300 DESK/TOWER
$189
TURBO-COOL 450 DESK/TOWER
$349

CPU COOLERS

Eliminate the risk of network downtime or data loss
due to power supply failure with the TwinPower 900
redundant power system. It delivers high-capacity,
fault-tolerant power to your entire network server.
Consists of two Turbo-Cool 450 power supplies
in parallel, utilizing aspecial power-management
interface module. Amust for mission critical LANs.
•900 watts peak power
•100X more reliable
than asingle-unit
•load-sharing design
•hot-swap capability
•5-year warranty
•monster-case compatible
$995
TWIN-POWER 900

It's afact. 486 chips run hot, often exceeding 185°F!
Now, you can cool your 486 to asafe 85°-95cF with
our popular CPU-Cool. It prevents random system
errors and other heat-related problems. Consists of
amini-fan embedded in adie-cast heat sink that
easily mounts on the CPU. Powered by aspare
drive connector. Effective, inexpensive insurance!
•cools CPU 70° -100°F
•prevents system errors
•adds years to CPU life
•thinner, quieter, and
better-built than cheap
imported imitations.
•safe, simple installation
CPU-COOL (FOR 486s)
$29
PENTACOOL (FOR PENTIUMs)
$39
200.

CPU SHIP (1)

WITHOUT

WITH

CPU-COOL

CPU-COOL

PO POWER & 00011NO,
5995 Avenida Encinas, Carlsbad, CA 92008 •(619) 931-5700 •(800) 722-6555 •Fax (619) 931-6988
We accept Visa, MC, COD, or PO on approved credit. Warranty period: Five years for Twin Power and Turbo-Cool 450. Two years for Turbo-Cool (except 450), Silencer, and CPU coolers. One year for all others (except 110 Alert).
Hours: 7a.m. -5p.m. (PT) Mon. -Fri. Silencer, Turbo-Cool, TwinPower, CPU-Cool, Pent:Cool, and 110 Alert are trademarks or registered trademarks of PC Power &Cooling, Inc. ©1993 PC Power &Cooling, Inc.
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What ADSL and DMT Provide
Compressed NTSC video channel +1.5 legs)

Twisted-pair
copper phone wire

t

Compressed NTSC video channel ;1.5 Mbps) V
/
Compressed NTSC video channel +1.5 Mbps)

Compressed NTSC video channel +1.5 ItrIbprs1

N

>

/
V

<Wideband ISON (384 Kbps)

<Basic-rate ISDN (144 Kbps)

<Interactive backchannel (16 to 64 Kbps)

< Analog POTS (plain ordinary telephone service>
-

i

ADSL attempts to use existing copper phone wire for broadband interactive video and other high-speed digital
services. An experimental variation on ADSL, known as DMT (Discrete Multi-Tone), squeezes four one-way video
channels onto ordinary twisted-pair wiring, along with atwo-way interactive backchannel and two ISDN channels—
still leaving room for regular analog telephone service.

RBOC Realignment
The local phone companies are the vanguard of data-highway construction; their
lines into homes and businesses are the
access ramps to the backbone. Yet their
perspective is different from that of the
interexchange carriers because RBOCs
have, in effect, been treated as utilities for
the last decade.
Two critical restrictions imposed on the
RBOCs by the 1984 breakup of the Bell
system were that they could not own information services and could not deliver
video content within their designated service areas. The judicial, executive, and
legislative branches of the federal government are now racing to see who can
lift these provisions fastest: Last August, a
federal court decision on behalf of Bell
Atlantic wiped out the video restriction,
pending appeal; and both White House
initiatives and Congressional legislation
have been introduced to ease regulation.
Until new regulatory structures are in
place, the RBOCs are growing by buying
cable properties outside their regions; the
best-known deal is the pending $25 billion merger of Bell Atlantic and Tele-Communications, Inc„ or TCI, the nation's
largest cable provider. At the same time, to
protect themselves from expected competition from other RBOC/cable partnerships,
they are retrofitting their local systems to
support video.
Several approaches are being used. Bell
Atlantic has conducted trials in northern
Virginia and central New Jersey. The Vir54
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ginia test harnesses ADSL (Asymmetrical Digital Subscriber Line), anew technology that lets conventional copper wires
carry up to 1.54 Mbps of data—enough
to deliver one channel of precompressed
movies to asingle user. The data is sent
through the switched phone network to a
set-top box that decompresses it and converts it back to NTSC analog video for delivery to the TV. The Virginia trial, which
began with afew Bell Atlantic employees, is evolving into amarket test of some
2000 consumers in northern Virginia.
ADSL is aquick-and-dirty way to pump
digital video over the existing copper plant.
It's no match for 50 channels of cable, but
with apair of set-top boxes and an A-B
switch, customers could receive video
feeds from both their cable company and
their phone company. By late 1994, says
Bell Atlantic vice president of technology John Seazholtz, ADSL is expected to
support up to 6Mbps of video plus ancillary services, as well as multiple users per
premises and, when real-time compression arrives in 1995, live TV.
ADSL can also play arole in nonvideo
applications. For instance, Bell Atlantic is
considering bundling together Internet access software, ADSL compression, and
ISDN service, to give customers easy,
high-speed access to the Internet_ The 1.54Mbps downstream data rate would make
downloading image files hundreds of times
faster than over amodem, while upstream
data transfers, at ISDN speeds, would be
upwards of 25 times faster. This raises the

interesting possibility of CompuServe or
Internet ftp sites becoming multimedia service providers.
Bell Atlantic's New Jersey trial uses a
much more ambitious and expensive approach, based on technology from BroadBand Technologies (BBT) of Durham,
North Carolina. BBT's system consists of
several pieces. A host digital terminal
combines telephony feeds from central
phone offices and digital video feeds from
cable headends and sends them over asingle paired-fiber cable (for two-way transmission) to an optical network unit. (A
cable headend is the central point at which
TV signals downlinked from satellites and
supplied by local stations are modulated
onto the cable. A BBT device converts
this analog video to digital.) The optical
network unit, located at or near the customer site, then splits the signal back into
digital video and analog telephony components and sends them, respectively, via
coaxial cable to adigital set-top box and
via copper wire to astandard phone. Returning signals follow the reverse path.
BBT's set-top box is being developed with
Philips Consumer Electronics and Compression Laboratories.
Although BST's architecture requires
installing fiber nearly to the customer site,
most telecommunications and cable companies were already doing this anyway.
BBT's advantage is that it uses only asingle fiber for voice and video data. Furthermore, it adds star-topology switching to
the video distribution system, providing
customers with guaranteed but asymmetrical downstream and upstream bandwidth.
Bell Atlantic's BBT trial builds on abasic premise: that there will be two wires
reaching into the home—the copper and
coaxial cable already found in over 60 percent of U.S. households. Coaxial cable has
ample bandwidth to support the applications envisioned so far for the data highway, especially if the backchannel is provided through the switched phone system.
Others foresee only one wire: acoaxial
cable or asingle fiber. Cable companies
like TCI hope to provide both video and
voice/data service over asingle coaxial
cable. Pulling fiber everywhere is too expensive to justify (estimates range as high
as $400 billion to do every business, home,
and school in the U.S.) until demand for
broadband services is better understood
and content offerings have matured.
Besides, as Seazholtz points out, allfiber connections pose atricky technical
problem: how to keep phone service alive
during apower failure. The lasers used to
drive fiber optics in the office or home
would have to draw AC current and thus

"You asked for apowerful and affordable
tool to develop client/server applications. That's
why Ideveloped System Architect 3.0."
Developers and project teams looking
for a CASE-based tool for client/
server application development will find
the answer in System Architect— 3.0.
This latest version of the CASE
price/performance leader includes
the features of expensive tools for a
fraction of the cost.

System Architect 3.0.
SA 3.0 simplifies the development of
client/server applications by supporting multiple methodologies including
Information Engineering, Gane &
Sarson, Yourdon, IDEF, 00A&D,
SSADM W, Shlaer/Mellor, and
Ward & Mellor. It also features an
integrated data repository you can
customize. And it runs under MS
Windows® or IBM's OS/2 PM.®

Flexibility And
Functionality.
The ideal combination of flexibility and fimc:
:1 1f0ronality has made SA the undisputed
price/performance leader. As the needs
micRoson
.. "
of developers have changed, so has the
WINDOWS- scope of SA's features and options:
SA Screen Painter: Allows repositorybased development of GUI screens and menus
or character-based screens.
SA Object-Oriented Version: Supports
Booch '91 and CoadNourdon.
SA Reverse Data Engineer: Reverse engineers SQL databases, including SQL Server,
SY13ASE, DB2, Informix, and Oracle.
SA Schema Generator: Generates DDL
and SQL triers from entity models for
Oracle, Informix, Ingres, PROGRESS,
Paradox, dBASE III, DB2, SQL Server,
SYBASE, and other SQL and 4GL databases.
SA Project Documentation Facility:
Enables the automatic generation of
deliverables
with desktop publishing quality
from
SA
Encyclopedia.
Paint GUI
screens from •
data in
repository.
4

Choose Your Development
Environment.
SA1PowerBuilder Link: Allows the
exchange of design information between SA
and PowerBuilder for the development of
more robust client/server applications.
SA/SQL Windows Link: Works with
Gupta's SQL Windows.
SA

REPOSITORY

SYSTEM ARCHITECT 3.
•

SPA

,

SA Or GOT-ORIENTED

ig

f01.1111EMENTS

ANALYSIS

REVERSE DATA ENSINT ER

DESIGN

CONSTRiCT 107

ASystem Architect 3.0 couers your development lifecycle
with acomplete range 0
/features and options.'

sharing the SA Repository by locking diagram
and data dictionary records.
Network Security: Allows Project Managers
to uniquely identify and classify personnel with
appropriate levels of authorization.
Access Control. Allows team members to
check-out, check-in, or freeze encyclopedia
objects with defined authorization.
Version Control. Allows project encyclopedias, and their related files, to be saved and stored
with appropriate version-identifying data.
(Available in version 3.1)

Call Us Today At
800-REAL-CASE, X138.
To find out how to qualify for your free
30-day evaluation copy, call us today, or fax
us at 212-571-3436.

SYSTEM
ARCHITECT

Put Your Project Team In
A Class Of Its Own.

Popkin Software & Systems, Inc.,
11 Park Place, New York, NY 10007

System Architect 3.0 makes your project team
more productive with arange of capabilities
including:
Network Version: Allows multiple team meinbets to work concurrently on aproject while

England 44-926-881186; Benelux 31-3406-65530;
Germany 49-6151-82077; Italy 39-49-8700366;
Switzerland 41-61-6922666; Denmark 45-45-82M00;
Australia 61-02-346499; Sweden 46-8-Q6-8100;
Elsewhere 1-212-571-3434

0 1994 Popkin Software & Systems. Inc. The System Architec logo u atrademark of Popkin Software & Systems. Inc. All other brand and product names are trademarks or registered trademarks of their respect ve holders.
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Data Highway Lags in Japan
Asao Ishizuka
The data highway hasn't yet come to Japan. NTT (Nippon Telephone & Telegraph), Japan's largest common carrier, has abackbone that is already 65 percent
fiber, and corporations are using this fiber for intra- and intercity communications.
ISDN is also available—there are more than 230,000 basic-rate ISDN circuits (64
Kbps) and 3100 primary-rate circuits (1.5 Mbps).
Implementing fiber to the home, or even fiber to the curb (also known as the
Next Generation Communications Infrastructure) will be along, tough road. NTT
estimates that the cost to develop the new infrastructure will be $410 billion; if $18
billion is allocated annually for this, the new infrastructure will be built by 2015.
Japan has also experienced avery slowly developing cable business. This is due
in part to widespread coverage by broadcast TV, alarge number of video rental
shops, and the availability of alternative entertainment sources, such as Direct
Broadcast Satellite, which now dishes out NTSC and HDTV signals to nearly 6.3
million subscribers.
However, some Japanese multimedia network researchers think that the real use
of the information highway will be for professional and business applications, not
for the home, because of its cost. The Ministry of Posts and Telecommunications
decided in December 1993 to deregulate CATV and boost the integration of broadcasting and communications by repositioning cable as acore medium. Under the
new rules, cable businesses will be able to provide communications services in addition to broadcasting, and foreign carriers will be able to enter the Japanese cable
business. Nynex is already getting ready for experimental CATV service in Yokohama with Japanese partners, starting in the spring of 1994. And TCI is starting an
advanced CATV service in Tokyo with Suginami CATV, beginning in October
1994.
Asao lshizulca is asenior writer in the PC Bureau of Nikkei Business Publications, Inc. (Tokyo,
Japan). He can be reached on the Internet at asao@farnsworth.mitedu, on CompuServe at
74120,1663, or on MX as "asaoi."

would fail during an outage. BBT's hybrid architecture, in which active optics
stay at the curb while buildings remain domains of passive electronics, appears to
be asafer solution for customers.
On the opposite coast of the U.S., Pacific Bell has announced an ambitious
multibillion-dollar plan to go it alone, without acable partner, and rewire California
with fiber and coaxial cable. It aims to provide not just a"video dial tone" (its right to
do so relying on the Bell Atlantic precedent
or new FCC regulations), but video telephony and data access as well. Says Keith
Cambron, Pac Bell's director of systems
engineering for consumer broadband:
"Video telephony, because it's symmetrical and point-to-point, requires more of a
telephony model than aCATV model."
Pac Bell's design presumes, as astarting
point, aheterogeneous mix of end-user
devices. Cambron identifies aminimum
of eight: standard analog phones; standard
cellular phones; home computers linked
to the network by analog modems or digital ISDN ports; RF modems that attach
CATV to an individual PC (via an add-in
card) or anetwork of PCs (via an RF-toEthernet converter); conventional analog
50
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set-top boxes; advanced digital set-top
boxes; and plain old cable-ready TVs and
VCRs. In other words, the network envisioned by Pac Bell doesn't make existing
equipment obsolete, and it adds new digital services incrementally.
The architecture is similar to that of other switched systems. Central office switches communicate by digital fiber to neighborhood nodes that serve roughly 500
customers. From the fiber nodes to the
customer site is shared coaxial cable,
which terminates at an NIU (network interface unit) attached to the side of the
building. From there, separate signals are
fed by coaxial cable and copper to video
and telephone devices. Cambron contends
that there is enough upstream bandwidth in
this design to permit video telephony.
At the back end is where Pac Bell's
legacy as acommon carrier becomes most
evident. The central switch communicates
with avideo gateway, which according to
Cambron still needs development. This
gateway provides the user's first-level
menu selections; the second-level menus
are for each particular service provider.
All these interfaces are open and work cooperatively. "We want to encourage as

many suppliers as possible to get onto our
network with gateways to their video services," Cambron says.
From Trunks to Stars
Cable companies already have the most
bandwidth into American homes, but they
haven't wired up many schools or businesses. They also have the most to gain
from retrofitting their networks to become
data-highway access roads: While holding onto their video delivery business, they
could unseat the RBOCs by providing local access to long-distance carriers. The
key technical need is to push fiber closer to
the final delivery point. TCI and others
are doing that, following models similar
to the Bell Atlantic/BBT and Pac Bell projects. Time Warner is trying amore radical
approach that employs ATM.
Cable systems are moving in roughly
the same direction as RBOCs, which is
why their partnerships seem so logical.
TCI, for instance, announced in 1993 that
it would spend $2 billion over the next
few years to upgrade its system with fiber
nodes and support for video compression.
The upgrade was widely misreported to
mean that TCI would supply 500 channels of cable; the truth, according to vice
president of TCI Technology (TCI's technology subsidiary) Bruce Ravenel, is that
TCI will have enough capacity for 500
channels for avariety of business and consumer services, including traditional broadcasts, pay-per-view or video-on-demand,
videoconferencing, voice telephony, and
on-line access.
Traditional cable systems use adistributive architecture antithetical to two-way
communications. Area headends, or cable
programming distribution points that serve
thousands of subscribers, receive programming via satellite or feeds from local broadcasters and shunt them onto coaxial cables that run into neighborhoods, with
cable drops to individual homes. Channels are broadcast in 6-MHz bands between the frequencies of 50 MHz and 450
MHz, although newer systems can go up to
750 MHz or higher.
The two biggest changes since cable
emerged 40 years ago were the development of addressable channel selectors (i.e.,
set-top boxes with individual IDs that can
accept messages broadcast through the cable system) and the discovery of away to
modulate analog video over fiber media.
Cable systems have dramatically improved
picture quality by shipping source programming around on interference-free fiber
instead of coaxial cable. Their potential
for two-way communications, however,
is still constrained by an analog trunk-and-
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Europe's Many Data Highways
BERND STEINBRINK

H

aving built auniform standard
for Euro-ISDN that was accepted
by 26 network companies in 20 countries, France Telecom and Deutsche
Telekom are now trying to establish a
European standard for the next generation of high-speed networks. In cooperation with British Telecom, Spanish
Telefonica, Italian STET/ASST, and
Swedish Telia, the companies will build
aEurope-wide, high-speed digital fiber
network called the Global European
Network, or GEN, that should be the
precursor of afuture ATM (Asynchronous Transfer Mode) network. In the
mid-1990s, GEN is expected to be absorbed into the METRAN or Managed
European Transmission Network, which
will support data transmission at rates
of up to 155 Mbps across Europe.
AT&T now cooperates with most of
these state companies on national ATM
projects, as well as on PEAN (Pan European ATM Network), apilot project
set up by 18 European operators to test
abroad palette of communication services. By mid-1994, PEAN will have
nodes in Austria, Belgium, Denmark,
Finland, France, Germany, the Netherlands, Norway, Spain, Sweden, and
perhaps other countries; interoperability tests scheduled for then will allow
transmission of video and image data
across the high-speed network. PEAN
members have agreed to purchase and
install ATM cross-connections that
meet standards and recommendations
from CCITT/ITU and ETSI (the European Telecommunication Standard Institute), as well as specifications from
Heidelberg-based Eurescom.
France Telecom has started yet another project with Telecom PIT Switzerland called Betel (Broadband Exchange over Trans-European Links),
which began trials in September 1993
with the interconnection of several research facilities in France and Switzerland. Applications running on the Betel
network include distance learning via
videoconferencing and sharing supercomputers for scientific computing
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tasks. The platform consists of 34-Mbps
fiber-optic circuits, and the different
sites are equipped with FDDI (Fiber
Distributed Data Interface) LANs
linked to the ATM platform. Starting
this year, cost-effective LAN interconnections at very high speeds via ATM
networks will be offered.
Another France Telecom ATM project is Brehat, acomplete communication system for videoconferencing,
video transmission, LAN interconnection, and circuit emulation. The first
segments of this network will be deployed in the cities of Lannion and
Rennes and at several sites in the Paris
region this year. Full-scale commercial
launch is planned for 1995. By then,
about 17,000 kilometers of fiber-optic
lines will be installed in France.
Britain is aspecial case because it
liberalized its telecommunications in
1991, allowing TV and telephone on
the same network and making investment in fiber optics profitable for private companies. One of the most unusual projects involves acompany
called Energis, which is owned by the
12 regional electric companies in England and Wales. Energis is planning a
nationwide fiber-optic network that piggybacks on the power grid. The company was granted afull telecommunications operating license last May and
since then has installed 1200 km of
fiber by wrapping it around the wires of
overhead electrical lines. By the spring
of this year, Energis's services—voice,
data, image, and multimedia—will link
20 of the country's largest cities and
be available to businesses and residential customers. By January 1995, Energis will extend the network to all major towns in the country.
Germany already has one of the most
extensive fiber-optic networks in the
world. Deutsche Telekom has installed
fiber in about 80 large cities and connected them to each other via fiber.
This is the basis for anetwork called
VBN (Vermittelandes Breitbandnetz),
which was first launched in February
1989. VBN allows data transfers at up
to 140 Mbps for videoconferencing and
is connected via satellite to international videoconferencing networks.

VBN will be the foundation for a
fiber-optic network leading into customer homes. One pilot project, BERKOM (Berlin Kommunikation), has
already been installed in Berlin for applications such as telepublishing, telemedicine, and city information systems.
In western Germany, the fiber-optic
network will be built up through introduction of broadband communications
services. A pilot ATM project called
Broadband ISDN is scheduled for early this year, starting in Berlin, Hamburg, and the Bonn/Koln (Cologne) region. By 1996, the network will be
made available for general use.
Group Effort
The three best-known Pan-European
initiatives are RACE, ESPRIT, and IMPACT, all started by the EC (European
Community) in the 1980s. RACE (Research and Development in Advanced
Communication in Europe) is focused
on integrated broadband communications and image/data communications.
ESPRIT (European Strategic Program
for Research in Information Technology) began in 1984 and is now in its third
phase. Its focus is information technology, and it includes an Office and Business Systems subprogram, slated to run
from 1991 to 1994, that deals with image compression techniques for interactive media.
IMPACT 1(Information Market Policy Actions) ran from 1988 to 1990; in
December 1991 the EC adopted its successor, IMPACT 2, to establish an information services market in two key
areas: interactive multimedia and geographical information. At the end of
1993, another effort, Info Euro Access,
was established to develop the European market for information services,
especially those using broadband communications and Euro-ISDN.
Most European ATM networks will
remain pilot projects until the middle of
the 1990s and will likely be used for
business communication afterward.
Bernd Steinbrink is afreelance journalist based
in Oldenburg, Germany. He can be reached
on CompuServe at 100277,3444 or on B1X c./o
"editors."
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Highway Safety: The Key Is Encryption
PAULINA BORSOOK

H

ow will information sent over
the data superhighway be kept
safe and secure, ensuring privacy
for individuals and commercial
operators? This question is
far from resolved, and it
has provoked heated
controversy about encryption regulations.
Data encryption is
vital because it's the
only way to ensure that
data is kept strictly private—
especially as communication
\
shifts more and more to wireless
pathways. Other security measures,
such as requiring passwords or physically restricting access to anetwork.
are less reliable. According to Stephen
Crocker, vice president at Trusted Information Systems (Glenwood, MD)
and Internet area director for security, encryption implemented in hardware will be able to keep up perfectly
well with gigabit speeds, but hardware
implementations may prove too costly in component prices, space, or power consumption for inexpensive con-

branch topology in which the source signal
passes through 30 to 50 cascaded amplifiers before reaching each destination.
Unlike with the switched phone system,
all the nodes in agiven area share acommon cable, as on a"shared media access"
LAN such as Ethernet. In theory, with a
contention access scheme like Ethernet's
CSMA/CD, customers ought to be able to
vie for upstream bandwidth and send messages to each other or to aserver; unfortunately, each drop on the cable produces
electrical noise (i.e., noise ingress), which
is progressively magnified on its way back
up the cascade to the point where it overwhelms the signal. Even without the noise
problem, the thousands of customers on
each cable segment would rapidly deplete
the available upstream bandwidth.
According to Mario Vecchi, vice president of network design and architecture
for Cable Television Laboratories (Cable Labs)—the cable industry's equivalent to
Bellcore, the joint research facility of the
60
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sumer devices such as set-top boxes or
cellular phones. On the other hand, software encryption may not be able to
keep up with very high-speed applications.
At the level of technology, how to
use encryption routinely has not
been worked out. Yet it's es'N
sential: To feel comfortable
using the data highway,
consumers must be
sure that information
)about their tastes and
habits is kept private
unless they authorize its
release. Crocker points out
that while DES, the most common U.S. encryption technology,
has been recertified by NIST (National Institute of Standards and Technology) for another five years, increasingly powerful computers may
soon "have enough brute force to break
yesterday's code," meaning the yearsold DES technology.
More secure schemes exist, and
this has led to anew kink to the encryption debate: how law enforcement agencies should deal with virtually uncrackable new public-key
and compound encryption techniques,
such as PGP (Pretty Good Privacy).

RBOCs—the solution to this problem,
now being implemented by cable providers, is to reduce the number of amplifiers
in the cascade and the number of drops on
each segment. By pushing fiber further
into agiven area, each segment can serve
up to 500 customers, and only 3or 4amplifiers come between the fiber node and
the user. At the same time, new super
headends connected by SONET rings will
serve 100,000 or more customers. This
standards-based architecture will let cable
systems interconnect more easily with telcos and data services. "Point-to-point links
just to serve our own needs are no longer
possible," says CableLabs' Vecchi.
Existing frequencies between 50 MHz
and 750 MHz will be used for downstream
broadcast, while the subsplit frequencies
from 5MHz to 42 MHz are available for
upstream data. At 6MHz per channel, this
translates into six channels of full upstream
video, or many more subchannels of text or
other data. The local loop will still share

These schemes can protect people from
malicious industrial competitors—or
stymie law-enforcement agencies on
the trail of acriminal money-laundering
scheme.
The Clipper chip proposed by the
U.S. government largely for telephonebased communications uses an encryption technology that provides a"back
door" accessible to government agencies authorized for awiretap. The proposal has been met with astorm of
legal and technological controversy,
although the government has said it is
considering alternatives.
Despite Clipper, "it's not abig trick
for criminals to encrypt conversations,"
says Crocker; they can, for instance,
obtain foreign DES products. So unless the U.S. government makes Clipper
mandatory on all telecommunications
gear and, in Crocker's words, "outlaws
stray cryptography"—two actions it
has repeatedly said it will not take—
there is no reason society's bad elements would use products that give law
enforcement ameans to entrap them.
San Francisco-based writer Paulina Borsook
wrote about security in the May 1993 issue of
BYTE. She can be reached on the Internet as
loris@well.slca.us or on BIX do "editors."

media, and the contention access protocol
hasn't been determined, although one likely contender is DQDB, which is an IEEE
standard used in MANs (metropolitan-area
networks).
TCI Technology's Ravenel says TCI is
implementing ascheme like Vecchi describes, with an added twist: The company
will actually install two coaxial cables to
each feeder, one of which will be "dark"
until sometime in the future. The primary
wire will be configured with asymmetrical
bandwidth: downstream from 50 MHz to
750 MHz or higher, and upstream in the
subsplit frequencies. Ravenel asserts—
and many agree—that in the near term,
information and consumer services will
be heavily biased.in favor of data delivery. The upstream bandwidth available on
the first cable will be enough to support
voice phones, two-way data, PCS (personal communications services, the new
wireless spectra that will be auctioned off
by the FCC this year), and video telephony,
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The Tools for New TV
TOM R. HALFHILL

T

hink of it as the world's largest
WAN (wide-area network) with the
world's largest database servers at one
end and the world's largest number of
clients at the other: That's the vision for
broadband ITV (interactive TV).
The clients, of course, are ordinary
TV sets, augmented by anew generation of digital set-top boxes that will
rival the processing power of today's
PCs and workstations. The servers are
likewise anew breed of computers that
not only have enough storage for vast
libraries of movies, l'y shows, and multimedia applications, but also are capable of feeding that data downstream to
millions of users—in real time, on demand. In between, tying everything together, is the nationwide broadband network that flawlessly switches all this
traffic while ensuring that every transaction is billed to the appropriate user.
The whole system is far larger and
more complex than anything that exists
today. Its nearest relative is the public
telephone system—a low-bandwidth

network that terminates into relatively
simple analog devices and is designed
to deliver communications instead of
content. ITV is so new that critical
pieces of the hardware and software
technologies are still being invented. It
won't come cheap, it won't come easy,
and it probably won't come as quickly as
some people are predicting.
Will it come at all? No question. ITV
definitely isn't atechnology in search
of asolution. In fact, it's the technology
that's the problem.
Consider, for example, the servers
that will form the hub of this great network. Most of today's databases store
relatively simple data (e.g., names and
addresses), and their I/O model is transactional, so minor delays are common
when accessing records. But headend
servers on the ITV network must store
full-motion video, stereo sound, and other rich data types. These "video servers"
must also achieve real-time or near realtime throughput, because even brief delays will cause visible glitches on home
TV screens.
Oracle (Redwood Shores, CA), which
hopes to become akey player in this
field, says that most of its current data-
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To provide video-on-demand, muftimedia encyclopedias, and other new services, ITV networks will need highspeed servers with vast amounts of mass storage. Material will be stored on digital tapes or optical disks in
automated jukeboxes. When the network receives auser's request via the upstream backchannel, the server
will retrieve the appropriate file from the jukebox and copy it to ahard disk array, from which the compressed
video will be spooled downstream to the user's digital set-top box. The box will decode and decompress the
video and then modulate an analog signal for the TV.
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base customers manage 100 to 150 GB
of data. Oracle's biggest customer, a
credit-history company, has adatabase
approaching 1TB (1024 GB). But the
ITV network of the future will store the
world's entire movie library, estimated at
65,000 films. Each film requires 1.5 GB
or more of storage when compressed in
MPEG-2 format. That adds up to about
95 TB. Now add all the historical news
footage and popular TV shows that will
eventually be stored, too. And don't forget the other content, such as electronic
catalogs and interactive encyclopedias,
and things yet to be imagined.
The bulk of this material will be archived in near-line storage: banks of automated jukeboxes that can mount tape
cartridges or optical disks on the video
server within seconds of auser's request.
The server will copy the video onto its
local mass storage, probably striping the
data across arrays of hard disks for redundancy and faster access. Then it will
buffer the data in RAM while pumping
it downstream to the user's set-top box.
Frequently accessed material, such as
the most popular movies and games,
may be permanently maintained on local
storage. Special software will track viewing habits, automatically loading It's a
Wonderful Life in December.
Consumers will expect the same reliability from the ITV network that they
do from the public phone system, so
video servers will need careful maintenance. An array of 1000 hard disks will
lose an average of one drive per day, according to MTBF (mean time between
failure) statistics. Technicians will patrol rooms of servers and jukeboxes, hotswapping failed drives on the spot, just
as they used to keep ENIAC running
by constantly replacing blown vacuum
tubes.
If the storage requirements of video
servers seem daunting, the I/O is nightmarish. During peak hours in major
cities, thousands of people may be requesting videos. Today's broadcast model is synchronous: One "copy" of amovie
is sent over cable or the airwaves to a
mass audience, and everyone watches
it at once. Pure video-on-demand is asynchronous: If 5000 people on Saturday
night want to watch the latest hit film,
only afew will punch in their orders at
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the same moment. Thus, the server must
stream the same video to thousands of
destinations according to different time
bases, some only seconds apart.
To complicate matters still further, the
video server will provide virtual VCR
functions, such as pause, rewind, fastforward, slow motion, and frame advance. So it has to update thousands of
file pointers to keep pace with frequently shifting viewing patterns.
What kind of computer can do all this?
"I think 'computer' may be the wrong
word," says Greg Hoberg, marketing
manager of the video communications
division at Hewlett-Packard (Santa Clara,
CA); "it's really an I/O machine." Hoberg
says the problem is not computational
and therefore requires an entirely new
approach to hardware design. "We're
trying to come up with the architecture
that is appropriate to this problem. It's
aproblem of I/O and mass storage, not a
problem of MIPS."
HP's video server, dubbed the Video
Engine, is expected to be ready in about
ayear. Hoberg says it will be ahighly
scalable machine that fits into HP's
vision of numerous servers distributed
across ahierarchical network. Local servers will supply the most popular videos,
while remote machines that serve many
localities will store less-popular content.
This topology could minimize headend
costs without compromising access.
HP isn't alone in the scramble to gain
afoothold in the high-stakes video-server market. IBM and DEC see video servers as apotential use—even asavior—
for large minicomputers and mainframes.
Microsoft, Intel, AT&T, Silicon Graphics, Motorola, nCube, and Oracle are a
few of the other companies working on
hardware and software. As with anything
new, different approaches are emerging.
Unlike HP, Oracle and nCube (Foster
City, CA) think video servers do need
great computational power. They're designing servers using nCube's massively parallel computers and Hypercube
architecture. In their view, symmetric
multiprocessor systems have too much
hardware overhead and will quickly fall
victim to bus saturation if applied to
large-scale video-on-demand.
To boost the server's I/0 bandwidth,
nCube interconnects large numbers of
proprietary microprocessors comparable
to a386 but optimized for throughput.
Oracle, which is writing the software,

says an nCube-based video server with
1024 processors could supply video to
7000 homes. A larger nCube-2 computer supports up to 4096 processors and
could serve 30,000 homes.
"No one knows for sure how these
machines will be used," says Benjamin
Linder, director of technical marketing
for Oracle's Media Server project. "So
Oracle is designing asystem that's as
general as possible. We're trying to create servers to act as living libraries on
the data superhighway."
Linder says that the massively parallel
approach is overkill for video I/O, even
on this scale, but nevertheless makes
sense because the server could handle
tasks that otherwise would be shunted
downstream to the user's set-top box.
This is akey point. New computers
are needed for both ends of the ITV network—clients as well as servers. Digital
set-top boxes are much more than simple
tuners or descramblers, yet their cost
must be driven down to about $300 before broadband ITV is economical.
Consider what atypical box might
contain. Start with apowerful CPU, such
as a486, PowerPC, or Mips R4000. Add
1to 3MB of RAM; ahigh-speed graphics chip for screen overlays and video
games; adisplay chip; a1
-GHz RF tuner;
ademodulator; an error-correction chip;
an MPEG-II decoder; logic to strip the
audio soundtrack from the incoming
video; aDolby decoder; two 16-bit audio
D/A, converters; avideo RGB converter; an RF modulator; an infrared interface for remote control; flash ROM for
the operating system; asecurity chip to
prevent theft of service; and aswitching
power supply.
"People have this interactive TV vision, but if the set-top box costs $1000,
it's not going to be worth it," notes Roger
Kozlowski, vice president and technical
director for the consumer segment of
Motorola (Phoenix, AZ). That's why Oracle and nCube are designing video servers that can shoulder part of the computational burden. They seem to be in the
minority, however. Other companies are
betting the set-top technology will be affordable by 1995 or 1996—and it'll be at
least that long before the network infrastructure is ready to support it.
Tom R. Halfhill is aBYTE senior news editor.
You can reach him on the Internet or BIX at
thalfhill@ bix.com.

which needs 384 Kbps to 1.54 Mbps of
bandwidth, Ravenel says.
TCI's second cable will be midsplit,
with the "free" portions of 500 MHz of
bandwidth allocated in each direction (the
second, digital-only, unamplified cable is
subject to RF ingress). When activated,
this cable would allow TCI to provide
more than just telephony: It would empower subscribers to become originators,
not just consumers, of content—in effect,
to become broadcasters in their own right.
"You're more likely to be enfranchised as
auser if your cable service allows you to
communicate with other users," says Allison Manlcin, aresearcher at the U.S. Naval
Research Laboratory and acochair of the
IETF's "IP:next generation" project.
Cable companies are serious about using
upstream bandwidth to compete with the
RBOCs in local phone access. The top five
cable firms —TCI, Time Warner Cable,
Continental Cablevision, Cox Cable Communications, and Comcast—jointly own
TCG (Teleport Communications Group),
the leading alternative access provider,
which connects local users to interexchange-carrier POPs. Large corporate customers are already contracting with TCG
for primary or backup access from their
phone systems directly to long-distance
carriers. Now cable companies want to offer the same option to smaller businesses
and individuals. Access to the long-distance network through the cable system
could lower costs for customers and give
RBOCs arun for their money.
Future Networks
A technology that may bring cable and
phone companies even closer together is
ATM, which spans the gap between packet-switched and circuit-switched technologies by using elements of each. ATM
splits data into small chunks, like apacket
service, but the cells are all of equal size.
Then, instead of routing each cell individually, ATM sets up avirtual circuit and
streams them across the network. Aside
from its scalability and ultrafast switching
performance (622-Mbps ATM products
are available now), what makes ATM so
attractive for video applications is its ability to allocate bandwidth on demand and
assign priority levels to cell streams. This
means ATM can guarantee nearly realtime delivery of digital video data. "ATM
is the right kind of switching technology
for interactive video," says TCI's Ravenel.
To test this hypothesis and to push ATM
technology to its limit, Time Warner Cable
is conducting an interactive TV and videoon-demand trial in Orlando, Florida, tom gether with AT&T, Silicon Graphics, and
MARCH 1994
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Cover Story
others (see the text box "The Tools for
New TV"). This trial uses ATM end-toend, from the massive video servers at the
back end to the set-top boxes in subscriber
homes. It's acostlier solution than TC Ior
Pac Bell is trying, but it may be more forward-looking. Ravenel says he's not sure
ATM to the home is necessary but he's
grateful to Time Warner for trying it out.
Some are even less certain about ATM,
cautioning that it has been overhyped. This
view is particularly found in the Internet
community, which tends to be skeptical
about one-solution-fits-all technologies. "We don't have to have
asingle, universal architecture," says Tony Rutkowski, an Internet pioneer
and director of technology assessment
at Sprint. "It's nonsense to think that
everything will run
over ATM."
Craig Partridge, asenior
scientist at Bolt Beranek and
Newman (BBN) and author of
Gigabit Networking (Addison-Wesley, 1994), says that although enterprise ATM switches from Fore Systems
and Lightstream (a joint venture of Ungermann-Bass and BBN) can deliver their rated 155-Mbps speeds, some high-end 622Mbps switches have failed from alack of
adequate flow control. "ATM switches are
really designed for steady, not bursty, traffic. But data communications is bursty, so
they drop bits all over the floor," he says.
ATM also doesn't now support multicasting, which means that all transactions
are point-to-point. This could prove very
inefficient for broadcast video content,
such as live news or sports events, when
millions of users are watching the same
source and don't need to be individually
addressed. Still, cable and telco executives
almost unanimously conclude that ATM
will be avital backbone technology for
the data highway, weaving together the
cable, telco, and data service providers.
Linking with Content
Another problem that both cable companies and telcos confront in promoting their
visions of the data highway is that neither
owns meaningful data content. The cable
companies bring to the party lots of entertainment properties and Hollywood relationships, but these are afar cry from business-oriented information sources such as
demographic databases or parts catalogs.
To gain access to this information, cable
and phone companies are forging links
with on-line services. In late 1993, ComSG
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cast and Viacom announced they would
test delivery of Prodigy and America OnLine over cable systems in Castro Valley,
California, and elsewhere. Continental Cablevision began atrial last December in
Exeter, New Hampshire, that lets some
home and business cable customers connect directly to CompuServe; and in early
1994. Continental will offer cable subscribers in Cambridge, Massachusetts, a
direct link to Performance Systems International, or PSI (Herndon, VA), aleading
commercial Internet provider.
For all these arrangements, customers hook up an RF modem to
their cable and from there connect to aPC, Mac, workstation, or network. The
result of using broadband coaxial cable
instead of twistedpair copper for data
delivery is a thousand-fold increase in
speed. Says Daniel F. Akerson, chairman and CEO of
set-top box maker General Instrument, "A high-resolution image
that now takes 15 minutes to download over aconventional modem will be
accessible within afew seconds."
Zenith Electronics (Glenview, IL) makes
one such interface, called HomeWorks,
that sells for $495 and consists of an external cable modem (with Ethernet output) and aPC bus card. HomeWorks is
being used for the Continental/CompuServe trial in Exeter, and Zenith is also
partnering with Spry (Seattle, WA) to promote cable-based Internet access via Spry's
Air Navigator, a$149 Windows-based
software package.
DEC is getting into the act with ChannelWorks, abridge that permits interconnection of Ethernet LANs over CATV
systems, supporting 10-Mbps speeds at
distances of up to 70 miles. According to
aDatapro Information Services report,
"Data over CATV," DEC has partnered
with TCI, Continental Cablevision, Times
Mirror Cable, and others, and is targeting
ChannelWorks at businesses, hospitals,
state and local governments, and educational institutions. Both the DEC and Zenith modems require two-way cable systems and support symmetrical data rates.
Start-up Hybrid Networks (Mountain
View, CA) is taking adifferent approach
with an asymmetrical architecture that uses
both cable and phone lines. Its product
uses RF modem technology for 10-Mbps
downstream data over subsplit frequencies and sends return data over conventional phone lines at 9600 bps to 19.2 Kbps.

Hybrid has also demonstrated upstream
communications over ISDN, using 2B
channels, or 128 Kbps. President Howard
Strachman notes that only 15 percent of
U.S. cable systems are now two-way, and
of those, most suffer noise ingress that
makes provision of even asingle 6-MHz
upstream channel nearly impossible. Hybrid's product will thus serve the millions
of users lacking advanced cable service.
But looking forward to the time when
fiber nodes move closer to end users, Hybrid is also working with Intel and General Instrument on adevice that communicates in both directions over cable. This
two-way RF modem, slated to be used for
the Viacom and Comcast trials this year,
will be implemented on aPC add-in card,
not in an external unit like HomeWorks.
Strachman says the specifications for the
final card aren't set but could include
NTSC-to-VGA conversion; if so, he says,
asingle board would "cable-enable" aPC
for both video reception and data I/O. Although the initial product is for the ISA
bus, future versions could support other
I/0 buses or PCI (Peripheral Component
Interconnect) or could be built directly into
aset-top box.
Services such as CompuServe and Prodigy were designed around the presumption of scarce bandwidth, but with connection rates orders of magnitude higher,
they will be able to offer richly detailed
multimedia user interfaces and new capabilities such as interactive imaging, storeand-forward audio and video communication, and "rentals" of massive data sets.
"Some believe that agood part of the required transport infrastructure [for the data
highway] already exists in the cable plant,"
says Datapro analyst Lance Lindstrom. By
adding support for data communications,
he says, cable companies can leverage their
bandwidth advantage over the telcos and
assume the role they see for themselves
as "important contributors" in building the
information highway.
The Data Web
People often confuse the Internet's physical structure—its web of T3 trunks linking
IBM RS/6000—based routers and its various dial-up and dedicated access lines and
services—with its true identity: aset of
software protocols and tools, thousands of
open data servers, acommunity of more
than 20 million users, and aprocess for
engineering upgrades. But in theory, this
identity could be divorced from today's
Internet hardware and the "Net" would
still exist; indeed, if the data highway turns
into amelding of cable and telco infrastructures, the Internet could live on as a
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Federally Funded Pilot Projects
VIIETANET

MMACIII1C

Participants University of North Carolina at Chapel Hill, North Carolina State
University, Bell South, GTE MCNC
Technical
details

Uses data-intensive files such as CAT scans and MRIs to drive
tests of protocols and network performance analysis using HIPPI
(High Performance Parallel Interface), ATM (Asynchronous
Transfer Mode), SONET (Synchronous Optical Network), and
broadband circuit switching

Goals

To examine medical uses for gigabit networking, concentrating on
medical imaging

AURORA

Participants Earth Resources Observation System Data Center, Lawrence
Berkeley Laboratory, Minnesota Supercomputer Center, SRI
International, University of Kansas, MITRE, Army HighPerformance Computing Research Center, Army Battle Command
Battle Laboratory, DEC, Northern Telecom, Southwestern Bell,
Splitrock Telecom, Sprint, U.S. West
Technical
details

Will use SONET links and ATM to create agigabit WAN
interconnecting three high-speed ATM LANs and one HIPPI
LAN, providing trunk speeds of 2.4 Gbps and access speeds of
622 Mbps

Goals

Will use amilitary-terrain visualization application to study realtime interactive data exchange among diverse, geographically
distributed computing and networking devices

Participants IBM, Bellcore, MIT, University of Pennsylvania, MCI, Nynex, Bell
Atlantic, University of Arizona.
Technical
details

Uses 2.4-Gbps channels from MCI to link the computer labs of
the other participants. The switches are configured for both
standard ATM and an alternative known as PTM (Packet Transfer
Mode).

Goals

To test the differences between the switching schemes and to
explore the implications of hooking up adata firehose to a
desktop workstation.

Technical
details

Comments

To handle these blistering interface speeds, future desktop
computers will need specialized I/O controllers with DMA and
direct access to video, as well as operating-system
improvements to greatly reduce context-switching time.

Uses SONET fiber-optic lines running at 622 Mbps to link
the different sites, but doesn't use ATM because ATM's 53-byte
cell size proved inefficient for moving supercomputer-size blocks
of data that routinely grow to 64 KB or greater.

Goals

To explore methods for synchronizing massive distributed
simulations running on supercomputers hundreds of miles apart.

Comments

Even at gigabit speeds, the propagation delay introduced by
networking throws off these applications, which concern
problems such as modeling the global climate system.

CASA

Participants Caltech, The San Diego Supercomputing Center, The Jet
Propulsion Laboratory, MCI, Pacific Bell, UCLA, US West, and Los
Alamos National Laboratory.

NECTAR

Participants Carnegie Mellon University, Bellcore, Bell Atlantic, and the
Pittsburgh Supercomputing Center.
Technical
details

Uses ATM as an intermediate layer between SONET backbone
links and HIPPI interfaces on the computers.

Goals

Scalabihty; to link gigabit LANs and WANs to one another and to
supercomputers. To overcome current I/O bottlenecks and to
develop adedicated network coprocessor to off-load protocol
handling from system bus.

Comments

Adding anew computer to the network only requires connecting it
to the ATM switch, whereas the Casa network needs adirect
SONET line between every pair of communicating computers.
Nectar's approach is much closer to the architecture that will be
used to link homes and businesses to the data superhighway.
Since most people will want to make connections with many
different computers in aday, they'll require the flexibility of a
switched network. But point-to-point, switchless approaches like
Casa's could be used to establish permanent links between a
small number of sites, such as when acompany connects
computers in neighboring plants.

set of services and standards.

BLANCA

Participants Lawrence Berkeley Lab, NCSA, University of California—Berkeley,
University of Illinois, University of Wisconsin, AT&T, Ameritech,
Astronautics, Bell Atlantic, and Pacific Bell.
Technical
details

The test-bed links local FDDI (Fiber Distributed Data Interface)
LANs with SONET-based ATM switches.

Goals

To study how voice, data, and video flow in networks.

Comments

Voice is at once more forgiving and more demanding than regular
data. People using aphone won't even notice if one packet
containing amicrosecond of conversation is lost; the ear and
brain fill in the gap. However, along pause is unacceptable. Data
connections, on the other hand, are time-insensitive but cannot
tolerate even asingle lost packet, From auser standpoint,
delayed data means sluggish performance, but not gibberish. Put
another way, voice traffic is predictable and steady, whereas data
communications occur in unpredictable bursts that can overflow
switch buffers designed for voice traffic.

of data servers, and supporting public do-

ate effect of this is that the Acceptable Use

Whether you connect to the data high-

main networking standards such as SNMP,

Policy, which prohibited commercial data

way by copper, coaxial cable, fiber, or ra-

SMTP, and SLIP. To help users navigate

traffic across the NSFnet, will become

dio, the key unanswered questions are how

this vast, interconnected mesh, the Internet

even more moot than it already is.

you will interact with the giant network

community has created innovative search-

and what you will find there. Being linked

ing and indexing schemes, such as Go-

public institutions with free access to a

to everybody and everything in the world

pher, Archie, WAIS, and the hypertextual

won't do much good if you can't use the

World Wide Web.

government-sponsored network, Wolff
says, the government will get out of the

Instead of providing universities and

system or locate services you need—or if

The physical Internet is quickly evolv-

there's no data on-line that you care about.

ing: According to Steven Wolff, director of

vouchers or grants to buy access to com-

This is where the Internet comes in. Un-

the networking division of the NSF (Na-

mercial Internet providers. There are now

network business and offer these users

like experimental networks such as Time

tional Science Foundation), which over-

nearly 50 of these regional mid-level net-

Warner's ATM trial in Orlando, the Inter-

sees the Internet's core, "the NSFnet back-

work providers in North America (includ-

net is in place today, running the battle-

bone is going away" in the next few years,

ing PSInet, BARRnet, CERFnet, NEAR-

tested TCP/IP protocol, offering global re-

to be replaced by acombination of linked

net, and NYSERnet), most linked under

mote log-in and file transfer (telnet and

commercial subnetworks and arestricted-

an umbrella called CIX, or the Commercial

ftp, respectively) to and from thousands

access research backbone. One immedi-

Internet Exchange. Many may merge or
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Commercially Funded Pilot Projects
(The National Information Infrastructure Testbed)

(The Cross-Industry Working Team)

Participants AT&T, Department of bee, DEC, Ellery Systems, Essential
Communications, Hewlett-Packard, Network Systems, Novell,
Ohio State University, Oregon State University, Pacific Bell,
Sandia Labs, Smithsonian, Sprint, Sun Microsystems, SynOptics,
UC—Berkeley, University of New Hampshire.

Participants Apple Computer, AT&T, Bellcore, Bell South, CableLabs, Citicorp,
DEC, GTE, Hewlett-Packard, IBM, Intel, MCI, McCaw Cellular,
Motorola, Nynex, Pacific Bell, Silicon Graphics, Southwestern
Bell, Sun Microsystems, and others.

Technical
details

Prototyping data-highway concepts using the Internet, FDDI,
frame relay, and ATM.

Goals

To create real-world demonstration projects using currently
available products.

Comments

The first test, called Earth Data Sciences, distributed
environmental data over disparate systems in acollaborative
multimedia framework. The second test will be on medical
imaging.

Goals

To hammer out technical issues involved in bringing gigabit
technology to homes and business desktops. XIWT has four
working groups—architecture, services, portability, and
applications—and has assigned each to examine pertinent
issues and produce white papers. XIWT's overall goals for the
data highway are that it be ubiquitous, affordable, flexible, and
easy to use.

CCILLAEICIIRATORY QN
INFORMATION

Participants 3Com; Hewlett-Packard; Pacific Bell; Silicon Graphics; Network
General; Stanford University; Regis McKenna; Mohr, Davidow
Ventures; and others
Goals

Goals

To promote the development of the data superhighway through
brokering public and private partnerships and by supporting
applications development

be acquired by telcos, cable companies,
or on-line service providers. "We won't
be buying our bandwidth from people like
CERFnet and PSI 20 years from now,"
predicts Noel Chiappa, amember of the
IETF and an independent networking researcher based in Vermont.
To carry forward the Internet's original
mandate as aresearch tool, the government will create anew backbone under
the auspices of the 1991 NREN (National
Research and Education Network) Act,
which was sponsored in Congress by thenSenator Al Gore. This new backbone will
operate at speeds of 155 Mbps (0C-3) and
will not carry routine mail or file-transfer
traffic; it will exist, says Wolff, to support
research on protocols, RPCs (remote procedure calls), large file transfers, and other advanced applications. NSF is also cofunding research on even higher-speed networking via so-called Gigabit Testbeds.
As the Internet's backbone is changing,
so are its on-ramps. Programs such as Continental Cablevision's link to PSI are opening up the Internet to anew class of users
and bringing it into the same devices people will use to view videos or make phone
calls. Thus, distinctions among these services will blur. The thousands of Internet
data servers and news groups, offering virtual community and free information ranging from government statistics to satellite
images to crop studies, will be available
from your office or living room through
the same user interface you use to conduct
avideoconference or order apizza.
One major problem that could hold back
70
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To find solutions to practical problems such as user interface
and network navigation

growth of the Internet as acommercial
venue is that no provisions exist today for
usage-based billing. If you log into aserver with anonymous ftp, nobody charges
you (by access time, packets downloaded,
records passed, or some other scheme) for
the data that you obtain. By comparison,
proprietary on-line services such as CompuServe were designed from the beginning to track usage.
"The thought of billing is anightmare to
90 percent of the providers on the Internet," says Susan Estrada, former managing
director of CERFnet and now president of
start-up Aldea (Carlsbad, CA). Unlike commercial services, she adds, many Internet
nodes, such as government servers, are required to publish their data at no charge.
Some people also bemoan the inevitable
change that expansion of the Internet will
wreak on its unique subculture. Says Dave
Farber, an Internet founder and professor
at the University of Pennsylvania (Philadelphia): "Internet people believe in free
goods to everybody: Give each user astraw
and let him sip on the pool of wisdom."
If Internet access is no longer free and users have to pay to download data sources,
the Internet will lose its communal spirit.
Protocol Quandary
Aside from its highly evolved tools and
wealth of data sources, the Internet's greatest contribution to the data highway may
be the TCP/IP protocol. But this is debatable, because TCP/IP wasn't originally
designed for real-time data delivery, which
is necessary to support any meaningful

volume of audio or video traffic. "Its optimal use is to hang together agreat many
apps, nets, and operating systems around
the world," says Sprint's Rutkowski.
TCP/IP is arouted, connectionless, datagram (or packet) protocol, which means
it divides network traffic into unequally
sized, individually addressed chunks that
are routed through the network over adynamically assigned path. (The Internet uses
several algorithms to determine the best
route at any given time.) This is analogous
to sending afriend apostcard every day
for amonth: The cards may arrive out of
order or take different routes to get there,
but the friend can sort them out at the other end. By contrast, connection-oriented
schemes, such as voice telephony or ATM,
establish acircuit between the source and
destination and send all signals or packets in sequence along the same path. Each
approach has its strengths and weaknesses.
TCP/IP's greatest competitor—if, indeed, they must be at odds rather than complementary—is ATM. But ATM spans
different levels of the network stack, including link-layer specifications that are
out of TCP/IP's purview, and not including
TCP/IP's "reliable" layer, which ensures
end-to-end error checking. An IETF group
is working to implement ff' over ATM (this
requires splitting IP's variable-length packets over ATM's fixed-length cells and then
reassembling them on the other side), on
the premise that IP can and should remain
an internetworking standard even if the
underlying transport changes from aconnectionless datagram to cell switching.
continued
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Cover Story
But if ATM does so well with video and
other real-time data, why muck around
with TCP/IP at all for the data highway?
The answer is heterogeneity, says Scott
Bradner of the Harvard University Office
of Information Technology, and cochair
of the IETF's IPng committee. "Just because alarge chunk of the network of the
future will be running over ATM doesn't
mean it will all be," he says.
TCP/IP is widely supported in applications and routers and is unmatched in universality and reliability—significant advantages in building the information infrastructure. It has also been upgraded in
recent years, through the efforts of
the IETF, to support multicasting, or one-to-many packet
broadcasting, which ATM
does not support. Multicasting reduces the
burden on routers
by mapping packets
into predefined distribution groups.
Among other things,
multicasting is now used to
distribute live digital video of
IETF meetings across the Internet through aprogram called the
Multimedia Backbone, or M-Bone. The
program demonstrates apotential use for
the Internet, but it's afar cry from the architecture required for widespread videoon-demand or video telephony. "The way
they do M-Bone now is to shoot the packets through the net and pray for the best,"
says CableLabs' Vecchi.
Despite its shortcomings, M-Bone's real
significance is symbolic: The Internet's
ability to grow and adapt to changing requirements should never be underestimated. A case in point is the current effort to
expand the IP address space. Concern that
the explosive growth in Internet use would
exhaust the remaining IP addresses has
prompted acreative two-pronged effort to
plan for the future. If the efforts of the
1Png task force are successful, there will be
enough IP addresses to give one to every
computer, telephone, fax machine, and settop box in the world, with billions more
to spare.
The IP address field is now specified at
32 bits, which theoretically ought to permit
4billion addresses. But when the Internet
was set up, addresses were divided into
three classes based on the size of the attached network, and now there is ashortage of the most popular (Class B) type.
The first step to combat the address crunch
is to eliminate classes with new technology called CIDR (Classless Inter-Domain
Routing). Coupled with more aggressive
72
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efforts to reclaim unused blocks of addresses, this may buy the Internet as many
as five to 10 years of breathing room, depending on growth rates, says network researcher Chiappa.
For the longer term, the IPng will consider proposals to modify IP to support at
least 1billion networks and 1trillion
nodes. Three proposals have been formulated so far, but contenders could still
emerge or drop out; all three proposals include 64-bit address fields (allowing essentially unlimited addresses) and tackle
the problem of auto-configuration, or how
to support mobile devices that join and
leave the network at will. The IPng
may also examine schemes for
adding resource allocation
and pseudo-guaranteed
packet delivery (a "good
enough" solution) to
better support video
over TCP/IP.
The purpose of all
these efforts is to ensure TCP/IP's position
as the universal internetworking protocol of the data
highway. This doesn't mean it
will be adopted tomorrow by makers
of set-top boxes and cellular phones;
most of these devices will remain analog
for some time, and those that are digital
could use proprietary protocols on top of
ISDN or ATM. But TCP/IP protocol stacks
may show up in some unusual places, such
as plug-and-play "cable-enabled" PCs.
IP could also face competition from experimental "lightweight" protocols, such as
XTP or HighSpeed Transport Protocol,
that are designed to reduce switching overhead on the backbone. TCP/IP was written
to cope with an older, more unreliable network infrastructure, and it places heavy
emphasis on error control and retransmission, says William Stallings of CompComm Consulting (Brewster, MA). In the
context of afiber infrastructure running
fast transports like ATM, IP may be too
"muscle-bound to cope," he says.
According to Stallings, XTP establishes connections more efficiently than TCP/
IP, supports different priority levels and
multicasting, offers greater flexibility in
checksums, and is the only protocol that
permits selective retransmission of missing
packets. By combining functions of TCP
and IP into asingle, streamlined protocol,
XTP manages to be both reliable and fast,
he says.
AWindow Seat
What will be your view onto the data highway? This is the ultimate client-side bat-

tleground, pitting against one another companies that pride themselves on their userinterface design skills, such as Apple, Microsoft, and General Magic, as well as
makers of devices ranging from palmtops
to smart TVs. In all likelihood, no single
user interface will prevail, but standards
have to be developed so that set-top boxes
are interchangeable among different delivery systems and software applications
run the same around the country.
Microsoft aims to be amajor player in
defining the user interface for interactive
services, whether delivered over cable or
wireless, onto desktop PCs or TVs. Its
first-generation product, Modular Windows, derived from the same API as Win16 (and was promoted to developers as an
easy way to leverage multimedia PC development onto TV-like devices), but it
fizzled after being adopted only by Tandy
for its VIS player. Microsoft is trying again
with new non-Windows technologies, due
to appear in pilots and trials this year, says
Craig Mundie, vice president of advanced
consumer technologies at Microsoft.
These consumer technologies—a separate initiative from the Microsoft At Work
environment for office equipment slated
to be rolled out this year—will cover the
gamut from back-end servers through
broadband networking to end-user products, Mundie says. "Our public position
now is that we don't intend to use the Windows user interface for consumer devices."
Windows will play akey role as aportal to the data highway. For example, the
new Internet-In-A-Box from O'Reilly &
Associates (Sebastopol, CA) runs under
Windows, providing aTCP/IP stack, automatic network registration, Internet services, and navigation tools. This product
and other Windows-based interfaces to
on-line services (i.e., CompuServe Navigator or the America On-Line front end)
will operate in conventional set-ups such as
adesktop or notebook PC connected via
the phone system, or in emerging schemes
such as PCs connected via RF modems
through the cable system.
For radically different devices, such as
PDAs or set-top boxes, different interfaces
will be created. Apple has already invested heavily in the Newton, which, with the
addition of needed communications capabilities, could become ahand-held data
highway navigator. General Magic's Magic Cap interface, slated for use in devices
from Motorola, Sony, Philips, and Matsushita, may also show up under the name
MagicTV in set-top boxes. Silicon Graphics is carrying its Indigo Magic media interface from the Indy desktop into the settop boxes that it is designing for the Time
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portable data management package has

List: $595
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commercial development. Offering unprece-

Window so/ DU

CA-Super Project 3.0
for Windows & OS/2
Competitive Upgrade

by FairCom

become established as the tool of choice for

Borland C4-F*

easiest, most powerful suite of object-orlen ed tools available
today. With full support for DOS. Windows. Win32s and NT, it's

FAXcctera

c-tree Plus®

MONTH

with exceptions, templates and the

List:

2602-0003

THE

that's just the beginning. Only
Borland C++ has true C++ support

Upgrade

FAXcetera #:

OF

New Borland C++ 4.0 is visual, and

user code is 100% preserved. Highly recommended!
Ours: $875

1490-0009

Borland C++ 4.0
Borland International

widest compiler support in industry. TrueCode technology—

$1096

FAXcetera #:

2625-0002

WindowsMAKER leète,
Professional 5.0
-g

o

NT features, including threads, DLLs and multitasking!

List: $495

Symantec C++
Professional 6.0

by Symantec
Reach new levels of programming
power

with

Windows,

Symantec
DOS,

and

C++

Breakthrough new IDDE revolution'izes the way you work. Includes optimizations and tools,
OPTLink linker and Blue Sky visual tools, with MFC 2.0 and

for Windows or DOS. No licensing hassles.

Win32s, and 8000 pages of documentation.

C library source code available.

Competitive Upgrade for Borland or Microsoft customers

Ours: $355

FAXcetera #:

for

Win32s.

1004-9201

Comp. Upgrade:
FAX,t ttra #: 2132-0038

$189.
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$499
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$299
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Program:lee

Phone: 39-24180-16053
FAX: 39-2-480-16039

IntegrAda for
by Aetech Inc.

Integra VDB
Coromandel Industries, Inc.

Windows

A complete Ada Programming Support
Environment (APSE) for Windows, adding
alanguage sensitive editor; automatic code
generation & error checking; interactive
error correction; pop-up menus to completely customize the environment to the
standard Windows features. Allows you to
quickly code, correct, compile, and link
your Windows programs using Ada. Includes environment.
libraries. validated Ada compiler. Ada Windows Libraries.
Header Files, Resource and Help compilers. and Microsoft
Linker. (ACVC 1.11 validation pending) No Runtime Royalties!
List: $995

Ours: $895

VX.REXX
tesantr e""""

List:

S499

Manager graphical user interface. VX*RE.)or
combines a project management facility,
visual designer and an interactive source level debugger to deliver a very approachable and highly productive visual development environment.
FAXcetera #:

1683-0016

PowerBASIC
by PowerBASIC, Inc.

ri N

sort/scan/insert/delete. Create a pop-up
TSR with Just five lines of source code! It's nearly 100%
compatible with Quick Basic. making it the upgrade choice of
BASIC programmers.
FAXcetera#:

1012-4801

MetaWare High C/C++
by MetaWare, Inc.

eN4

plain text. Just fill in the actual Help text when prompted.
RoboHELP takes care of generating the RTF. HPJ and
H files. Link tester allows you to simulate your design before
you compile. Full support of all features in Windows 3.1 Help
Engine, such as macros, secondary windows, and multiple
$439

FAX cetera #:

2602-0005

tAl

ADS/ADI. The complete toolset
includes: C and C++ optimizing
compilers, royalty-free DOS extender with VMM support, licensed components from the MS
Windows 3.x SDK, interactive source-level debugger, linker,
profiler, supervisor for executing 32-bit applications and DLLs
under Windows 3.x, 32-bit run-time libraries for extended DOS.
OS/2 2.x, Windows 3.x and Windows NT, and more.
List:

$599

Ours: $349

FAXcetera #:

1683-0003

GUARANTEED BEST PRICES !(Call for Details)
To order call: 800-445-7899
Corporate (CORSOFT): 800 422-6507
FAX: 908 389-9227
International: 908 389-9228
Customer Service: 908 389-9229
Programmer's Paradise Italia:
39-2-480-16053

and a 32-bit Application Developer's
Kit for Windows. The Incremental
Strengths" feature enables gradual
migration from C to C++ one block at a time. High C/C++ provides optional ANSI conformance, eight levels of global optimiza-

For more information on the
products featured on these pages call
FAX
:(201) 762-1378

tion and afull implementation of C++ templates.
FAXcetera #:

Ours:

C/C++32 is a professional, multiplatform C and C++ development
system supporting 32-bit extended
DOS. OS/2 2.x, Windows 3.x.
Windows NT, Win32s, and AutoCAD

NEW RELEASE! High C/C++ version 3.1.
MetaWare's 32-bit compiler, is shipping.
Includes a32-bit source-level debugger,

Ours: $669

o

WATCOMTm C/C++32 v9.5
by WATCOM

PC Magazine awarded Editor's Choice
to PowerBASIC for powerful features
like instant TSRs, a built-in assembler.
user-defined TYPES and UNIONS. currency variables with selectable prectsion.
unlimited string space, and array

List: $795

3507-0004

hotspot graphics.

NEW THIS MONTH
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FAXcetera #:

RoboHELP 2.0, the premier Help
Authoring Tool for Windows & Windows

List: $495

Ours: $119

Ours: $389

o

NT, offers full document to help system
711
conversion and vice versa. Turns
Microsoft Word for Windows into a fully
,g1Help Aulbring Stum
functional hypertext authoring system
capable of producing Windows Help files as easily as it does

applications that leverage the capabilities of
OS/2 2.x and exploit the Presentation

$149

I
NTEGRA.VDP

Integra V1)13 is avisual database builder
for use by Visual C++. Visual Basic, and
Borland C++ developers in building
ODBC compliant Windows database
solutions easily, quickly, and often with
virtually no code. It consists of database
custom controls, functions and classes
that are seamlessly integrated with
these tools, a visual query builder, a visual data manager, and
an ODBC compliant SQL engine based on ANSI 92 standard

RoboHELP® 2.0
by Blue Sky Software

WATC'ON1*

WATCOM VX•REJor is an easy to use visual
development environment for creating

List: $199
Ours: $99*
'Pricing valid while supplies last.
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State of the Art

MANAGING MASS S
TORAGE
As processors become more powerful, networks more ubiquitous, and data types more
rich and varied, storage technologies struggle to keep pace
SCOTT WALLACE

Single-Platter Capacity
1400

ward problem of getauto-loaders, have
our computing environment con1.20)
ting enough data onimproved in price,
tains many types of storage, from
line at the right cost,"
performance, and rethe registers that feed the processor pipe1000
Nedzel says. "But
liability,
further
lelines to the jukeboxes that store archival
the more complidata. The different types of storage in a veraging MO and CO 80)
cated issue is how to
2
tape drive advances.
computer system form ahierarchy, with
assure the safety of
600
The result is astorfast, expensive devices at the top and slow,
that data from both a
age hierarchy that is
inexpensive ones at the bottom.
400
confidentiality and a
becoming
at
once
The best visual representation of this
disaster-recovery
more flexible, more
storage hierarchy is apyramid. Since the
200
standpoint." While
responsive, and more
early days of mainframes, computer sysindustrial-strength
complex.
tems engineers, managers, and users have
0
software to manage
found the pyramid ideal for depicting how
1990
1991
1992
1993
1994
1995
storage exists in
Storage Hierarchy
data is organized and distributed across
43- 5 14-inch
.4-3/ -inch
"h. 2 /218ch
mainframe environEvery organization
storage devices. Over the years, the simple
-411> 1.8-inch
1.3-inch
ments, none exists
must
create
and
conRAM-disk-tape pyramid has evolved into
that can manage storfigure its storage
acomplex, distributed, hierarchical dataage in the type of
subsystems based on For the foreseeable future, hard drive
storage architecture populated by devices
capacities will continue to advance an average
heterogeneous disuser
needs
and
comof varying capacity, performance, reliaof 60 percent per year, regardless ofform factor.
tributed-computing
patibility with the (Source: Dataquest, 1993)
bility, and price.
environment that
existing
IT
(inforToday, the volume of data managed by
typifies many client/server systems.
mation technology) infrastructure. Each
this storage hierarchy is rising dramatiTo match such an environment, conorganization must, in effect, design and
cally. The ever-increasing storage demands
temporary
storage hierarchies are also
construct
its
own
storage
pyramid.
Typiof individual applications; the migration
broad and heterogeneous. To confuse matcally, this is done by selecting products
of large database applications from the
ters more, they often differ from platform
with arange of per-megabyte costs and
glass house onto corporate networks; and
to platform, even in asingle organization.
access times that provide aprice/perforthe introduction of new groupware, imagA mainframe storage hierarchy is different
mance continuum by mixing slower, lowing, and multimedia desktop applications
than adesktop hierarchy, which is differcost products with faster, high-cost prodcontribute to the need for more distribent than aserver, laptop, or PDA (personucts (see the figure "Cost vs. Speed").
uted-storage capacity and more effective
al digital assistant) hierarchy. A pyramid
Although many storage products today
tools to manage data. The goal is cost-efcombining all platforms would have memhave short development and life cycles,
fective data management that properly
ory, magnetic disk, MO disk, floppy disk,
this hasn't prevented enterprises from efsafeguards information while providing
tape, and auto-loader layers (see the figure
fectively
incorporating
technological
deusers with appropriate access at the lowest
"Storage Hierarchy").
velopments into their storage hierarchies.
cost.
"For most organizations, the 'sweet spots'
Fortunately, rises in storage requireThe Persistence of Memory
don't move around very much, because
ments have been paced by rises in storage
1he top of the storage pyramid consists
all components of the pyramid are imcapacity. Recently, hard drives have shown
mostly
of DRAM and associated
proving
performance
more
or
less
simula60 percent annual increase in data dencaches that are used for temporary
taneously," says Alex Nedzel, aconsulsity, atrend that shows no sign of changing
Memory
storage of programs and data. As
tant with Ernst & Young's Center for
(see the figure "Single-Platter Capacity").
applications and operating systems beInformation Technology and Strategy in
MO (magneto-optical) drives doubled their
come more memory hungry, you'll see the
Boston, Massachusetts.
capacity not long ago and will do so again
average memory of desktop systems rise to
A
bigger
problem
is
the
proliferation
of
soon; tape subsystems in several form facaccommodate such requirements.
data, where there are two basic concerns.
tors have dramatically increased storage
The real news is flash memory. Flash
"First, there's the relatively straightforcapacities and speed; and jukeboxes, or
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Managing Mass Storage

Digital Hard Drives

IDE Takes Off

Optical Advances

From flash memory to tape, storage
technology is advancing on many fronts
simultaneously
78

Digital techniques filter the signal
from the noise in today's high-capacity
hard drives
92.

Enhanced IDE offers many of the
advantages of SCSI, without
the headaches
97

After aslow start, MO
capacities are on the
move
ILO 7

ILLUSTRATION: GEORGE SCHILLC 1904
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State of the Art Managing Mass Storage
More expensive

Storage Hierarchy

Faster

Magnetic disk
Occupying the top of the pyramid—both in terms
of performance and cost—is memory. These
relatively expensive devices operate at
instruction-execution speeds.

Magnetic hard disk devices typically have access
times of less than 15 ms and data transfer rates in
the megabyte-per-second range. To use stored
programs or data, you must first transfer the
information to memory.

Fixed hard disk

Magneto-Optical disk
Floppy disk

MO storage products offer low-cost-permegabyte, high-capacity removable
storage. These drives come in avariety
of sizes, ranging from 31/
2to 14-inch
media. Typical access times range
from 30 ms for rewritable optical
drives to 300 ms for CD-ROM.

Revvritable MO drive

Slow but universal, floppy disks are
an elemental part of most end-user
routine data-storage practices, often
as much atransfer medium as a
storage medium.

WORM drive
CD-ROM drive

Floppy disk drive

Tape
Magnetic tape is the slowest
but most economical layer.
Developments in all form
factors keep improving
data density and
transfer rates.

Jukeboxes/auto-loaders
By leveraging MO and tapedrive capacity, jukeboxes/autoloaders provide the access to
the greatest volume of data
but at the slowest speed.

Tape drive

MO jukebox
Tape auto-loaders

Less expensive

Slower

Apyramid

is ideal for representing the relationships between deérent parts of the storage hierarchy. Technologies at the top are more expensive and
are fielded in small capacities; technologies at the bottom are less expensive and have larger capacities.

memory has been around for some time
but is just now becoming popular. This is a
result of many factors, primarily increased
chip-storage capacity, reduced manufacturing costs, and demands for low-power,
low-weight storage created by PDAs and
other mobile-computing devices.
Flash memory is not only fast (with a
less-than- 1-millisecond seek time), it's extremely reliable. Because it has alower
soft-error rate than DRAM and is nonvolatile, flash memory is ideal for BIOS
and critical systems applications. Flash

memory today has low power consumption (e.g., Intel's 16-Mb FlashFile chip
draws only 1milliamp in static mode or 1
microamp in power-down mode). And because aflash-memory system has no moving parts, it offers survivability well beyond that of rotating media—it can survive
ashock in excess of 1200 g's and operate in
temperatures ranging from —13° Fto +167°
F. Flash storage is also small (32-Mb chips
should S0011 provide storage of 195 MB
per cubic inch) and light, and it operates
silently. Flash memory today is an ideal

Cost vs. Speed
S40
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>45 ms
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.150 ms
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Flash
memory

Magnetic
disk

Rewritable

WORM

>3GB

QIC
careridge
CD-ROM

8-mm

DAT

Data
cassette

Magnetic tape

opfical

With nonvolatile memory, access time and cost are inversely proportional.

You can pay up to $40

per megabyte for flash storage, while most forms of tape storage are well under $1 per megabyte.
(Source: Freeman Associates, Inc., 1993)
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storage medium for laptops, as well as personal and mobile digital applications.
The problem with flash memory is price.
An OEM can expect to pay $1200 for 40
MB of flash memory. Thus, typically,
flash-memory disk purchasers buy 5- or
10-MB PCMCIA cards (at OEM pricing of
$200 to $300) for portable computing environments. The relatively low storage requirements of PDA devices fit flash-memory pricing. In addition, PDA operating
systems are designed from the ground up
to support flash architectures. "Flash is
block-erasable but byte-writable. It's not
like adisk drive that has direct overwrite,"
explains Bruce Bonner, flash drive product-line manager for Intel in Santa Clara,
California. 'With flash, you want programs
and data separated. Right now, desktop
operating systems commingle them;
they're not flash-friendly."
Desktop operating systems will exhibit flash-friendliness in the next year or
two. And if what Nelson Chan, director
of marketing at SunDisk in Santa Clara,
California, says is correct, almost every
desktop machine in the future will have
aPCMCIA slot for transferring data between the desktop and portable computing
devices. "We expect to bring alow-cost
PCMCIA desktop card reader to market
soon with astreet price of under $80,"
says Chan. With sustained read rates of 3

STATISTICA/w" (for Windows) Complete Statistical System with thousands of on-screen customizable, presentation-quality
graphs fully integrated with all procedures •Complete Windows 3.1
support, DDE, OLE, Tr-fonts, multiple toolbars, right mouse button
support •Unlimited numbers of data-, results-, and graph-windows
•Inter-window integration: data, results, and graphs can be treated
as objects and converted into one another in anumber of ways
The largest selection of statistics and graphs in asingle system;
comprehensive implementations of: Exploratory techniques; multiway tables with banners (presentation-quality reports); nonparametrics; distribution fitting; multiple regression; general nonlinear
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; stepwise discriminant analysis; log-linear analysis; factor analysis; cluster analysis; multidimensional scaling; canonical correlation; item
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analysis/reliability; survival analysis; time series modeling; forecasting; lags analysis; quality control; process analysis; experimental design (with Taguchi); and much more Manuals with comprehensive introductions to each procedure and examples • Hypertextbased Stats Advisor expert system Extensive data management facilities (spreadsheet with long formulas, block operations, ad-
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vanced Clipboard support, DDE hot links, relational merge, data
verification, powerful programming language)
Batch command
language and macros also supported, "turn-key system" options
All output displayed in Scrollsheets" (dynamic, customizable, presentation-quality tables with toolbars, pop-up windows, and instant
2D, 3D and multiple graphs) • Extremely large analysis designs
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA
designs) • Megafile Manager with up to 32,000 variables (8 Mb)
per record aUnlimited size of files; extended ("quadruple") precision; unmatched speed •Exchanges data and graphs with other applications via DDE or an extensive selection of file import/export facilities Hundreds of types of graphs, including categorized multiple 2D and 3D graphs, matrix plots, icons, and unique multivariate
(e.g., 4D) graphs Facilities to custom design new graphs and add
them permanently to menu On-screen graph customization with
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advanced drawing tools, interactive stretching and resiling of complex objects, interactive embedding of graphs and artwork, special
effects, icons, maps, multi-graphics management, page layout control for slides and printouts; unmatched speed of graph redraw.
Interactive rotation, perspective and cross-sections of all 3D and 4D
graphs
Extensive selection of tools for graphical exploration of
data: fitting, smoothing, overlaying, spectral planes, projections, layered compressions, marked subsets •Price $995.
Quick STATISTICA/w" (for Windows) Acomprehensive selection of basic statistics and the full graphics capabilities of
STATIST1CAAv uPrice $495.
STATISTICA/Dos" (for DOS) ASTATISTICA/w-compatduta anaiv
sb system Price $795.
Quick STATISTICA/Dos" (for DOS) Asubset of STATISTICA/Dos statistics and graphics

Price $295.

Domestic sh/h $10 per product; 14-day money back guarantee.
Circle 143 on Inquiry Card.
MUM
BEIM.
III/MPU
WAWA\

StatSofr

2325 E. 13th St. • Tulsa, OK 74104 • (918) 583-4149
Fax: (918) 583-4376

STATISTICA/PAac - (for Macintosh) A STATISTIC.A/w-compatible,
comprehensive data analysis and graphics system designed for the Macintosh
Large selection of statistical methods fully integrated with presentation-quality
graphics (incl. EDA, multiplots, awide selection of interactively rotatable 3D
graphs; MacDraw-style tools) •Unlimited size of files •Full support for System
7, incl. "Publish and Subscribe" •Price $695.
Quick STATISTICA/Mac - (for Macintosh)

Asubset

of STATIS-

Overseas Offices: Statsoft of Europe (Hamburg, FRG), ph: 040/
TICA/Mac: acomprehensive selection of basic statistics and the full graphics ca4200347, fax: 040/4911310; StatSott UK (London, UK), ph: 0462/482822,
pabfiities of STATIS11CA/mac •Price $395.
fax: 0462/482855; StatSoft Pacific (Melbourne, Australia), ph: (03) 663
6580, fax: (03) 663 6117; StatSoft Canada-CCO (Ontario), ph: 905-849-0737, fax: 905-849-0918. Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Holland: MAB Julsing, 071-230410; France: Version US (1) 40590913; Sweden: AkademiData 018-240035; Hungary: Dagent Kft 186-5782; Belgium: TEXMA 10 61 16 28; South Africa: Osiris 12 663-4500;
Japan (Macintosh): Three's Company, Inc., 03-3770-7600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667-1110.
StatSolt. STATISTICA/W. Cute STATISTICA/W. STATISI1CAANas. Quick STATISTICA/Mac. STATISTICNDOS, Omsk STAllSTICA/DOS. and Scrollsheet are trademarks of StatSort,

What you need
is the new
ProTracer II.

It's small enough to sit on
your desktop. At 360 dpi, it
prints crisp text, precise lines
and the smoothest of curves.
Its speed is undeniable. And
its price — unheard of in the
world of CAD.
Called ProTracer - II, it's
alarge format inkjet plotter
that brings something new
to CAD. Versatility. Because
not only does ProTracer II produce impressive drawings up to 17"x 22" in size, but it also delivers sharp,
high quality text documents.
ProTracer II has an abundance of new features
and capabilities all aimed at making you more productive. Like its speed enhancements. And its
expanded plotting capabilities including alarger
printable area, auto-centering, best fit, replot, and
long axis plotting functions.

If you're an AutoCAD® user
you'll want the ProTracer II
base unit, priced at $1599. It
comes with ADI® drivers for AutoCAD as well as an AutoCAD
12 for Windows driver. Also included is aC-size Windows 3.1
driver and IBM ProPrinter and
Epson emulations.
Our new ProTracer II-GL
model combines the base unit
with resident HP-GL® and HP-GL/2 emulations, and 2
MB memory. It provides support for all major CAD applications and is priced at only $2149.
ProTracer II is backed by afull one year warranty
and optional extended warranties. You'll also receive
unlimited access to our expert technical support.
To receive your FREE sample output packet, locate
adealer near you, or to order direct, call Pacific Data
Products at (619) 625-3643, Fax (619) 552-0889.

Pacific Data Products, Inc., 9125 Rehco Rd., San Diego, CA 92121. In Europe, call (353) 61 475609. ProTracer is atrademark of Pacific Data
Products, Inc. All other brands and product names are trademarks or registered trademarks of their respective manufacturer. Image courtesy
of Autodesk Inc. ProTracer uses PeerlessPagent the advanced imaging Operating System from Peerless. (;) 1993 Pacific Data Products, Inc.
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Drive latency, a
Areal Densities
storage systems and
function of rotation
technology at IBM's
speed, is getting betAlmaden Research
Magnetoresistive head
ter, too. "We've seen
Center and director of
an increase in spin
advanced technology
speed from 5400
at IBM's San Jose,
rpm to 7200 rpm,"
California,
Storage
Spin Doctors
says Paul WasenThin-film
Systems Division,
Hard disk technology is the most rapidly
0.10
inductive
berg,
product-line
MR
heads
will
be
imevolving storage technology, largely as a
marketing manager
portant for maintainFerrite inductive
result of the size of the hard disk market, its
oe'
for Micropolis of
ing a60 percent comhighly competitive character, and indus0.01
2000
1995
1990
Chatsworth, Califor985
pound annual growth
trywide R&D spending on rigid disks. Phil
nia. Spindles spinrate in areal density
Devin, vice president of storage technoloHead
technology
is one of the driving forces
ning 33 percent
for
the
foreseeable
fugies at Dataquest in San Jose, Califaster means data is
ture. "With expected behind hard drive capacity increases.
fornia, foresees density improveMagnetoresistive heads are expected to
mgnetIc
available sooner.
improvements in our accelerate capacity increases, partly because
ments of 60 percent to 65 percent
Combined with inMR heads, the focus they work so well with newer digital read
annually, prices falling by 12 percent per
creased areal density
will shift more to- technologies. (Source: IBM Corp., 1992)
quarter, and product life cycles of less than
(which also means
ward
the
electronics,"
ayear. A key factor in density improvean increase in linear density), the effect is
says Scranton. IBM is just one of many
ments will come from developments in
ahigher data rate. The trade-off is noisier,
companies pursuing research into the dataMR (magnetoresistive) heads, with much
hotter, and more power-hungry drives.
recording,
digital-read-channel,
and
inof the work being done by IBM.
IBM's DFMS and DFHS families of
terface technologies that will help keep
MR heads allow greater areal density
high-performance
3V2-inch drives rotate at
areal-density
growth
at
historic
levels
(see
than either thin-film or ferrite-inductive
7200 rpm. These 1-, 2.1-, and 4.3-GB
"Digital Hard Drives" on page 91).
heads (see the figure "Areal Densities").
drives feature an industry-leading areal
Data density isn't the only good news:
According to Bob Scranton, director of

or 4MBps (writing is slower, on the order
of 200 KBps), future PCMCIA flashmemory disks—like floppy disks today—
may be akey portable-to-desktop enduser link.

It's about time acomputer company listened to
my needs. Not just tell me what they think Ineed.
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Focus on Optics
The principal advantages optical
disks (rewritable and WORM)
have over hard disks are removability and greater bit density.
These combine to make optical
storage ideal for library and
archive applications. In the past,
the optical-storage market was
primarily focused on large 12o 0.•
KI
0
0
0.1
el
tO
and 14-inch drives, but the em00
00
CO
0
CO
01
0
01
01
01
CT
01
01
01
0
0
0
0
01
01
01
01
0
0/
phasis today is on smaller
products (see "Optical
Optical
As capacities increase, so will the popularity of MO
Advances" on page 107).
technology. The plateau in 5'h-inch shipments from 1990 to
Projections for 51/
4
-inch and 31/
2
1992 reflects she effects of the standards turmoil in that
inch rewritable optical drives inmarket. (Source: Disk/Trend, Inc., 1903)
dicate strong market growth (see
density of 564 Mb per square inch, aseek
the figure "Magneto-Optical Drive Sales").
time of 8.6 ms. and the industry's highest
The 51
/
4
-inch form factor is attractive for
media rate of 12.2 MBps. The Barracuda,
desktop applications. "In 1993, we saw the
another 7200-rpm drive from Seagate
introduction of the double-capacity 51/4
Technology (Scotts Valley, CA), offers 8inch drives, which significantly improved
ms seek times and acapacity of 4.1 GB.
the cost per megabyte of optical storage
With lower seek times, improvements in
over the earlier 650-MB models," says Stan
caching, and higher spin speeds, access
Corker, director of removable storage retimes will only get better.
search at IDC (San Diego, CA). And things

are likely to get better. Hitachi, outpacing
optical-drive manufacturers HewlettPackard, Sony, and IBM, has released its
triple-density 2-GB 51/
4-inch drive.
Rewritable optical drives in the 3'h-inch
"rigid floppy" form factor are also becoming more capacious and attractive.
"The momentum is with the 31/
2-inch
drive," says Patty Chan, optical-storage
analyst with Dataquest. "It's asmaller form
factor, the entry cost is much lower, and it
can be used in many more applications.
We expect 1993 figures to show 31
/
2
-inch
drives surpassing 51
/
4-inch drives in unit
shipments, and in 1995 we anticipate some
3'h-inch drives in excess of 500 MB."
Because optical is aremovable storage
medium, there is astrong demand for
interchangeability standards. "The development of standards probably tends to
throttle back the rate of technological improvement," comments IBM's Scranton,
referring to the disparity in bit-density improvements between magnetic and optical storage over the past several years.
"CD-ROM players, for instance, have been

Boarding Pass

From the City of Angels to the Windy City or

Tale of the Tape
Magnetic tape products are growing quickly in capacity and, despite impressive improvements in hard disk storage, are keep-

A,

CD-ROM Breaks Through
ing pace with magnetic
20,000
drives. A critical end18,000
user issue with tape is
16.000
storing data faster, particularly in
14,000
server environments where .the
12,000
window for backing up data is con10,000
8000
strained, but the amount of data to
6000
be backed up keeps growing.
4000
QIC (quarter-inch cartridge)
2000
drives account for 76 percent of
o
o
o
co
the installed base of all computer
o
cn
o
ao
o
oo
a,
tape drives, according to Robert
Abraham, an analyst with Freeman Associates in Santa Barbara, After years of slow growth, CD-ROM players are
California. "This momentum— starting to be considered standard equipment on desktop
PCs. (Source: Disk/Trend, Inc.. 1993)
coupled with astrong desire for
by PC users," says Para Yale, tape marbackward compatibility, well-defined perket analyst at Dataquest. Yale estimates
formance migration paths, and low costs—
1993 shipments of QIC 31/
2-inch floppy
has discouraged many users from defecting
interface products at more than 2million
to helical-scan or optical technologies,"
units, mostly for stand-alone PC backup.
he says.
QIC tape products can be configured
Desktop penetration, however, remains
low, at less than 10 percent of desktops.
to compatibly serve arange of computing
Arguably the fastest-growing tape
environments, from mainframes to lapmarket segment is parallel-port interface
tops. "The highest growth area is the QIC
tape systems; these products can support
31/
2-inch format, and that's being driven

TI's patented BatteryPro- System
gives you three to five hours* of color computing.
At Texas Instruments, we listened to your travel needs. That's why we built
two performance features into every TravelMateni 4000E notebook computer.
One is the powerhouse 486 processor that helps make your applications
scream. The other is our breakthrough BatteryPro power management system. This patented system monitors and maintains low power to various
system resources such as the display, hard disk drive and ports until these
devices are needed. Walk away for awhile and BatteryPro puts your TravelMate

ywhere in between, you've got the power.
to "sleep Once you return and hit any key, you're right where you left off.
With the TravelMate's advanced power management
features, even when you need to fly you won't feel grounded.
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'Battery Irte measured by PC.sfaganne's Battery Rundown Test. Actual results may vary.

Thousands of units

at the same density for many years. The
reason is media interchange standards."
In terms of unit shipments, however,
CD-ROM is the fastest-growing segment
of the optical marketplace (see the figure
"CD-ROM Breaks Through"). Until recently, CD drives were strictly aftermarket
products, typically oriented toward publishing and data-distribution applications
rather than storage. "CD-ROM has graduated from an aftermarket item to an option
in the standard configuration," notes Dataquest's Chan.
End-user and OEM interest in CDs is
being driven primarily by pricing, but functionality helps. "Over the next two years,
the price of CD-R [CD Recordable]—now
around $5000—will drop fast. In that same
time frame, we can expect to see erasable
CDs," says Chan. These developments will
likely push CD-ROM drive prices lower.
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STORAGE HOT SPOTS

degradation of data and higher compression
ratios (lossy).
The data compression market is fairly ma-

Perhaps more than any other product, the juke-

Capacity, security, and

ture, and desktop products like PKZip from
PKWare (Brown Deer, WI) and Aladdin Systems'

box is an enabling technology with apotent mul-

availability are the critical

tiplier effect; it allows improvements in optical-

buyer issues. Performance,

(Watsonville, CA) Stuffft are tried and true, wide-

and tape-storage drives to be multiplied many

though less critical, is still

ly used, and inexpensive. Typically, these utilities

times over. Because the price of the jukebox ro-

important. "On our 5'1.-inch

operate at the archive or directory level, which

botics remains the same, doubling drive capaci-

library, the worst-case time to access data is 15

means that they can compress segments of a

ty in ajukebox has the effect of halving the cost

seconds or so," Ingmire says. "We're looking to

disk, keeping directories and file structures in-

per megabyte. Hewlett-Packard, aleader in the

improve that by 50 percent or more with a dou-

tact. "For archive-level compression, the goal

growing 5'1.-inch optical jukebox market, found

ble-pickee—robotics that can handle two car-

is efficiency, not speed. That's where the com-

that the release of its 1.3-GB optical drives

tridges at once rather than just asingle disk."

pression-ratio wars are happening today," says

SQUEEZE PLAY

Real-time compression services, such as those

caused aflood of jukebox sales.
But price and capacity aren't the only issues.

David Schargel, president of Aladdin Systems.

"The challenge of optical drives and jukeboxes is

Data compression, once a rarity, is now com-

embedded in MS-DOS 6, are faster but result in

to help smooth the pyramid, so it's not an ugly

monplace and is even bundled into many stor-

less compressed files than archive-level prod-

transition between on-line data and off-line data,

age products. Compression can be accomplished

ucts.

and to help make network administration anat-

either by hardware (which is faster) or software

Images, motion video, and multimedia will be-

ural act," says Pam Ingmire, product marketing

(which is less expensive and more flexible) and

come commonplace on the desktop only if there

manager at HP's Greeley, Colorado, storage-sys-

with absolutely no loss of data and lower com-

are price and performance improvements for

tems division.

pression ratios (lossless) or with no appreciable

silicon-based products that support JPEG and

New Intelligent Docking: So smart it

MPEG compression. "Until you compress video

The demand for fault-tolerant storage is paced

or still-image data, it's just too voluminous for a

by users' growing awareness of the value of their

PC to handle," says Eric Hamilton, manager of

data. Different solutions provide different de-

microcode for C-Cube Microsystems and chair of

grees of security, and users must select their

the ISO JPEG committee. C-Cube is developing a

solution and its risks. "There are many different

chip to support H.261 video, as well as MPEG

levels of fault tolerance, going all the way to on-

and JPEG compression and decompression. By

line transaction-processing systems where every-

the end of 1994, volume pricing for the chip is

thing is paralleled," notes Jim Porter, president

projected to be under S100.

of Disk/Trend in Mountain View, California.

DEALING WITH DISASTER

nology, is one popular approach to creating

Disk arrays designed to increase the reliability

fault-tolerant storage (see "Disk Arrays Ex-

Redundancy, as exemplified by RAID tech-

and perforrnance of disk-storage subassemblies

plained," October 1992 BYTE). But, as storage

are also leveraging the improvements made in

components become more bulletproof (IBM's

drive and interface technologies. "High data-rate

DFMS and DFHS drives sport 1-million-hour

applications—like multimedia PCs and audiovisual

MTBFs [mean times between failurest—that's

software—are growing," says Joel Hagberg, Raid-

114 years of uninterrupted use), fault-tolerant

ion product manager at Micropolis. "At the same

storage should become less expensive, more

time, mission-critical applications are migrating

manageable, and more available. "We've just

down to the network. The result is storage re-

seen the tip of the iceberg in terms of the kind

quirements that are going sky-high and an in-

of confidence we'll have in a file server, say,

crease in the need for fault-tolerant storage."

five years from now," concludes Porter.

not only desktop systems but laptops as
well. A variety of manufacturers, including
Colorado Memory Systems, Conner Peripherals, and Tandberg Data, offer parallel-port interface products.
DAT (digital audiotape)—because of
its storage density and small form factor—
is popular for data-intensive storage applications at the desktop, the workstation,
and the server level. Products by Conner
Peripherals, HP, Sony, and others are making inroads into the tape-storage market.
At the high-end, DEC's DLT (Digital
Linear Tape) offers capacity, speed, and
extreme reliability. The design allows for
ahead life of 10,000 hours (nearly five
times that of previous drives), arecommended average of 10,000 reads/writes
per cartridge, and an MTBF (mean time
between failures) of 80,000 hours.
The Storage Boss
Managing the storage hierarchy—whether
for aPDA, laptop, workstation, server, or
mainframe—is getting more complex, and
the consequences of mismanagement are

An industry first from Texas Instruments:
Automatic load and system configuration.
We call it the ultimate desktop replacement. You'll call it remarkable.
It's our new 'fravelMatelm Intelligent Docking System+.
And by listening to the
needs of notebook users, we've created the industry's most advanced docking
system available. It's also the most complete.
Just insert any TI TravelMate 4000E notebook computer into the autoloading mechanism, push abutton, sit back and watch the docking system do
the rest. Expansion is asnap too, with six ISA and two PCMCIA card slots and
four drive bays.

knows if your TI notebook is coming or going.
Our Intelligent Docking System makes the transition from notebook to
desktop replacement fast and easy When you dock, it knows whether you
have an external monitor, keyboard or internal modem. Meaning you don't
have to reconfigure each time you insert your TravelMate. When you're
ready to hit the road, simply click an icon and the system knows to save
the file you're working on, close Windowsn'and eject your TravelMate.
Then away you go. That's
true desktop replacement.
From the one notebook
company who listens.
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*Color =niter shown above not included with Intelligent Docking System.

State of the Art Managing Mass Storage
getting more expensive. A survey of 450 information systems executives at Fortune
1000 companies found computer downtime cost an average of $78,191 per hour
and occurred, on average, nine times ayear.
A typical "outage" cost $330,000, including the costs of recovering or reconstructing data. Clearly, users must prepare themselves and their data for the inevitable.
In the client/server environment, this
preparation can be complicated, and hierarchical storage management systems are
being called on to automate backup and
recovery, manage file migration, and oversee volume and library management services. The goal is to create ahigh-reliability, high-access, high-performance data
management environment. "Hierarchical
storage management comes from the mainframe world, and users migrating to client/server are looking for the same kind
of management tools they had on their
mainframes," says Barbara Goldworm,
product-line manager for management services at Novell in Provo, Utah.
NDMS (NetWare Distributed Manage-

ment Services), Novell's management
three of the storage pyramid layers: magstrategy, supports the utilities and funcnetic disk, optical disk, and tape. Conner
tions to allow decentralized management
HSM, which is typically configured with a
of storage and data across distributed endedicated storage server running as its privironments. Within NDMS today, HCSS
mary task, has three logical components:
(High-Capacity Storage System
the network interface, migraServices) supports hierarchical
tion and data management
management across the mag- Hierarchical
software, and analysis and renetic disk and optical disk lay- storage management porting to support assessment
ers. "The Novell strategy is to comes from the
of migration thresholds. "From
provide key management serthe user's perspective and
vices within NDMS, plus APIs mainframe world,
from the network administrato development partners for ex- and users migrating
tor's perspective, Conner
tended or specialized additional
HSM is just one large storage
to client/server are
services," Goldworm notes.
pool," explains Rick Luttrall,
HCSS lets users set "water- looking for the same
product marketing manager for
marks" on disk capacity and kind of management
Conner's advanced network
trigger transparent data migra- tools they had on
products. "They really don't
tion to and from magnetic and
know where the files reside
their mainframes.
optical storage.
within the hierarchy; that's
Conner Software Products
transparent."
(Lake Mary, FL) offers hierarchical storage
One of the problems confronting prosmanagement software called Conner HSM.
pective storage management customers is
The Conner system is designed specifian uncertainty about their true storage
cally for automated data management on
needs. With individual desktop applicaNovell NetWare networks. It manages
tions expanding data requirements, main-

We're listening. We're learning.

frame applications migrating onto networks and desktops, and altogether new
applications emerging, it's difficult to project storage needs. "We provide atool,
HSM Planner, that helps users analyze operations across the enterprise—all the
servers on the network—and determine
what their storage requirements are and
are likely to be within the next three years,"
says Luttrall.
Storage Directions
What can we expect in the future? Flash
memory will become less expensive and
smaller and increase in capacity. As desktop and laptop operating systems become
"flash friendly," look for operating systems
on achip. Also, solid-state disks, such as
DEC's new 580-MB DRAM ESP580, can
be expected to penetrate specialty markets
like high-speed, high-value transactionprocessing appligations, where data integrity is paramount and I/O storage is the
bottleneck for high-value transactions.
In hard drives, you should look for bigdrive capacity (i.e., 500 MB) on small

drives and lower per-megabyte cost everywhere. Also, advances in interface technology will make it easier and less expensive to use these large-capacity drives (see
"IDE Takes Off" on page 97). MO storage
will experience faster density increases
than it has in the past, while in CD-ROM,
prices will continue to fall and multispeecl
drives will proliferate, with triple- and
quadruple-speed drives from companies
such as NEC and Pioneer becoming increasingly common.
On the cutting edge, look for holographic storage products to come to market within the next year. Tamarack Storage
Devices of Austin, Texas, aspin-off of
MCC, expects to ship its holographic product, called MultiStore, in the second quarter of this year. MultiStore will provide
30 GB of removable WORM storage at
an initial end-user cost of $6000, dropping
to $3500 with volume. Media cost is projected to be $5 per gigabyte. The device is
essentially an auto-loader for 30 21/
2
-inch
disks, each of which stores agigabyte of
data on aDu Pont photopolymer material

similar to that used in holographic art.
On the software side, hierarchical storage management software will get more
robust, address more layers of the pyramid, and better manage storage devices.
In the next three years, you'll see capable,
multiplatform products that offer mainframe-quality data-storage management
in distributed environments.
All these improvements will be necessary, as the future will bring more and
more data that's increasingly critical to
success in awide variety of businesses and
industries. "Keeping your detailed manufacturing data on-line so you can optimize
production efficiency and products, for instance, is acompetitive investment," notes
IBM's Scranton. "If it produces improved
quality and reduced cycle time, then more
companies will be using data as acompetitive weapon." The result is an accelerating demand for products to ease the
management of that data. •
Scott Wallace is aBYTE technical editor. He can
be reached on BIX do "editors."
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The most comprehensive line of 486 notebooks
designed specifically to meet your needs.
When it comes to listening to your notebook computer needs, at Texas Instruments we hear what you're
saying. And it shows in our line oflYavelMate 4000E Series notebooks. After all, we offer awide range
of 486-based notebooks plus an Intelligent Docking System with your needs in mind.
You'll find the entire high-performance lineup, from our economical monochrome WinSX/25 to
our active matrix color WinDX2/50' powerhouse, is ideal for portable and desktop replacement needs.
The critics agree. To start with, Texas Instruments notebooks are the only products in any category ever
to win five PC Magazine Editor's Choice Awards all in asingle issue.* And that's just the beginning.
But, there's really only one way you can find out if aIYavelMate 4000E is right for you. 'IYy one!

We're delivering.
TRAVELMATE 4000E SERIES NOTEBOOKS
DISPLAY

PIOCESSOR

MEMORYt

PRICEtt

Active Matrix Color

4860X2-50MHz

4M8 RAM/200M8 IDO

$3.999

Dual Scan Color

4860X2-50MHz

4MB RAM/200M8 IDO

$3,499

Cold.

4860X2-40MHz

4MB RAM/200MB HDD

$2.999

Color

486SX.25MHz

4MB RAM/120MB HOD

$2.249

Monochrome

4860X2-50MHz

4MB RAM/200M8 HOD

$2,1399

Monochrome

486SX.25MHz

4MB RAM/120MB HOD

$1,899

TRAVELMATE INTELLIGENT DOCKING SYSTEM
COMPATIBILITY
TI TM4000E
Series Notebooks

EXP/U4SION
Six 16-bit ISA slots,
two PCMCIA Type Ill slots,
four drive bays

INTERFACES
Petal le1/2 Serial, VGA, Mouse,
keyboard end game parts,
NJ-fl jack

PRICEtt
$849

1RAM expendable to 20MB with optional memory. 11 Estimated street price. Dealer prices may very.
Five Editor's Choice Awards In August 1993 taste of PC Hamm"
trwelee, 9,9,032, WADS, %SR, BetteryPro and Extending Tour Retch Wttà Innovation' ta, trademerks of Tens Instruments
The Reedy-to-Run logo and Windows ere trademarks of Microsoft Corporation. The Intel ['tide logo is atredemark of Intel Corp. 01194 TI

Circle 150 on Inquiry Card.

Then decide if indeed we have been listening. Learning. And delivering. Simply call
1
800-527-3500 to find the 'fravelMate
dealer nearest you.
EXTENDING YOUR REACH
WITH INNOVATION"
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Don't waste precious time. Use Sony QD2120 formatted QIC-80 data cartridges. The perfect shortcut for your QIC-80

ONLY
QN
SuNY
DATA MEDIA

drive Saving you up to two hours of formatting time for more productive pursuits.
001.1141•0E1
11M10411,1137,1

21211

Like backing up your critical data. To keep your PC system running on schedule,
take the quick route. For more data, just call 201-476-8199.

0 1993 Sony Electronics Inc. Sony and Only On Sony are trademarks of Sony. Reproductron In whole or in part wrtnout woden permission is prohrbIle9

S 0 NY

All rghts reserved. 131C-80 doves from Colorado Memory Systems, Conner Peripherals, lornega, Surnmd Memory Systems and wangtek.
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DIGITAL HARD DRIVES
Older analog read technologies are giving way to DSP-based digital read channels, which let you
pack more data on your hard disk
PETER WAY NER

O

ver the next several years, most hard
drive manufacturers will abandon
purely analog recording technology and begin shipping drives that use digital techniques. The new technology, called digital
read channel, will at least double the amount
of information that can be packed into each
square inch of ahard drive platter, and
there's no reason to doubt that further advances will produce even greater improvements in density. Such improvements in
density are necessary as desktop machines
move to applications that employ such rich
data types as voice and video.
The key to the transition is acollection
of low-cost drive controllers from companies such as Cirrus Logic (Fremont,CA),
IBM Storage Systems Division (San Jose,
CA), and Adaptec (Milpitas, CA) that incorporate digital signal processing to digitally process the signals from the disk fast
enough to sustain the data rates needed by
the main computer. These controllers use
adigital signaling technique known as
PRML (partial-response maximum-likelihood) that was originally used for communications with deep space probes, such
as the Viking Lander. If the technique
helped keep data clear through all the background interference from space, there is
no reason why it can't help keep the data
from disk drives clear, too.
PRML lets you pack more information
into each track of adrive, because the algorithm allows the drive hardware to filter
out the noise associated with densely
packed data. The algorithms use knowledge of how nearby bits can blur together
in order to clean up the signal and detect
spurious signals. The new chips also pack
more tracks on each platter by using digital techniques to align the drive head over
the correct track. When these two improvements are combined, they can lead
0 to adoubling in the amount of data stored
m per disk. That means the cost of hard disk
8
storage per byte will be cut in half.
continued
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State of the Art Digital Hard Drives
field saturates the coating
When these bits are handed to the drive,
and completely aligns all
the drive electronics then encodes them
molecules. Old analog caswith ECCs (error-corrected codes), such as
+5 V
The write circuitry lays
sette decks stored the sound
Reed-Solomon codes. ECCs have redundown acontinuous
in
the
strength
of
the
field
dant bits that let the hardware reconstruct the
signal consisting of
that created larger and
original data when errors occur. The codes
6
peaks and valleys.
smaller magnetic patches.
are awell-studied branch of mathematics.
This technique is not genThey often amount to constructing overerally used in disk drives
determined systems of equations where m
because saturated blips are
equations and nunknowns exist, and m is
easier to read and write at
greater than n.
Time
high speed. This ease is
This resulting bit stream is then con-0.2
also why digital tape playverted into RLL codes, which add redun-0.6
ers are making such inroads
dant bits to guarantee that not too many is
The read circuitry
in the consumer audio
or Os fall in arow. The process for writing
samples the signal at
world.
to the disk generates anew magnetic mark
regular intervals and
For years, drive manufor every time a 1occurs. If a 1doesn't
-3.3
deducts the shape of
-3.7
facturers have continued to
the written signal based
occur often enough, the clock that tries to
on the samples.
use tried-and-true analog
count the position along the drive starts to
read techniques while condrift, and the drive may drop abit. Cirrus
-5 V
centrating on other techLogic uses an RLL in which every 1is sepnologies to increase disk
arated by at least one 0and no more than
As laid down by the write circuitry, 1bit on
capacity.
One
major
target
has
been
reseven Os. During the course of this process,
ahard drive corresponds to magnetized spots on
ducing the distance between the head and
the bits increase in number by 50 percent.
the surface of the disk, while 0bits corresponds
the platter. The closer the head, the smallto the absence of magnetization. The signal on
This loss of packing density is necessary to
the disk resembles asmooth curve. The read
er the magnetic spot and consequently, the
guarantee the accuracy of the data.
electronics, however, doesn't see asmooth
more data that can be packed into one
The effects of writing bits on adisk can
curve. Rather, it samples the signal at discrete
place. Of course, small spots also mean
be seen in the figure "Sampling Signals."
points. Interpreting these samples gets tricky as
weaker induced fields when reading, so
The curve represents the strength of the
increasing bit densities pushes the peaks closer
researchers have also concentrated on the
magnetic mark at aparticular point on the
together.
development of more sensitive thin-film
track. Some of the peaks point up and
Hard Drive Basics
coatings. Research certainly continues in
others point down. Drive controllers usuTo understand this approach, you need to
these two areas, but manufacturers are
ally alternate positive and negative peaks
begin with the physics of building ahard
turning to PRML because the electronics
to help distinguish them.
drive. A drive uses electromagnets to store
necessary to do the more complicated
The old generation of technology used
data on the magnetically sensitive coatdigital calculations are finally becoming
two peak-detection circuits to determine
ings of the platter. When the electromagnet
inexpensive enough to make digital drives
whether apeak occurred. One circuit
is turned on, it generates amagnetic field.
acommercial possibility. Digital techwould check to see if the signal was above
The molecules in the coating align themniques let disk makers achieve signifiapreset level, and the second would take
selves in the direction of the field in the
cantly larger packing
the derivative of the
same way that acompass turns to align itdensities without insignal and look for a
self with the magnetic field of the earth.
vesting the money in
0. This worked well if
READ TECHNOLOGY
Current can pass through the electromagbuilding physically
the peaks were spread
nets in two directions, which means that remore precise mechaapart, but as they grew
sultant magnetic fields can have one of
nisms or developing
closer, the mingling of
two opposite orientations. When you flip
more sensitive recordtwo peaks would often
•Is simple to implement
the polarity of the electromagnet, it will
ing media.
add false peaks.
leave asimilar pattern in the coating.
•Needs clean samples
You read the data from the disk using
Encoding Data
The Role of PRML
•Can't handle closely
the reverse of the write process. The magThe process of converThe main problem with
packed bits
netic fields in the coating generate tiny
ting bits into magnetic
crowded signals is that
electrical currents in the coils of the elecmarks on a disk inthe read electronics do
tromagnets as they pass under the read/
volves at least three difnot see the smooth
write head. The presence or absence of an
ferent layers of algocurves as shown in the
•Requires fast processors
induced current determines the value of
rithms. On the highest
figure "Sampling Sig•Can filter noise and other
the spot.
level is the operating
nals." The heads can
At this level, both analog and digital
interference
system, which writes
only provide a few
hard drives and analog and digital tape
the file (which may alsamples for each peak.
•Allows denser packing
drives operate in the same manner. The
ready have been comThus,
as you crowd
of bits
main difference is that the disk drives
pressed by software) to
more bits into asmallrecord bits as spots where the magnetic
the disk electronics.
er area, you need some
Sampling Signals

Analog

Digital
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erate ±3.7 for the first sample and ±3.4 for
method of determining to which peak a rithm's job is to determine when and how
the second sample after it writes and reads
noise skews some of the sample points
sample belongs. This is the role of the
acalibration pattern. Another might choose
(see the text box "PRML at Work").
PRML algorithms in digital read channels.
the pair ±3.2 and ±3.5.
The algorithms determine whether each pair
Cirrus believes that the SofTarget techEmbellishing PRML
of samples belong to the same peak or to
nology gives drive manufacturers the abilSome manufacturers have developed protwo different peaks. More important, the
ity to relax their tolerances on the magprietary approaches to these PRML algoalgorithms adjust themselves when errors
netic media and the heads. The heads and
rithms. Cirrus touts its SotTarget feature
occur, because it is not uncommon for noise
the media do not have to perform in as
that allows the electronics to tune itself on
to skew samples and add false peaks.
various drives. The electronics can use a narrow arange as before.
The PRML algorithms used in digitalrange of different polynomials in the conread-channel controllers are similar to the
The Electronics
volutional codes and also set the expected
algorithms that were developed in the sixties
Companies such as IBM, Cirrus, and
values for each peak. Each drive can tune
and used to process convolutional codes.
Adaptec like to characterize digital-readitself and choose the best values. One drive
These codes built in acertain amount of rechannel systems as using digital signal promight decide that its peaks normally gendundancy and error correction by writing
each bit down as the sum of several of the previous bits. For instance, one simple convolutional
code might write bit ias the sum
of bit i, bit i-1, and bit i-3. Bit i
can be recovered at read time by
subtracting out the values of bit
i-1 and bit i-3. Normally, these
RML (partial-response maximum-likelihood) comes into play when noise skews
convolutional codes will store
one of the samples of the signal from the disk. In the figure "A Noisy Sample," the
each bit as the result of two or
signal should properly decode to bit pattern 101, but the third sample is hard to interpret.
more different polynomial equaIt could be the beginning of anegative peak that was attenuated, or it could be apeakless
tions based on the previous nbits.
point that was amplified by aglitch or by interference with aneighboring peak.
The more complex the polynoA peak-detection algorithm could be confused by the noise in this signal. It might
mials, the more resistant the code
detect
an extra negative peak in the 101 bit pattern. This weakness in peak detection is
can be to error.
one
reason
drive makers can't pack too many peaks close together unless they resort to
If there is no noise, these contechnology that yields amore intelligent interpretation of the samples.
volutional codes can be decoded
by reversing the equation and
Under PRML, the drive electronics doesn't try to interpret the third sample until later
subtracting out the values of the
samples arrive. In fact, PRML tracks both interpretations and then computes the partial
previous bits that have already
error that would occur with each interpretation. Assume that the standard assumed value
been decoded. But if there is
for apeak is ±3.5 and aflat section
noise, the algorithm can use the
is 0. Interpreting the 101 pattern as a
ANoisy Sample
extra information present to de110 would generate 12.8 total units
termine which bits were flipped.
o
1
of error. The correct interpretation,
It tries to identify the most likely
however,
would
only
generate
2.0
bit that caused the error. The alIs this the start of a
units of error. Thus, the PRML can
gorithms for doing this are often
new negative peak or
make the correct choice for the
known as Viterbi algorithms. In
part of anoisy 0?
the simplest form, they amount
interpretation.
to checking all possible errors and
Although it is possible to make
looking for the best match to the
the decision after the fourth sample,
data in question. This technique is
Time
aPRML algorithm might wait until
useful if you are using asmall
the fifth and sixth samples arrive
polynomial involving only afew
before choosing the interpretation
bits that could go wrong. In the
with the smallest amount of error.
most complex cases, the algoThis
is one reason why drive
rithms perform like dynamic procontrollers alternate between
gramming algorithms.
positive and negative peaks. The
Convolutional codes are good
fact that two peaks of the same
models for disk drives where
The third sample in this example signal is an
tightly packed data may create
polarity can't follow each other

PRML at Work

peaks that overlap. The tail of
one bit can often interfere with
the signal of another. More important, each peak can contain
several sample points. The algo-

disallows certain interpretations and
akes it easier to weed out bad
choices.

anomaly—it doesn't correspond to aIbit or a0bit.
Using PRAM, the read electronics use the value of
follow-on samples to correctly interpret the
anomalous sample as part of a0bit.
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State of the Art Digital Hard Drives
Effects of Digital Read Channel
Analog read

Digital read

Tracks separated to
prevent interference
•
•
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Spots separated to
prevent peak overlap

PRML lets you increase
density of dots on atrack

a

e

e

Digital filtering allows more
closely packed tracks

Digital technology lets disk makers pack lais more closely on individual tracks and also pack tracks more closely. The advent
heads will further increase the packing density of hard disk platters.
cessing. While this is true, the use of these
words can cause some confusion because
the electronics built into the drive hardly resemble the DSP (digital signal processor)
chips that are common today. The standard
DSP is astand-alone computer with some
beefed up circuitry for doing simultaneous
multiplication and addition.

•

On the other hand, these drive controllers can do only one thing—interpret
the signals coming off the disk. The electronics are hard-wired circuits that can
only be reprogrammed in small ways. The
circuits must be simple because they have
to process the data at high rates. The Cirrus CL-5H4400, for instance, can put out

(fma,swelo-resislire

data at up to 64 Mbps at channel frequencies of up to 96 MHz.
The work that the CL-SH4400 does can
be broken up into five basic steps. First, a
companion chip, the VM6400 from VTC
(Bloomington, MN), converts the raw
signal from analog into 6 bits of digital
representation. When this arrives at the

Introducing the $139 investment no
computer user can afford to be without...
"Don't take chances...Get the
ultimate proctection...BackUPS from APC."

PC World
Top 20
Upgrade

Back-UPS
2 5 0_,

Blackouts, brownouts, sags... if you use
Call for your
computers, your bottom line is directly linked
FREE 60 page
to your power line. The fact is, your data and
PC power
hardware are vulnerable to problems that -surge
protection
suppressors and power directors just aren't
handbook!
equipped to handle.
Now there's an Uninterruptible Power Supply (UPS) to suit
any budget. BackUPS® are perfect protection for LAN servers,
personal computers, phone/fax systems, POS equipment, or any
other device that can go down when the power does. If lighming
is aconcern, Back-UPS are even backed by a$25,000 insurance
policy against surge damage to your equipment (see details).
So don't wait for the inevitable power problem to rob your
business. Protect your productivity with Back-UPS, available
where quality computer
products are sold.
APC Back-UPS provide
instantaneous battery power
during power disturbances,
so your data and hardware
are safe!

AMERICAN POWER CONVERSION

800-800-4APC,

dept. A2

liusinessweck's #1 Flot Growth Company!(NASDAQ:APCC)
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Bethe first kid on the block to get your hands on the FS 1G from Exabyte. It's the ideal SCSI minicartridge tape storage system
for PC, workstation and LAN applications. Windows, imaging and networking makes 1gigabyte amust. At 1.5 gigabytes (2: 1compression)
the FS 1G meets your computing needs now. And it backs up your data at over twelve times the speed of other minicartridge tape systems.
Our exclusive 1+1 Warranty gives you ahill 2years of protection with 48-hour cross-shipment replacement policy, including
famous Exabyte worldwide technical support.
For aFREE Exabyte Storage Planner, che software tool designed to guide your
network tape storage decisions, call 1-800-866-6002 today. Then watch Exabyte leapfrog

EXAM/ME®
We're Backing It Up.

the competition in capacity, price and performance!
Circle 93 on Inquiry Card (RESELLERS: 94).
Exabre is aregistered trademark and FileSECURE and EXATAPE are trademarks of Exabre Corporation •11100 West 82nd Street •Lenexa, KS 66214 USA •Phone (913) 492-6002 •Fax (913) 492-2465

01994 Exabre Corporation

State of the Art Digital Hard Drives
CL-SH4400, the signal is equalized and
smoothed before the PRML algorithm attempts to filter out the errors. This is because the response of the head to the magnetic field is often not smooth. Finally, the
chip removes the RLL codes and presents
the result in ordinary form.
In addition, Cirrus makes the CLSH3300, aone-chip version of the CLSH4400NM6400 pair that performs at a
slower rate of 40 to 48 Mbps. A 64-Mbps
derivative of the CL-SH3300 will be available soon, and Cirrus plans to push the
two-chip version to even higher rates. Both
packages are made in CMOS.
The Future
The emergence of PRML drives is likely to
be responsible for major gains in price/
performance of hard drives over the next
several years. At this point, Cirrus claims
that new drives can increase in capacity
by up to 50 percent if the company uses the
CL-SH4400 SofTarget technology with
conventional heads and magnetic media.
In the future, further gains will come

when drive manufacturers can build magneto-resistive heads. These heads contain
special resistors that change their resistance
as they pass through the magnetic field
caused by amagnetic mark on the disk platter. These heads are better tuned for PRML
algorithms because they generate smoother
signals. When these heads become common, drives should be able to pack twice
as much information again into each platter.
The simple PRML algorithms used in
this first round of drives is just the beginning. More complicated coding algorithms
can result in greater densities of data.
IBM's Almaden Research Center (San
Jose, CA) is experimenting with atrelliscoded PRML system that uses amore sophisticated coding algorithm that is commonly used in high-speed modems. Its
system uses atechnique called Matched
Spectral Nulls that more accurately tunes
the coding algorithm to the read-head response. The algorithm knows which types
of errors are more likely to happen, and it
can recover those better. IBM is reporting
that experiments show that at least 15 per-

cent more information can be packed into
each track, and more important, off-track
performance is improved, allowing narrower track widths.
These algorithms promise to reduce the
amount of error correction that is built into
the system. At this time, the three levels of
codes—ECC, RLL, and PRML—significantly increase the number of actual bits
that are written to the disk. If the coding
process can be more properly tuned to the
channel, then more data can be written.
The future drives will no doubt include
even more innovations in coding technology. Digital disk electronics was not possible until recently; you couldn't fabricate
chips with enough transistors to do the
necessary computations. Now that this
technology has arrived, there will be plenty of room in the future for new systems
that incorporate better algorithms and more
robust codes. •
Peter Wayner is aBYTE consulting editor. He can
be reached on the Internet at pcw@access.digex.net or on BIX as "pwayner."

All Bernoulli® products up to
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Product
150MB Insider IDE Drive and Disk
150MB Insider Drive and Disk
150MB Transportable Drive and Disk
90MB Insider Drive and Disk
90MB Transportable Drive and Disk

Old SRP
NEW
$1099
$1225
$799
$949

New SAP
$589
$599
$699
$499
$599

Product
Single 150MB Disk (in 5-Pack)
Single 105MB Disk
Single 90MB Disk (in 5-Pack)
Single 65MB Disk
Single 35MB Disk

'omega's just been tagged the new
low price leader for removable storage. We've cut prices permanently
on the most reliable storage devices
around—including the high-perfor90

Old SAP
$159
$169
N/A
$129
$79

New SAP
$109
$99
$99
$59
$39

manee MultiDise" 150 Drive See
your dealer or call 1-800-695-4028.

The Bernoulli MultiDisk 150 Drive can use 150, 105, 90, 65 and 35MB disks interchangeably. e1993 lomega Corp. The lomega Logo and Bernoulli are registered
trademarks and MultiDisk is atrademark of lomega Corp.
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Now more than ever, we're
giving power to the people.
Our Pentium-based PCI
systems are priced hundreds,
sometimes thousands of
dollars le« than competitors'
,

comparably configured
Pentium .sysiems. That's PC
power everyone can afford!
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Best Overall
Systems Supplier

#1 in Overall Reliability
& Likelihood of Buying
Again. 1993 & 1994

Be tService
Best Mail Order Co.
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Best Service

You Got a IlaV;71
By the Time We Get to Woodstock
When historians write the history of the personal computer industry
years from now, they'll remember Gateway 2000- as the radical PC
manufacturer that gave power to the pople by selling the highestquality, latest-technology computers at affordable prices. By
showing PC buyers alevel of service they thought was a
throwback to the peace and love era. By giving real meaning
to the tattered, worn-out term "value."
When Gateway 2000 came onto the scene, the

Itt

* onset"

-sleilittc.kaaw

establishment computer companies were charging
whatever they wanted for technology.
Gateway was areal downer to them
because we began selling the same
technology for awhole lot less. And
the buyers were very smart. They
shouted, "Hell no, we won't go," to
the big companies, and took achance
on the revolutionary Midwest company
called Gateway 2000. Soon agreat legion of people — even more
than Woodstock attracted — was buying Gateway PCs.
Today, Gateway 2000 is bigger than many of the companies for
which it was an alternative. So why should you buy aGateway
computer today? Same reasons as in the beginning. You still get the
best price, quality and service from us.

Demonstrations
That's why PC Magazine readers said Gateway 2000 was #1 in
overall reliability, and we also received the most votes when readers
were asked if they would buy again from the same company — in
both desktop and portable PC categories. (Thanks, PC Mag readers!)
That's why, for the third consecutive year, we swept Computer
Shopper's Best Buy Awards. (Thanks, Shopper readers!) And that's
why we took five top honors in PC World's World Class Awards,
including Best Mail Order Company and Best Service and Support.
(Thanks, PC World readers!) Even though we're now aFortune 500
company, we still champion anti-establishment thinking. Check it out.
You'll find GW2K is far-out, groovy and totally unreal!
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Gateway Gives You Performance
The Eagle has Landed
When Gateway 2000' introduced aPentium"-based system —
loaded — for under $4,000, everybody in the industry knew the Eagle
had landed. The best PC value on the planet had arrived! The editors
of PC/Computing heralded the accomplishment by naming it Best
Desktop of 1993.
Then we topped our achievement by offering four Pentium
processor-based systems, including anew 66MHz model, priced from
$2,495 to $3,995. Now that's agiant leap in value for one of the
highest-performance PCs on earth. These systems are tomorrow's
technology available today at affordable prices — only from Gateway.
Our P5 systems include Intel's 64-bit Pentium processor, which
moves instructions and data twice as fast as a486 system. The P5
PCs get another performance boost from aPCI local bus. The
PCI bus can operate 10% to 15% faster than aVESA® local bus.
New this month, all PCI local bus systems also include aPCI
IDE interface, which dramatically improves hard drive
performance (up to twice as fast). The PCI bus' "plug and
play" feature makes your PC easier to use, too, by
automatically configuring peripherals.

Space-Age Video
The PCI bus is coupled with aspace-age video system,
with 2MB standard video memory giving you 64,000 colors
at 1024 x768 resolutions. The high-performance PCI-based
video system achieves 16 million colors, true 24-bit, in
VGA and SVGA resolutions. Our standard video system
gives you the best overall performance on the market.
The net effect of the PCI local bus and this video
system is computer performance that will send you into
orbit. It's definitely far-out!
Photo courtesy of NASA. Thanks!

t
e 486 PCI Local Bus System is A-OK
The PCI local bus with PCI video and disk subsystems
is also available in a66MHz 486DX2 system, which is
upgradable to the Pentium OverDrive processor. Another A-OK
value in ahigh-performance system from Gateway!
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Our new 66MHz

Our P5-60 was named Best Desktop of 1993

Pentium-based system

by the editors of PC/Computing. "(/t) is

•

nearly twice as fast as its nearest competitor
at Windows operations. When it comes to

e 7:if<

top-of-the-line desktop systems, you can't
beat high performance for alow price,"
states the editorial.
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Best Desktop
of 1993
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is priced at only $3,995.

Our 4D.X2-66V model has
to be one of the most highly
decorated PCs in the
history of the industry. For
good reason! Lee other
Gateway VESA and
integrated s3etems, it's a
very attractive value.

GRID

tt.
4D-Ó6V
Best Desktop

4X2-6V
Best Windows PC

4DrC2-66V
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4DX2-66V

131311
4DX2-66V

40X2-66V

atevemr UM Or :_fillgegrated PC
You'll be atrend-setter in your office or neighborhood if you
choose aGateway VESA® or integrated system because there's
nothing more fashionable than agreat buy. Everybody wants one!

VESA aGo-Go
Our VESA local bus machines give you go-go performance at a
fab price. VESA, which stands for Video Electronics
Standards Association, assures you of compatibility
with any VESA peripheral. These systems are also
upgradable to aPentium' OverDrive processor if
you need more processor power in the future.

Integrated PCs Sock it to 'Em
Our integrated systems definitely sock it to the
competition. Offered in space-saving mini desktop
cases, our local-bus integrated PCs give you twice the
video performance available in many standard
desktop machines. In fact, video performance in
our integrated systems is similar to, or better than,
that found in many of our competitors' high-end systems.
Of course these machines are also upgradable to aPentium
OverDrive processor.
Our special Family PC" with full multimedia capabilities and
exciting software choices, is priced at only $1,995. Ask us for details.
If you want amod PC for the fewest dollars possible, you want an
integrated system from Gateway. You can bet your bippy on that!

Energy Stardom
All Gateway 2000' VESA local bus and integrated systems wear
the Energy Star seal to show they comply with energy-saving
guidelines established by the EPA. Our commitment to the Energy
Our Family PC" comes with CD-ROM, sound card
speakers, joystick, fax/modem and multimedia software.

Star program is just one of the ways we're working to help the
environment — and to help you save money!

You choose one software optionfromfive great Family PC
multi-title packages. Some of the outstanding titles you can
get are: Microsoft Works,' Dinosaurs and Encarta,"
Cinemania," Time Almanac, Links Golf Collection, The
Animals!, MicroProse" Game Pack, MECC Elemental),
Education Pack — and more!

egot a ten in
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For The Rolling Zione In You
Whether you travel constantly from continent to continent or
occasionally from office to home, Gateway has the perfect portable
PC to keep you rollin' on down the highway.

Easy Rider
The revolutionary HandBook® 486 gives you more MIPS per
pound than any other PC! Plus, the HandBook is the answer to the
most common question seasoned portable users ask themselves:
Should Itake my portable or not? Is it worth the hassel? With a
HandBook, you'll never ask yourself that question again. It's so small
and light, it's effortless to carry. The decision is automatic: Of course
you'll take your HandBook. You'll never want to be without it! The
HandBook is atruly extraordinary product that will forever change the
way you use aPC.
The HandBook has all the features that matter to you, too,
including: ideal weight and size (less than 3pounds, about the size of
aday-planner); plenty of power (genuine Intel® SL Enhanced 486
processor); great screen (bright, 7.9-inch backlit VGA display);
comfortable 78-key keyboard; EZ Point' integrated
pointer (no need to carry aclumsy mouse);
excellent battery life; suspend/resume (a
-/

14444 &
L
e'

handy feature that allows you to stop work
any time and resume later without losing
data or restarting the system).

,

Psychedelic Day-Tripper
e

"(The ColorBook's) 9.4-inch dual-scan color display is
so good you might think you accidentally got an active

•

matrix display." That's what PC Magazine said about the
Gateway 2000' ColorBook. It's psychedelic! The ColorBook,

with its latest-technology color display, also includes: 486
performance (genuine Intel SL Enhanced 486 processor); excellent
portability (weighs less than 5.7 pounds and is ultra-thin — just 1.77
inches); simultaneous video support; abuilt-in trackball; two
PCMCIA Type II slots (can also be used for one Type III PCMCIA
card); great battery life (up to four hours); suspend/resume.
For dazzling color at amono price, look no further than the ColorBook.
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ateway 1Qa4a Groovy Portable.

On your next trip, be sure to take along agood book
That's aHandBook or aColorBook from Gateway 2000!
PC OALD

HandBook
Best Subnotebook

HandBook
Best Subnotebook

HandBook
Best Hand-Held/Palmtop
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Shown here is our P5-60 model loaded with options including a17-inch CrystalScan monitor,
combo floppy drive, multimedia kit with optional Yamaha speakers, Colorado Memory Systems
tape backup unit, FlightStick and Epson Stylus 800 printer. With multimedia, the sights and sounds
ofany era are available to you with aclick ofyour mouse. Right on!

Networking

TI microLaserna Pro 600

here to make your system as productive and fun as possible. Sorry, the

Intel EtherExprese

This Texas Instruments laser printer

peripherals listed here are sold only with the purchase of asystem. For details

A 16-bit Ethernet adapter from aworld leader in

redefines value in high-performance

on our complete line of extras for Gateway customers, ask for our special add-

networking. $105 Twisted Pair or BNC Kit (BNC kit

printing with 6MB RAM

on components division when you call.

includes cable, connector, terminator and card).

standard, afast eight pages-

When you've picked the PC you want, take alook at the options listed

Multimedia
Multimedia Kit
Here's everything you need to add multimedia to your Gateway PC:
II Gateway 2000' 16-bit CD-quality sound card, compatible with Sound
Blaster" cards, with MIDI/game port, mic in, stereo line in/out

Ethernet Adapter from 3Com®
Manufactured by 3Com for Gateway. Features parallel
tasking architecture with ahigh level of integration. $105
Twisted Pair. $125 BNC Kit (includes cable, connector,
terminator and card).

•Double-speed CD-ROM drive, tray-loading, compatible with music

Monitors

CDs, multisession photo CDs and CD-ROM titles

CrystalScan® 17-Inch Monitor

II 2Labtec® speakers that attach to your PC monitor

Non-interlaced color monitor, .26mm dot

•Microsoft* Encarta &Corel Photo CD software

pitch. If your system comes with aI4-inch

•Gateway 2000 System CD with Microsoft Multimedia Pack'

monitor, you can upgrade to this monitor for

$299
For system configurations that include aCD-ROM drive, get
the multimedia kit without CD-ROM drive for: $132

$430. If your system comes with a15-inch
monitor, you can upgrade for $350. (Prices good
only for upgrades at the time of system purchase.)

Yamaha®YST-M10 Multimedia Speakers

Printers

free-standing, self-powered speaker set is agreat value! $75

Epson® 1070+ Printer

Get superior stereo sound with these top-rated Altec Lansing ACS-300
speakers with separate powered subwoofer. $219
CH FlightStick
The joystick that's recommended by our kids! With asensational "feel" and
rugged construction, this is the last joystick you'll ever have to buy! $35

Here's avalue-priced, wide-carriage dot matrix printer
that gives you 225cpi in draft mode, 10 letter-quality fonts
and 4scalable fonts. Quiet, too (46.5db)! $359

With 23 PostScript* Fonts: $1,449
With 65 PostScript Fonts: $1,629
Lexmark 4039 IOR
The printer for tomorrow's technology! Featuring afast,
RISC processor it switches between PostScript and PCL5
printer languages automatically and prints at aremarkable
10 pages per minute at true 600dpi. $1,399

Easy Payment Options
We make it easy for you to buy aGateway PC,
too! We accept most major credits cards
terms and leasing options available
to qualified commercial customers.
You can also apply for our new
Gateway 2000' DuoLine MasterCard® Card,
issued by Dial National Bank, which lets you make

Add color to your documents with this 24-pin, quiet dot

MasterCard is accepted by giving you two lines of

matrix printer. Comes with 10 letter-quality fonts. $199;

credit — one for Gateway purchases and one for all

Color Option $45; Tractor Option $15

other purchases. For Gateway purchases, the card

Internal fax/modem, 14,400bps modem, V.32bis, with 14,400bps fax

only 17 inches by 10.5 inches, the Stylus 800 has seven

capability. Package includes CommWorke data and fax communication

different typefaces and prints an extra-quiet 150 characters

software, plus aCompuServe® trial membership. $149

per second at 360dpi. Parallel cable included. $289

Cardinal® 2400 Fax/Modem

Epson ActionLaser 1500 Laser Printer

Internal fax/modem, 2,400bps modem, V.22bis, with 9,600bps fax capability.

The ActionLaser delivers professional-quality printouts

Package inCludes CommWorks data and fax communication software. $49

with crisp, sharp images, black blacks and smooth, "jag-

Comes with Windows and DOS software, one tape and cable. $159

600dpi quality.

purchases from Gateway and anywhere else

Epson Stylus 800 Ink Jet Printer

250MB internal automatic tape backup unit copies up to 9.5MB per minute.

sheet capacity and true

Epson 3260 Color-Capable Printer

Communications & Storage
TeiePath' II Fax/Modem

Colorado Memory Systems® TBU

per-minute print rate, 500-

and C.O.D. terms, with net 30-day

New! The small speakers that sound big. And come with atiny price. This

Altec Lansing Multimedia Speakers

,
e•-\

Great laser quality at an even greater value. Measuring

has no annual fee and alow variable interest rate of
just 12.9% APR. For other transactions, you get a
variable interest rate of 13.9% APR and alow $18
annual fee.*
*Cash advance fee is $1 plus 2% of the amount of the cash
advance, but not less than $5 nor more than $10. Financing is
available on approved credit with the Gateway DuoLine
MasterCard, issued by Dial National Bank, Des Moines, Iowa.

free" lines. It also features afast six-page per minute print
speed, 14 resident fonts, 300 x300dpi, and 1MB memory
expandable to 5MB. Parallel cable included. $669

You've got ‘1 friend in the

b11.1illeS
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Our '60s models are all Gateway 2000 employees and their children who relived the flower-power era for this ad.

PORTABLES

INTEGRATED & VESA SYSTEMS
HANDBOOK 486

I Weight: 2.94 Lbs.
• Dimensions: 9.75" x5.9" x1.6"
• SL Enhanced Intel 486
Processor
II 4MB RAM (expands to 8MB or
20MB)
• 80 to 130MB IDE Hard Drive
• 7.9" Backlit VGA Display
11 NiMH Battery &AC Pack
II Suspend/Resume Feature
• 1PCMCIA Type II Slot
• EZ Point" Integrated Pointer
• 78-Key Keyboard
• Parallel, Serial &PS/2 Ports
• MS Works for Windows'
• MS-DOS 6.2, WFW 3.11 &
Serial Transfer Cable

HANDBOOK 486SX-25
With 25Mliz 486SX CPU and
80MB Hard Drive

$1495

HANDBOOK 486DX2-40
With 40MHz 486DX2 CPU and
130MB Hard Drive

MULTIMEDIA KIT

Printed on recycled
paper with soy inks.

PJLIA

PCMCIA Cards:
• TelePath 14400/14400 fax/
modem. $319
• 9600/2400 fax/modem. $199
• Ethernet adapter. $189
• Token Ring adapter. $449
• HandBook VGA adapter. $229
Batteries:
• 2.2Ah NiMH batteries. $89
▪ Alkaline battery pack. $29
Diskette Drive:
•HandBook external I
.44MB. $99
Cases:
• ColorBook $49 HandBook $55
Extended VIP Warranty:
II We'll ship areplacement
within 24 hours during warranty.
Point of sale only. $100

COLORBOOK 486SX-33
With 33MHz 486SX CPU, 4MB
RAM and 120MB Hard Drive

$1995

4SX-33/4DX-33
MI I
nteP 33MHz 486SX or DX CPU
• 4MB RAM
• 212M13 13ms IDE Hard Drive
11 Local Bus Graphics with 512KB
▪ 3.5" Diskette Drive
▪ 14" Color CrystalScan® 1024M
• Mini Desktop Case
II 516-Bit ISA Slots
• 101-Key Keyboard &MS Mouse
• MS-DOS°6.2 &VVFW" 3.11
II MS Works for Windows'
• EPA Energy Star Compliant

4SX-33 -$1295
4DX-33 -$1495

Traveler's Packs:
•Case, extra battery &PCMCIA
9600/2400 fax/modem. $329
•Case, extra battery &PCMCIA
TelePath fax/modem. $449

COLORBOOK 486DX-33
With 33/Villz 486DX CPU, 4MB
RAM and 250MB Hard Drive

$2695

4DX-33V/4DX2-50V

4DX-33V -$1975

4DX2-50V -$1995

COLORBOOK 486DX2-50
With 50MHz 486DX2 CPU, 8MB
RAM and 250MB Hard Drive

4SX-33V

4DX2-50/4DX2-66
• Intel 50 or 66MHz 486DX2 CPU
• 8MB RAM, 128KB Cache
• 212MB 13ms IDE Hard Drive
• Local Bus Graphics with 1MB
• 3.5" Diskette Drive
• 14" Color CrystalScan 1024M
• Mini Desktop Case
• 516-Bit ISA Slots
• AnyKey°Keyboard &MS Mouse
II MS-DOS 6.2 &WFW 3.11
• Choice of Application Software
II EPA Energy Star Compliant

4DX2-50 -$1795

• Intel 33MHz 486SX CPU
II 4MB RAM
• 212MB 13ms IDE Hard Drive
• VLB" Graphics with 1MB
• Local Bus IDE Interface
• 5.25" &3.5" Combo Drive
II 14" Color CrystalScan® 1024M
• Baby AT Case
• 5ISA &2VESA®/ISA Slots
• AnyKey°Keyboard &MS Mouse
• MS-DOS 6.2 &WFW 3.11
• Choice of Application Software
I EPA Energy Star Compliant

$1495

4DX2-66 -$1995

4DX2-50 FAMILY PC'
▪ Intel 50MHz 486DX2 CPU
II 8MB RAM, 128KB Cache
II 212MB 13ms IDE Hard Drive
• Local Bus Graphics with 1MB
• Double-Speed CD-ROM, 16-Bit
Sound Card &Speakers
• 2400/9600 Data/Fax Modem
• 3.5" Diskette Drive
II 14" Color CrystalScan 1024M
• Mini Desktop Case
• 516-Bit ISA Slots
II 101-Key Keyboard, MS Mouse &
Joystick
• Choice of Family PC Software
• EPA Energy Star Compliant

$1995

VESA &PCI SYSTEMS
• Intel 33MHz 486DX or 50MHz
DX2 CPU
▪ 8MB RAM, 128KB Cache
• 424MB 13ms IDE Hard Drive
• VLB Graphics with 1MB
• Local Bus IDE Interface
• 5.25" &3.5" Combo Drive
• 14" Color CrystalScan I024M
• Baby AT Case
• 5ISA &2VESA/ISA Slots
▪ AnyKey Keyboard &MS Mouse
• MS-DOS 6.2 &WFW 3.11
• Choice of Application Software
• EPA Energy Star Compliant

COLORBOOK PAM

P4D-66

4DX2-66V BEST BUY
al Intel 66MHz 486DX2 CPU
• 8MB RAM, 128KB Cache
• 424MB 13ms IDE Hard Drive
• VLB Graphics with 1MB
• Double-Speed CD-ROM
• Local Bus IDE Interface
• 3.5" Diskette Drive
• 15" Color CrystalScan 1572FS
• Baby AT Case
II 5ISA &2VESA/ISA Slots
• AnyKey Keyboard &MS Mouse
I MS-DOS 6.2 &WFW 3.11
• Choice of Application Software
• EPA Energy Star Compliant

• Intel 66MHz 486DX2 CPU
• 8MB RAM, 256KB Cache
• 424MB 13ms IDE Hard Drive
• PCI Local Bus Graphics with 2MB
• Double-Speed CD-ROM
• PCI Fast IDE Interface
• 3.5" Diskette Drive
• 15" Color CrystalScan 1572FS
• Baby AT Case
• 4ISA, 2PCI & 1PCl/ISA Slots
• AnyKey Keyboard &MS Mouse
II MS-DOS 6.2 &WFW 3.11
I Choice of Application Software

$2495

$2295

4DX2-66V
▪ Intel 66MHz 486DX2 CPU
• 16MB RAM, 256KB Cache
• 424MB 13ms IDE Hard Drive
• VLB Graphics with 2MB
▪ Double-Speed CD-ROM
111 Local Bus IDE Interface
▪ 3.5" Diskette Drive
• 15" Color CrystalScan 1572FS
I Baby AT Case
MI 5ISA &2VESA/ISA Slots
• AnyKey Keyboard &MS Mouse
• MS-DOS 6.2 &WFW 3.11
• Choice of Application Software
• EPA Energy Star Compliant

$2795

PENTIUM SYSTEMS

$2995

SOFTWARE &EXTRAS

If asystem comes with "choice of
Here's everything you need to add
multimedia to any Gateway desktop application software," choose one
PC. You won't fmd abetter holiday of the following packages:
price anywhere!
• Microsoft Excel for Windows'
• Gateway 2000 I6-Bit Sound
II Microsoft Word for Windows'
Card, Sound Blasterrtompatible • Microsoft Word and Bookshelf?
CD-ROM Edition
• Double-Speed CD-ROM
• Microsoft PowerPoint for
II 2Labtece Speakers
• Microsoft Encarta &Corel Photo
Windows'
CD Software
II Microsoft Project for Windows'
• Gateway System CD
I The Entrepreneur Pack (Works,'
Publisher,' Money' &games)
• Borland Paradox® database and
For system configurations that
Quattro® Pro for Windows
include aCD-ROM drive: $132
spreadsheet
Only with system purchase.
I Microsoft Access' for Windows
II Publisher's Pack (CD-ROM
only; includes CorelDRAW3,"
Gateway 2000 is a
corporate sponsor of
ArtShow, MS Publisher 2.0 &
MS Design Pack)

$299

PORTABLE OPTIONS

Traveler's Packs:
• Case, extra battery &PCMCIA
9600/2400 fax/modem. $369
• Case, extra battery &PCMCIA
TelePate fax/modem. $489
Presenter's Pack:
•PCMCIA VGA adapter,
Asymetrix® Compel &case.
$319

$1995

COLORBOOK"
• Weight: Under 5.7 Lbs.
• Dimensions: 11.7" x8.5" x1.77"
▪ SL Enhanced Intel 486
Processor
• 411{B or 8MB RAM (expands to
8, 12 or 20MB)
• 3.5" 1.44MB Diskette Drive
• Removable 120 to 250MB IDE
Drive
• 9.4" VGA Dual-Scan SIN
Color Display
• NiMH Battery &AC Pack
• Suspend/Resume Feature
• 2PCMCIA Type II Slots
• Integrated Trackball (2 buttons)
• 85-Key Keyboard
• Parallel, Serial &PS/2° Ports
• External VGA Port
• MS Works for Windows
II MS-DOS 6.2 &WFW 3.11

HANDBOOK PACKS

With desktop and selected portables
you also get the following software
and extras at no additional charge:
MI MS-DOS 6.2 &Windows for
Workgroups 3.11
• CoSession" Host Remote
Diagnostics (with all modems)
• QAPlus Diagnostics
• Gateway Computer Glossary
• Gateway Mouse Pad
Systems with CDs also include:
• Gateway System CD with
Microsoft Multimedia Pack'"
• Multimedia On-Line User's
Guide
• Gateway Mall On-Line Catalog

SERVICE
Every Gateway system is backed by:
II 30-Day Money-Back Guarantee
• One-Year Limited Warranty
• Lifetime Toll-Free Technical
Support
• On-Site Service Available To
Most Locations
• Lifetime BBS Membership
• FaxBack Automated Fax Service
Our money-back guarantee does not
include shipping. On-site service is
provided at no charge during
warranty if our technicians
determine it is necessary. Ifyou'd
like to read our
warranty and
guarantee
policies,
please call
for afree
copy.

P5-60

P5-60 BEST BUY

II Intel 60MHz Pentium' CPU
• 8MB RAM, 256KB Cache
• 424MB 13ms 1DE Hard Drive
• PCI Local Bus Graphics with 2M13
• PCI Fast IDE Interface
II 3.5" Diskette Drive
• 14" Color CrystalScan 1024M
II Baby AT Case
• 4ISA, 2PCI & 1PCl/ISA Slots
• AnyKey Keyboard &MS Mouse
• MS-DOS 6.2 &WFW 3.11
• MS Works for Windows

• Intel 60MHz Pentium CPU
II 8MB RAM, 256KB Cache
• 424MB 13ms IDE Hard Drive
II PCI Local Bus Graphics with 2MB
• Double-Speed CD-ROM
• PCI Fast IDE Interface
I 3.5" Diskette Drive
• 15" Color CrystalScan 1572FS
• Baby AT Case
II 4ISA, 2PCI & 1PCl/ISA Slots
• AnyKey Keyboard &MS Mouse
• MS-DOS 6.2 &WFW 3.11
II Choice of Application Software

$2495

:1%11
MICROSOFT.
WINDOWS.
REAIN TO RUN

P5-60
• Intel 60MHz Pentium CPU
• 16MB RAM, 256KB Cache
• 540M13 13ms IDE Hard Drive
• PCI Local Bus Graphics with 2MB
I Double-Speed CD-ROM
• PCI Fast IDE Interface
• 3.5" Diskette Drive
• 15" Color CrystalScan 1572FS
II Baby AT Case
• 4ISA, 2PCI & 1PCl/ISA Slots
• AnyKey Keyboard &MS Mouse
• MS-DOS 6.2 &WFW 3.11
• Choice of Application Software

$2795

',ere

EPA

POLLUTIOA PREVIEWER

$3295

ve got a

80

P5-66
• Intel 66MHz Pentium CPU
• 16MB RAM, 256KB Cache
II 540MB 13ms IDE Hard Drive
• PCI Local Bus Graphics with 2MB
• Double-Speed CD-ROM
• PCI Fast IDE Interface
II 16-Bit Sound Card &Speakers
I 3.5" Diskette Drive
I 17" Color CrystalScan 1776LE
• Tower Case, 300W Power Supply
• 4ISA, 2PCI & 1PCl/ISA Slots
• AnyKey Keyboard &MS Mouse
II MS-DOS 6.2 &WFW 3.11
• Choice of Application Software

$3995

usiness.

-8 4 6 -2 0 5 8

Phone 605-232-2000 •TDD 800-846-1778 •Fax 605-232-2023 •FaxBack 605-232-2561 •Add-On Sales 800-846-2080
Toll free from Canada and Puerto Rico 800-846-3609 •Sales Hours: 7am- lOpm Weekdays, 9am-4pm Saturdays(CST)
e 1993 Gateway 2000, Inc. AnyKey, CrystalScan, black-and-white spot design. "G" logo and "You've got afriend in the business slogan are registered trademarks, and Gateway 2000, ColorBook. DuoLine, EZ Point and TelePath are trademarks
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All prices and configurations are subject to change without notice or obligation. Prices do not include shipping. Energy Star compliant systems may not remain within EPA guidelines if upgraded to aPentium processor.

State of the Art

IDE T
AKES OFF
The most popular method of connecting hard drives to PCs has just gotten awhole lot better
JOHN BRYAN

DE (Integrated Drive Electronics) is
• the number-one disk interface in the
PC environment for two good reasons:
First, it is insanely easy to use, and second, it's inexpensive to implement. This is
ahard combination to beat. But as CPUs
get faster and applications and environments get more complex, IDE' slimitations begin to show.
IDE was developed by Western Digital and Compaq Computer. It was anatural outgrowth of the original IBM AT disk
interface—the ST-506—which was introduced in 1984. The ST-506 uses the PC
BIOS INT 13h to interact with the system,
and IDE is set up the same way. IDE also
borrows from its ST-506 heritage in the
number and type of drives it supports.
This latter feature is one of the major
limitations of IDE as we know it today:
IDE currently supports two drives, and
without some sort of proprietary modification, those two drives must be magnetic
disks. Up to now, these limitations have
not been crippling, but today's high-end
multimedia systems need to be able to control amix of hard disk, tape, and CD-ROM
products. IDE isn't up to the task. Also,
IDE is limited in the size of the disks you
can attach to it and in the data transfer
rates you can get out of it. Western Digital's response to these problems is its proposed enhanced IDE, which is designed
to take IDE into the twenty-first century.
Increasing Capacity
A popular feature of IDE is its transparency. You don't need aspecial driver for
an IDE drive, because IDE is defined and
supported in your system's BIOS and IDE
interface. You pay for this transparency,
however—most notably in capacity limitations.
The capacity of IDE drives is constrained
not by the BIOS or IDE interface individually but by the combination of the two.
IDE identifies adrive and determines its
capacity by determining the number of
MARCH 199.4 BYTE
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The Capacity Crunch
Cylinders

Heads

Sector per track

255

El BIOS
• IDE
• BIOS/IDE combination

Both the standard PC BIOS and the IDE interface support large-capacity drives. However, when
they're combined, they can't support drives over 528 MB due to the different number of bits each
reserves to define the different characteristics—cylinders, heads, and sectors per track—of adrive.

heads, cylinders, and sectors per track that
it contains. Because DOS specifies that
there are 512 bytes per sector, the capacity of adrive is the number of heads times
the number of cylinders times the number
of sectors times 512.
The drive lookup table, which the PC
BIOS INT 13h accesses, supplies only a
specific number of bits for maintaining information about the characteristics of a
drive. Similarly, the IDE interface has a
set number of bits for storing this information. Either of these methods provides
for large drives. The PC BIOS uses enough
bits to recognize up to 1024 cylinders, 255
heads, and 63 sectors per track in its CHS
(cylinder-head-sector) format. The BIOS
can thus support drives with capacities of
up to 8.4 GB. IDE can recognize up to
65,536 cylinders, 16 heads, and 255 sectors
per track or drives up to 136.9 GB. Unfortunately, drive capacity in aBIOS/IDE
setup is determined by the lowest common denominator of the corresponding
drive characteristics, resulting in alimit
of 528-MB for PC-based IDE drives (see
the figure "The Capacity Crunch").
While 528 MB isn't small, it isn't exactly spacious in ahigh-end environment
or for multimedia, where storage requirements for sound and video applications
can really eat up disk space. As disk prices
fall, too, there will be more and more motivation to move to larger capacities.
Western Digital's proposal for enhanced
IDE provides two methods for solving the
capacity problem. You choose between
98
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the two in CMOS setup. The first method,
called auto-configure, is designed for operating systems, such as NetWare and
Unix, that bypass the BIOS in accessing
disk drives. It uses the standard DPT
(Drive Parameter Table) to pass information about drive capacity from the IDE
drive to the operating system.

Addressing Logical Blocks

Rather than the straightforward transfer of
cylinder, head, and sector information, enhanced
IDE uses information in its Enhanced Drive
Parameter Table to translate ¡NT 13h CHS
information into either IDE CHS or IDE LBA. In
the case of LBA, only the drive need provide the
final logical-to-physical translation. The
operating system, file system, and device drivers
can use logical information exclusively.

The second method—for DOS and Windows—is called auto-translate. Selecting
this drive type tells the BIOS to create an
EDPT (Enhanced Drive Parameter Table)
during its POST (power-on self test). The
initialization process fills this table with
the appropriate values for all the drive characteristics, along with achecksum value
to ensure the accuracy of the parameters.
The EDPT contains two sets of drive
parameter information: one that comes
from the Identify Drive command, and another that the BIOS gives to the operating
system. The information presented to the
operating system is not simply acopy of
that taken from the drive, but atranslation
that isn't dependent on how the CHS and
IDE bit fields match up. The BIOS supports two types of translations based on
information returned by the Identify Drive
command. The first, called IDE CHS, provides astraightforward translation of BIOS
CHS information to IDE CHS information.
The second translation requires more
drive firmware changes but has widerranging implications. It translates the CHS
information that is passed to the BIOS into
a28-bit LBA (logical block address). The
BIOS then sends the LBA information to
the drive's task-file register and sets bit 6
of the drive's SDH (select drive head) register to indicate that the information in the
task registers is LBA rather than CHS. The
drive then uses the LBA value to fetch the
appropriate physical block from the disk.
The EDPT lets enhanced IDE access
drives with sizes up to the CHS limit of
8.4 GB. The advantage of the EDPT is
that it doesn't require software or operating-system changes to support high-capacity drives. The IDE CHS and the IDE
LBA translations are transparent to the operating system, except in the case of Windows 3.1 in its 32-bit address-on mode. In
this case, you need anew driver. Western
Digital's IDE LBA—enabling driver is
called FASTDISK. It will be available for
all Western Digital Caviar drives with capacities greater than 528 MB.
The advantage to IDE CHS is that the
BIOS changes required to implement it are
minimal. LBA requires more extensive
BIOS changes as well as changes in the
drive firmware, but you get advantages
with this added complexity. Many current
operating systems use LBA to access hard
drives. LBA lets you use asingle consistent
access scheme across the operating system, device driver, and drive interface.
Looking ahead, LBA is also compatible

with the INT 13h Functional Extension
specification as defined by Microsoft and
IBM, which specifies "packets" that contain LBA rather than CHS addresses.

management schemes may find that arequested block of memory is scattered
across avariety of physical disk locations.
With Scatter/Gather support, four 4-KB
blocks that make up asingle 16-KB block
of memory can be fetched with asingle
I/O request, rather than with the four I/O
requests and DMA instructions that would
normally be required. The result is greatly improved performance for the operating
systems, such as Windows 3.1, OS/2 2.1,
and NetWare 3.1 and 4.0, that support this

mode. Windows NT does not currently
support Scatter/Gather, but future releases
will.
VL-Bus designs use PIO or BPIO
(block P10) data-transfer methods. BPIO
works in exactly the same fashion as standard PIO, except that where PIO transfers
asingle block of 256 words (512 bytes),
BPIO transfers nblocks of 256 words. The
support of BPIO requires BIOS changes
and device-driver support, and Western
Digital has device drivers that provide this

Faster and Faster
Current IDE drives outperform the data
transfer rate capabilities of the ISA bus,
making afaster bus mandatory if you want
to increase the data transfer rate of IDE
systems. EISA and Micro Channel architecture are options, but increasingly, local-bus technology—VL-Bus and
PCI (Peripheral Component Interconnect)—is the preferred solution
to higher sustained throughput. Enhanced IDE offers aseries of solutions designed to meet escalatSCSI dates from atime when asmall computer was roughly the size of
ing levels of performance expected
your father's Oldsmobile. Its adaptation to the personal computer
from local-bus technologies over
market has been slowed by complexity, independent standards de- •
the next few years.
velopment, and relatively low demand for its special features.
You should consider several isOnly on the Mac has SCSI been agreat success, mainly because
sues when looking at data transfer
Apple rigorously controls every aspect of the development of periphbetween asystem and aperipheral.
erals for the Mac. The SCSI experience on PCs has been quite the opFirst is the speed at which the peposite, with different vendors implementing their own version of SCSI communication.
ripheral can handle the data that
SCSI is aseparate bus structure rather than aconnector like IDE, so it offers many feamoves on and off it. Also importures that IDE cannot. First, SCSI is extremely flexible in the type and timing of the devices
tant is the delivery cost of the subattached. Everything from disks and other storage media to scanners and printers can be atsystem, especially in the personal
tached to the same SCSI host adapter. Up to seven devices can be connected to each
computer market. If cost were no
adapter.
object at all, drives with huge read/
In addition, the SCSI connector cable can be up to 6meters long, which means that pewrite cache systems could deliver
ripherals can reside outside the host computer system. In fact, SCSI is the only interface
and accept data at practically any
used with large drive arrays or optical jukeboxes that support network servers. In contrast,
speed.
enhanced IDE offers amaximum cable length of 18 inches, which means that it is astrictly
IDE drives transfer data in two
internal solution. SCSI also offers speed that standard IDE can't match, and Fast/Wide
ways: PLO (processor I/O) depends
SCSI offers sustained data rates (20 MBps) that even enhanced IDE can't achieve.
on the processor to handle the data
But there is acost, literally. From host adapters to peripherals, SCSI is more expensive
transfer, and DMA lets the drive
than IDE. Part of the reason for this is the amount of logic required on both ends of the caitself handle the transfer after the
ble. All devices on the SCSI bus are intelligent; each has its own ROM that contains the
processor performs an initial setbasic operating parameters of the device. The host adapter is also an intelligent device.
up. IDE's traditional method of
But the bigger cost is that incurred by the development of software to support all the posdata transfer is PLO because when
sible combinations of hardware, software, and operating systems that aperipheral is likely
IDE was introduced, PIO was faster
to encounter in the diverse and, at times, chaotic world of the PC. Rich Rutledge, marketing
than DMA, which was dependent
manager of storage products for Western Digital, explained it this way: "SCSI has asingle
on the speed of the ISA bus.
command set (per peripheral), but at the chip level, each product has adifferent register set,
The introduction of faster busrequiring adifferent hardware device driver. The result is that everyone has to produce difes, however, has resulted in faster
ferent drivers for each and every operating-system type and release."
DMA, and enhanced IDE supports
Western Digital believes that with the emergence of enhanced IDE, SCSI will be largely
several types. Type B DMA offers
constrained to the server market and external systems. Of course, SCSI proponents see
atransfer rate of 4 MBps, while
things differently. Adaptec, which developed the EZ-SCSI software that has taken much of
Type F, supported by the PCI lothe anguish out of implementing SCSI on aPC, believes that ATAPI (AT Attachment Packcal bus, extends this to either 6.67
et Interface) and SCSI combined will squeeze proprietary interfaces out of the CD-ROM
MBps or 8.33 MBps, depending on
market. The company also sees SCSI's performance advantages and flexibility becoming
the PCl/ISA bridge chip set in the
increasingly important as multimedia applications come to the fore.
system. Both Type F and Type B
Both viewpoints have merit. Enhanced IDE will be the interface of choice where ease of
DMA requires device drivers (or
use and value are imperative and will take agood deal of midrange business away from
BIOS changes).
SCSI. Where performance is the determinant, however—and performance is abig determiPCI also makes available to the
nant in multimedia—SCSI retains advantages that should ensure its position as the interface
PC anew type of DMA transfer
of choice for high-end desktops and workstations.
called Scatter/Gather. Operating
systems that use virtual memory

SCSI vs. IDE
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support for Windows 3.11, MS-OS/2 1.31,
and NetWare 3.11.
While the system's CPU controls standard PIO and BPIO, local bus and enhanced IDE have made possible amethod
of PIO that the device controls. The ATA
(AT attachment) specification of I/O
Channel Ready was too fast for the ISA
bus to implement; however, VL-Bus can
handle it, and it pushes the data transfer

rate up to 6.67 MBps, or 10 MBps for a
cache-hit burst.
Gang of Four
To overcome the limitation of two devices,
Western Digital's proposal for enhanced
IDE specifies that BIOS and system manufacturers actively support the use of both
the primary and secondary controller addresses that have always been in the IBM

A NEW FACE ON YOUR HOST DATA...
VT EMULATION GIVES YOUR
A A FACELIFT—THE WINDOWS
E!
Before

term, host data was dull,

colorless, and limited by aging host
applications. ICEAterm transforms your host
data—making it better looking, and more
useable.
Apply the power and ease of Windows
tools, like Excel, 1-2-3, WordPerfect, Visual
Basic... to your host data using ICEAterm's
DDE, hot links, file transfer, and user-defined
menus and dialog boxes. And you'll get
more done faster with multiple ICEAterm
sessions.
Advanced features include apowerful
macro language and definable on-screen
button pads, to make your work even
easier. ICEAterm speeds your work with high
throughput over your serial port or installed
TCP/IP or LAT network. U
2.00
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KEAterm 420—a powerful link to
your VAX and UNIX text
applications.
ICEAterm 340—for applications
requiring ReGIS, Tektronix. or sixel
graphics.
KEAterm—tor Windows NT
available soon!
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Call
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ICEA Systems Ltd.
3738 North Fraser Way. Unit 101
Burnaby. B.C. Canada V5J 501
Phone: (604) 431-0727
Fax: (604) 431-0818
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Circle 108 on Inquiry Card.

AT system hardware map. The primary
address, which is universally supported by
BIOS and operating systems, uses IRQ
(interrupt request) 14 and task-file address
1F0h-IF7h/3F6h-3F7h. Virtually all of today's BIOS and operating systems also
support the secondary address, which uses
IRQ 15 and task-file address 170h-177h/
376h-377h, but this support does not generally extend to chip sets or Super I/O devices. As aresult, you have to install asecond controller with ajumper-selectable
IRQ and address to attach more than two
IDE devices to your system.
Western Digital is pushing system and
controller suppliers to build in hardware
support—including aconnector—for the
second channel, so four IDE devices can
coexist in the same system. Dataquest says
that four devices would meet the expansion
needs of an overwhelming majority of the
PC market, especially if those devices can
be nondisk.
Diverse Connections
In addition to extending the number of devices IDE can support, enhanced IDE also
extends the types of devices. CD-ROM
has become an essential part of many personal computer setups, especially in the
multimedia environment. Until recently,
most CD-ROM drives used either aSCSI
connection or aproprietary interface and
command set.
Western Digital's proposal for supporting CD-ROM with IDE is called ATAPI
(ATA Packet Interface). ATA is the protocol used to transfer data and status and
control information between aPC and a
hard drive. ATAPI is an extension of the
ATA protocol formulated to bring asingle
command set and single register set to CDROMs, and it can also be easily adapted to
other devices, such as tape. The goal is ease
of connectivity and command implementation for OEMs and the end-user market.
ATAPI depends on aminor BIOS modification. When the BIOS performs its
POST, the POST uses an Identi fy Drive
command to poll the IDE interface and
determine the type of devices attached. If the
device isn't adisk drive, the command will
abort, and the ATAN-aware BIOS will then
issue an ATAPI Identify Devi ce command. This will automatically switch support for that device to the device driver,
which initiates Packet Command, as defined in the ATAPI proposal that is now
before the Small Form Factor Committee.
Once Packet Command is in effect, new
rules will apply to the device, because the
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Combining industry leading peennance
with aretail price of less than $200,

Token Ring.

EtheRx PCMCIA cards are setting new
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State of the Art IDE Takes Off
standard IDE rules for
ADVANTAGES OF ENHANCED IDE
able soon).
disks don't all work
ATAPI, the IDE CDINCREASES DRIVE CAPACITIES TO 33-4. GS
with other types of deROM standard, has
vices. Under Packet
been endorsed by every
INCREASES DATA TRANSFER RATES TO UP TO 10 IVIDPS
Command, the device
significant CD-ROM
INCREASES NUIVIBER OF DEVICES TO UP TO FOUR
execute command is
vendor and alarge numpadded out to 12 bytes
ber of system vendors
SUPPORTS CD-1ROIVI AND TAPE DRIVES
and sent via the data
as well, including IBM,
register rather than the
Compaq, and Dell. Softtask file. When the device interrupts, the
and aCD speed-select command. Play
ware giant Microsoft is on board, and BIOS
DRQ bit in the status register is matched
Audio commands are optional to the specvendor Phoenix Technologies is behind the
with the interrupt reason registers to deterification. A standard command set has not
standardization effort.
mine the actual interrupt type. The amount
yet been established for tape.
Focused on the mainstream, enhanced
of data sent at each DRQ (device interrupt
IDE represents an excellent low-cost
request) is determined by abyte count, and
The Big Picture
solution for most users and offers signifiafter data has been transferred, status is reNot all disk vendors implement the feacant performance improvement over stanturned to the host as anew interrupt. Data
tures that enhanced IDE offers. At Fall
dard IDE. The fact that it is low cost
transfers can occur via DMA or PLO modes,
Comdex, however, many disk vendors—
doesn't mean that this solution doesn't ofdepending on the indicator in the ATAPI
including Western Digital, Conner, and
fer significant performance improvement
features register. The commands of Packet
Seagate—stated that they will release
over standard IDE; it does. But it also ofCommand are based on SCSI-2, making it
IDE drives greater than 528 MB in cafers ano-hassle peripheral-connection
easier for peripheral manufacturers to crepacity with some type of support for highmethod that everyone can like. MI
ate ATAPI drivers.
speed data transfer rates. Western Digital,
ATAPI includes several commands that
particularly, will be extending its Caviar John Bryan is afreelance technology writer and
are specific to CD-ROM devices. These
line of drives to include models from 540
consultant based in San Jose, California. You can
include the Read CD family of commands
MB (already available) to 1.2 GB (availreach him on BDC c/o "editors."

Get with the PROgrad
"TouchStone Software's $100 Check/It
PRO: Syslnfo is the closest thing this
category has to pelfection."
July1993
Cher:All PRO:SysInf0

We Couldn't Have Said It Better Ourselves...
"It made no errors reporting on either of our test systems, and it provided
more detailed information on many hardware items in our test bed PCs
than did the competition."

CHECK/1TM
1111410ED

sISTE11

INF0114010‘

HUM

YOUChStOne
Software Corporation
2130 Main Street, Suite 250,
Huntington Beach, CA 92648

(800) 531-0450 or (714) 969-7746
Fax (714) 960-1886

"Beyond the basics, Check/It PRO reports on detailed drive mapping
with suitable disk controllers and on the kind of UART your serial ports
are using. Adding to Check/It PRO's appeal is aset of benchmark comparisons that allows you to make sense out of the numbers that the benchmarks produce. If you get the SysInfo package and have any interest in
diagnostics, you should consider the bundle of SysInfo & Tests and
Tools."
"Quality of information is the key to agood reporting tool. As such, the
program of choice for DOS users is TouchStone's Check/It PRO."
— PC Magazine, July 1993

Copyagla 011:93TotchStone Software ALL RIGHTS RESERVED Check', is a regralered trademark and the Cvalny Tested Seal o atrademark of TouchStone Software Corp Huntington Beach, CA
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Circle 152 on Inquiry Card (RESELLERS: 153).

Experience the Difference

,

BIOS PRODUCTS
Green PC, System BIOS,
Keyboard, PCMCIA, PCI

MOTHERBOARDS
PCI, VESA, EISA, ISA
486 and Pentium,.CPUs

Whether you are building or buying
aPC, the only components to consider
are those from American Megatrends,
the BIOS people known for their world
famous AMIBIOS. Now, with hardware,
you can get the same compatibility and
performance that has made the
AMIBIOS world famous. With high
quality motherboards

J.

American

Megatrends

ADD-IN PRODUCTS
SCSI, Sound, SVGA
Communications, PCMCIA

and add-in products from
American Megatrends, you
can make the difference between an
ordinary PC and an outstanding
personal computer. So experience the
dramatic difference our expertise can
make and demand only quality
American Megatrends components
in your personal computEr.

American Megatrends, Inc.: 6145-F Northbelt Parkway, Norcross GA 30071
Sales: 1-800-892-6843, Fax: (404) 263-9381, Fax-Back: (404) 246-8787
UK Office: Crawley, West Sussex -(44) 293-536-365
France Office: Noisy Le Grand -(33)-1-43042220
Singapore Office: Singapore -(65) 339-0992

Circle 68 on Inquiry Card (RESELLERS: 69).

PRO GRAPHICS 1024.
THE FASTEST WINDOWS
ACCELERATOR ON
THE

•

Break through the barrier.
With Pro Graphics 1024 by Media

VCR. Bottom line, Pro Graphics 1024

Vision. Conceived and created as a

multimedia experience.

adds awhole new dimension to your
Moreover, the Pro Graphics 1024

new standard for Windows" accelerators around the world, Pro Graphics

includes FastFilm", aunique hardware

1024 sets the record for speed. And

feature that accelerates Video for

it's no wonder

Windows playback

1811M

when you see what

I

we've put into it.
For starters, con-

and eliminates
missed frames and

î

jerky AVI replay.
Pro Graphics 1024

sider Pro Graphics
1024's superior

Ili

153M

is also VGA and
Super VGA compat-

72-bit engine.
Specifically designed
to increase your
graphics speed, it makes the

I

ible. It comes

Graphics Cards

complete with display
drivers for Windows 3.1, Windows

difference between just getting by
and lighming speed.
In fact, most other Windows

NT, OS/2 and AutoDesk ADJ which
makes Pro Graphics 1024 compatible

accelerators can't even come close to
giving you 16.7 million colors and

the start.
So what does this all mean when

1024 x768 resolution at the same

you put Pro Graphics 1024 up against
other Windows accelerators? Well,

time. Nor can they give you aphotorealistic display with command of a
larger VVindows desktop. And a
76Hz refresh rate that makes
"flicker" athing of
the past.

with all your applications, right from

we did acomparison test to answer
that question.
The results? Pro Graphics 1024
performance emerged with an
unprecedented WinBench'' 4.0
Graphics WinMarlcs" of over
18 megapixels per second.
Blowing past the former
champion Diamond Viper VLB,
dall other competitors including
atrox MGA Ultima, and ATI
Graphics
Ultra
Pro. And

.11110

even
And
superior
peed and
ower.

coming
close to doubling the
speed of Orchid Celsius.

Plus, Pro

So as you can see,
Pro Graphics 1024 not only outper-

raphics 1024 is

forms other Windows accelerators, it

ultimedia upgradele. So by adding a

pushes your graphics over the line.
The finish line, that is.

edia Vision video
aughter card you can
splay video from any source,
pture it, and play it on your
creen, T.V. or record it on your

MEDIA VISION

Now, that's multimedia!
Test performed using Ziff Davis Labs' WinBench* V4.0. •Test conducted by Media Vision without independent
certification from Ziff Davis. Based on Micronics VL motherboard, Intel 486DX2/66 CPU, 8MB RAM, 256K
cache, Western Digital Caviar 2250 IDE hard drive, MS-DOS 5.0 and Windows 3.1 enhanced mode. All products
are shipping versions. tBenchmark results as published by Ziff-Davis in PC Magazine December 7, 1993 issue.
Based on Micronics EISA/VL motherboard, 486DX2/66 CPU, 8MB RAM, 256K cache and 153MB hard drive.
All products are shipping versions. 01994 Media Vision, Inc., 47300 Bayside Parkway, Fremont, CA 94538.
(510) 770-9592. Pro Graphics 1024 is atrademark of Media Vision, Inc. Any other trademarks and
registered trademarks are owned by their respective holders.

Circle 310 on Inquiry Card.

Modem.

V.32terbo modem.

Do you feel the need, the need for

Is V.32terbo the wave of the future?

speed? You're why there's the new

Over forty manufacturers seem to

standard of high speed modems

think so. Which is important if you

called V.32terbo. Unlike
ordinary V.32 bis

want to make a19.2 Kbps connection.
So look for the V.32terbo

modems, which run at
14.4 Kbps, V.32terbo
runs at 19.2 Kbps, one
third faster. (Think of the difference
between aregular sportscar and a
turbo sportscar)
But, best of all, V.32terbo is an
open standard. Which means that it's
the fastest modern standard there is

symbol at the left. It doesn't cost a
whole lot more.
So why would you even think of
buying anything else?

V.32terbo modems.
The open standard of fast.
Call 1-800-372-2447, extension 920.
We'll tell you more.

that can talk to other nonproprietary
brands. It can also talk to less speedy

AT&T

modems like V.32bis via Automode.

Microelectronics

© 1994 AT&T
Circle 73 on Inquiry Card.

State of the Art

OPTICAL ADVANCES
With new laser, media, and signal-processing technologies, magneto-optical storage is primed for
capacity growth rates rivaling that of magnetic disks

DAVID K. CAMPBELL AND KRAIG PROEHL

agneto-optical storage, or MO, is a
rewritable storage technology that
offers far better cost per megabyte than
does magnetic storage. This is primarily
because MO disks are removable and interchangeable with one another. However,
because the standard storage capacity associated with MO technology remained
steady at 650 MB (per 574-inch platter) for
the first four years after its commercial introduction, most people viewed MO technology as slow moving, especially when
they compared it to magnetic disk technology, which experiences major capacity
gains at least once every year. In fact, it
was only last year that 1.3-GB MO drives
hit the market.
Today, MO technology is poised to
shake off its "slow-moving" image. It has
taken time for the researchers and developers behind MO technology to gain a
complete understanding of the technology, its tolerances, and how to push the
technology in away that allowed for commercialization. This learning curve has
been absorbed, which means you will see
dramatic capacity increases for MO technology in the next four years.
In addition, the companies selling MO
technology are attacking asimilar learning
curve. They are providing more drivers
and applications that exploit the high density and removability that MO drives and
media provide. The removability aspect
of MO technology has spawned an entire
new market for auto-changers and robotic
library systems, which will only require
more and more storage in the future. MO
technology is poised for explosive capacity increases, which will satisfy those needs.
In fact, today's 1.3-GB capacity for 51/4
inch MO technology is expected to double
before 1995, again before 1996, and once
more before 1998. The upshot is that in a
period of four years, MO storage capacity
will probably increase from today's 1.3
MARCH 1994
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State of the Art Optical Advances
GB per 51/
4-inch platter to 10.4 GB.
That's what absorbing alearning
curve will do for atechnology.

(1.3 GB) reduced this number to 1.39
microns, and the next generation of
media (2.6 GB) will most likely go to
1.15 microns.

MO APPLICATIONS
AFICHIV/41- STORAGE

Short-Term Improvements
DOCUMENT MANAGEMENT
The next logical step in the evoluThe Wavelength Issue
DOCUMENT IMAGE PROCESSING
tion of MO technology is to double
The final evolutionary changes to the
the capacity of the current drives and
LARGE-CAPACITY DATABASES
MO system that are needed to double
media to 2.6 GB of storage. The excapacity to 2.6 GB involves the opTEXT INFORMATION RIEFINING
citing aspect of this jump is that it
tics of the drive. The bit density you
can be accomplished fairly easily
can achieve on adisk is directly rewith current technologies and methods.
length of the domains and the time belated to the spot size of the focused laser
The key factor for the initial capacity
tween the domains that are important here.
beam on the disk. Although elementary
jump from 650 MB to 1.3 GB was the imIn optical PWM recording, the big chalphysics explains that coherent light passing
plementation of ZBR (zone-bit recording)
lenge is the precise control of the domain
through alens can be focused to an infinor ZCAV (zone constant angular velocity).
edges. Writing an MO disk is primarily a itesimally small point, there is aphysical
ZBR is amethod in which more sectors
thermal process with the laser serving as
limit to how small the spot can be, based
are recorded at the outer radius of the disk
the heat source. Care must be taken to conon the diffraction properties of the optics.
to maximize bit density. This method has
trol the laser power accurately to write
The size of the spot is directly related to the
been used extensively in magnetic recordconsistent, well-defined domains. The
laser wavelength and the NA (numerical
ing over the last three to four years. MO
change to aPWM system alone will douaperture) of the objective lens. (NA can
devices will continue to use this method for
ble disk capacity.
be easily defined as the inverse of the
the 2.6-GB drives and beyond and will
Other changes, however, will likely steal
"f-number" that is on cameras and teleleverage the programmable equalizers and
some of the capacity. The biggest change
scopes.) Spot size is proportional to the
frequency synthesizers already developed
will probably be from the current RLL 2,7
wavelength divided by NA, so by defor this method.
encoding scheme to an RLL 1,7 encoding
creasing the laser wavelength and inThe major advance that will allow MO
scheme. The change is necessary to buy
creasing the NA, the spot size—and thererecording to make the next capacity jump
back some bit-window margin for the read
fore, the bit size—can be significantly
to 2.6 GB is PWM (pulse-width modulachannel systems. The new encoding will
decreased. Current I.3-GB drives typicaltion) recording. Current 650-MB and 1.3sacrifice about 12 percent of the capacity
ly use alaser with awavelength of 780
GB products use arecording method
improvements gained with PWM.
nanometers and an NA of 0.55. Future
known as PPM (pulse-position modulaFortunately, there are other means to
drives will incorporate 670-nm lasers and
tion). In PPM, the information (i.e., data)
return this lost capacity. The first method
objective lenses with an NA approaching
is contained in the time between the posiis to reduce the track pitch on the media.
0.60, which will allow the density to reach
tive peaks of the readback signal. The posTrack pitch is the distance between adja2.6 GB with room to spare.
itive peaks correspond to the center of the
cent tracks on the disk. By reducing this
Because of the removability of MO mewritten domain. With PWM, the informadistance, more tracks (and thus, more data)
dia, interchangeability standards are an
tion is contained in the time between the
can be contained on the media. First-genimportant part of bringing higher-capacitransitions (edges) of the readback signals
eration media (650 MB) had atrack pitch
ty products to market. Early in the life of
(see the figure "Dots vs. Edges"). It is the
of 1.6 microns. Second-generation media
MO technology, the standards process was
excruciatingly slow and inefficient. As the market has expanded and the knowledge
MO Capacities Over Time
base has increased, drive, me12 -neeme
dia, and component manufacturers have worked together
10.4
to eliminate much of the cycle time in defining standards.

5.2

2.8

o

1.3

(6-60

1989

1990

1991
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1993

1994

1995

1996

1997

1998

After aslow beginning, the capacity of standard MO drives is expected to top 10 GB by the end of the decade.
Some companies—such as Hitachi, with its 2-GB drive—are already exceeding the ISO standard 1.3-GB drives,
although it's not known whether the market will support alot of different formats.

Beyond 2.6 GB
Numerous methods are already
under development for even
further increases in disk capacity. These methods will allow capacities of 5.2 GB per
5/4-inch platter; that's eight
times the capacity of the pre1993 650-MB drives. Some of
the methods such as optical
and magnetic superresolution
are unique and revolutionary.
continued
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Intmducing
Audio/VideoBlender..
twice the blast, half the slots.
Now, for the first time, you can get
single-frame and full-motion video captare with 16-bit audio on asingle board!
AlTech new Audio/VideoBlender
provides this double blast in one. Receive
the same high-quality sound of the
leading audio board. Plus full-motion
video capture. All on one board!
Audio/VideoBlender eliminates the
need for aseparate audio card for capturing, digitizing and playing back video
and sound. Saving an expansion slot.
And, the additional cost of purchasing
individual video and audio boards.
With one integrated audio/video
board, compatibility issues also decrease.
Spend time on producing videos rather
than configuring audio and video boards.
So, with Audio/VideoBlender, create
Adeldedlender

VideoSurge

evir is*

and edit videos for business and home
presentations with not only full-motion
video, but 16-bit PC audio. Display color
resolutions of 16-bit (64K) colors, 15-bit
(32K) colors or 256 colors are available.
Plus, connectors for NTSC or PAL
signals. Conversion from the AlTech
format to various video capture formats
including Microsoft AVI and Intel Indeo
is also provided.
For increased sound impact,
Audio/VideoBlender offers I6-bit digital
recording with stereo line-in and microphone input. Up to two simultaneous
audio source inputs with software
selection control for microphone input
or audio line-in are also available.
If audio functions aren't arequirement,
AlTech offers the VideoBlender. All the
VineWateberTI

addllOW

features of the Audio/VideoBlender are
offered except built-in audio.
AlTech can assist you with other desktop video needs too. We offer acomplete
line of fully compatible DTV products,
including integrated audio/video output,
compression and genlock/overlay
products, and audio/video encoders.
For adouble blast in one, or information on our other products, contact your
local dealer or call us at 1-800-882-8184
or 1-510-226-8960, or fax 1-510-226-8996.
AlTech International, 47971 Fremont Blvd.,
Fremont, CA 94538

Irrireemmumiummumair

gameFlayeriV

Vision

Visit us at CeBIT 94 -Hall 3/EG, Stand 036, Booth B2. Dealers/Distributors welcome.
AlTech International, 1993. AudloNldeoBlender, VdeoBle nder. VIdeoSurge, WaveWatcherTV. auchoSHOW, garnePlayerTV and ProPC/TV Plus are trademarks of AlTech International.
All other trademarks are the property of their respective holders. Specifications are subject to change without notice.
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State of the Art Optical Advances
Others will be lever- Dots vs. Edges
continuous-time,
aged from new methzero-crossing detec1 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 1
ods being applied to
tion. In this techPPM
0
0
0
0
magnetic disk drives.
nique, the channel
As described earlisamples the filtered
er, decreasing the size
analog readback sigof the laser spot fonal once per bit time.
Encoded data
cused on the MO meIt then looks at each
100100000100000001
dia allows for inRepresentation
sample and the adjaPWM
on disk
creased capacity. This
cent samples and
Read signal
Volt lit —
spot, rather than being
makes a decision
infinitesimally small,
whether the sample
is limited by optical
is a1or aO. It is this
diffraction. Extrapo"intelligence" and its
With pulse-position modulation, each 1bit has acorresponding spot written to the disk. With
lating from current pulse-width modulation, it isn't the spot that is significant but the leading and trailing edge of spots. ability to adapt to
trends, we expect laser Each transition corresponds to a Ibit, with the time between corresponding to a0bit.
different heads, mewavelengths may drop
dia, and environmento 640 nm, and NAs may increase to 0.65
what determines the resolution of the MO
tal conditions that give the PRML channel
by 1998. This, unfortunately, will give only
drive, rather than the size of the focused
so much power.
a12 percent reduction in spot size and only
laser spot. While the focused laser spot
Reductions in track pitch typically cona30 percent potential capacity increase
may have adiameter of 1micron, this
tribute to increased capacity. Unfortufrom the 2.6-GB generation.
magnetic window can have asize of much
nately, as tracks are pushed closer togethFurther advances are needed, such as
less than amicron, on the order of 0.3 mier, interference, or cross talk, from adjacent
the shorter wavelength blue and green laser
crons in size.
tracks can become significant and result
diodes just now operating in research labs
This amazing discovery was first demin unacceptable loss of margin. This is a
and not likely to be commercialized until
onstrated by researchers at Sony, who creproblem for optical and magnetic drives.
1997 or 1998. Other techniques expected
ated the MSR window by adding an extra
Fortunately, under development for MO
to be important for 5.2-GB products are
MO layer to the standard MO disk (see
technology are techniques that eliminate
optical superresolution and magnetic suthe figure "Magnetic Superresolution").
cross talk and will allow track spacing of
perresolution, which can provide capacity
With MSR media, data bits are stored in a 0.6 microns or less.
increases.
buried memory layer. During readout, the
The first technique for eliminating cross
Optical superresolution modifies the
focused laser beam heats the memory laytalk is the previously mentioned MSR.
optical power distribution of the beam foer and areadout layer. Through magnetic- With MSR, only bits from the desired track
cused on the optical disk. Power is shifted
exchange coupling, the bits are copied
are copied to the readout layer; all adjaaway from the center of the beam toward
from the memory layer to the readout laycent tracks are invisible to the readout
the edges, producing—through diffracer and are visible to the laser beam. Since
beam and thus contribute no signal or cross
tion—a smaller focused spot. This smallonly asubmicron area is heated, only data
talk to the desired signal.
er spot can resolve smaller features on the
in asubmicron area is seen and resolved.
A second technique called cross-talk
disk, allowing increased capacity without
Once the data is read and passes from becancellation requires no changes in the
increases in NA or decreases in waveneath the laser beam, the films cool and
thin-film structure for MO media but takes
length.
pass through amagnetic field, erasing the
advantage of the parallelism of optics (i.e.,
In many ways, optical superresolution is
domains in the readout layer but leaving
the ability to read or write multiple tracks
analogous to an electronic filter that boosts
the data intact in the memory layer. (See
at one time through the same optical syshigh frequencies and suppresses low frereference 3.)
tem). Cross-talk cancellation incorporates
quencies. Unlike the electronic filter, howAnother promising technology is the use
adiffraction grating and additional photo
ever, optical superresolution boosts the
of PRML (partial-response maximum-likedetector elements into an MO drive so that
high spatial-frequency amplitude response
lihood) channels that employ digital filterthree tracks can be read at one time. The
but does so with no change in phase reing techniques to allow the readback system
desired data track is read, as well as both
sponse. Some demonstrations of optical
to adapt to the many variables that conneighboring tracks.
superresolution have given 20 percent to
tribute to IS! (intersymbol interference)
Then, in acustom cross-talk cancellation
30 percent in track density increases. (See
among the recorded bits. ISI is the tendenIC, the unwanted signal from the neighreferences 1and 2.)
cy of one bit to interfere with, or distort,
boring tracks is subtracted electronically
adjacent bits. It imposes apractical limit
from the desired signal. Tracks can be
Submicron Dots
to how closely bits can be spaced on the
placed closer together without the deleteMagnetic superresolution, or MSR, is an
media. Adaptive PRML channels allow the
rious effects of adjacent track cross talk
even more promising, superresolving techbits to be placed closer together because
causing data corruption. (See reference 4.)
nique for MO drives. Rather than changing
the filtering technique is better able to find
the optical power distribution in the fothe data in the midst of all the IS! (see "DigMedia Changes
cused laser beam, MSR produces asubital Hard Drives" on page 91). In addition,
Semiconductor diode lasers, LSI circuits,
micron-size aperture, or window, at the
PRML channels incorporate asampled deand low-cost, environmentally stable MO
focused spot. The size of this window is
tection scheme, rather than atraditional
media are the technologies that enable and,
Volt
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You are out of business, every minute your data is unavailable.

Mega Drive has created the MR and MK RAID Disk Arrays to be the most advanced, fault tolerant storage systems available.
With 2to 490+ GB's of

bulletproof reliability and superior performance,

At the center of the Mega Drive

Megalkive announces the
safest fastest RAID storage
systems ever created

RAID Disk Arrays is an Active
Backplane that provides billions of
hours of reliable performance.
Built on ahardware-based RAID
architecture, and

they meet and exceed all of your mission critical computing demands.

hot swappable

drives, power supplies, and fans,
Mega Drive RAID Disk Arrays run
complex applications year after year
without skipping abeat.
To further increase the Mega Drive
RAID Disk Arrays'

fault tolerance,

we've added optional remote pager
modules, tape backup units, and even a
built-in UPS.
But real world storage systems
require more than relentless reliability.
They demand performance and
power to handle your graphics, imaging.

multimedia,

server, database,

and general office applications. VVhich

Mee Drive's MR and MK RAID Disk Arrays Feature:
Dual Optional DAT or 8nim Tape Drives

A Support of RAID Levels 0,3 and 5

A Scalable 2CB to 490 CB of Safe Storage

A Up to 1:28 NIB of Cade

A High ThrouOtput Fast &Wide SCSI-2

A Optional Remote Pager Notification

A Intel 1960 RESC-Based RAID Centmller

A Front Panel LCD Array Control Center

A Single-Ended/Differential SCSI Options

A High-Capacity, No Downtime System

A Hot Swappable Drives, P/S, and Fans

C.ableless Active Backplane

is why we've designed the MR and
MK RAID Disk Arrays with a20 MB/sec. SCSI-2 Fast &Wide interface, ascreaming fast i960 RISC processor, and up to 128 Megabytes of cache.
And, just as important as reliability and performance is your need for flexibility. So naturally, all of Mega Drive's RAID Disk Arrays are
PC, Novell, Windows, NT, and OS/2,

ready. In addition, they support Macintosh, PowerPC, UNIX, SUN, DEC, RS/6000, LW, SU, Apple

Workgfoup Server and A/UX. And for your evolving needs, they provide a

zero-cost upgrade

path using the same shock-mounted drives as

our Mercury Removable Drive System.

II/IEGADRIVE

Reliability. Performance. Flexibility. It all adds up to this: the Mega Drive RAID Disk

THE POWER OF CRITICAL MASS STORAGE

489 South Robertson Boulevard, Beverly Hills, CA 90211

Arrays solve all your real world storage needs. For more infonnationon the most advanced
storage systems available, call

1-800-664 ,MEGA ext. 330.
Circle 114 on Inquiry Card.

Phone 310.247.0006 FAX 310.247.8118
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Intelligent innovations
for software protection

Count on
C-GuARD!

Magnetic Superresolution
4

Read laser

Reflected to read

optics

and circuitry

Laser energy is not uniform but
concentrated in central hot spot
Readout layer
Memory layer

1

--1- 1111111111I

The read layer heats only asubmicron area to atemperature high enough to copy data from the
memory layer to the readout layer, letting you use spots smaller than the laser beam diameter.

-Ç-101R

from US

12*

Reduce costs,
optimize profits:

With acompletely
new copy protection
technology.

•Easy to operate.
•Program installation
with c-GUARD.
•Continue working
without dongle.
•No unauthorized copies.
•Ideal for laptops. good
*bulk discounts:
C-GuARD when ordering 1000 US S12
C-GuARD when ordering 100 US S15
Since 1985 over 1600 customers
(as SIEMENS, AEG, IVECO) rely

VISA

on our software protection
products.

AM R

DATENTECHNIK
DATENSCHUTZ

GmbH

Vohburger StraBe 68
D-85104 Wackerstein
Tel. ++ 49-8403-1555
Fax ++ 49-8403-1500
E-Mail: 100273.171# compuserve.com

Hall 4, Booth F56

for the most part, pace the development
of MO drives. Of these, it is the media—
that seemingly simple combination of
thin-film coated polycarbonate housed in
aplastic cartridge—that is unique to MO
technology. R&D in MO media fuels future MO drive developments. Today's media research is focusing on four key areas:
lower noise media for higher density, short
wavelength-response MO materials, magnetic superresolution constructions, and
media that will allow single-pass direct
overwrite of data.
The control of noise sources in MO
drives is critical to higher-density storage,
and central to this is understanding and
minimizing media noise. Media noise
comes from two sources: writing noise
and readback noise. Writing noise is evident in irregularities in the written magnetic domains. For example, even with
perfect control of the laser-writing pulse,
the resultant domain has submicron irregularities in the domain shape. The causes of
these irregularities are micromagnetic variations in properties of the MO RETM (rare
earth transition metal) films, such as domain wall motion, domain anisotropism,
and thin-film defects. Improved materials
and thin-film deposition processes are under development to reduce these effects.
Readback noise includes all the effects
that contribute to noise, or jitter, in the detection of the domain edges from the disk.
Electronic noise and laser noise are the
dominant drive sources. Media readback
noise results from interference sources
such as polycarbonate substrate birefringence, tracking groove irregularities, thinfilm reflectivity variations, and thin-film
variations in MO Kerr effect. (The MO
Kerr effect causes the polarization of the
readback laser beam to be rotated in either apositive or negative direction, depending on the polarization of the domains
on the disk. The direction of the rotation
determines whether the bit is 1or 0.) Techniques are being developed to separate
these different effects, and substrate and

1st Floor
circle iui on Inquiry Card (RESELLERS: 202).

thin-film materials and processes are being
improved to minimize these readback noise
sources. (See reference 5.)
Development of media for use with
short wavelength lasers is acritical research topic for increased capacity MO
storage. Modification of today's (RETM)
films and transparent polycarbonate substrates will suffice through 5.2-GB capacity drives. However, 10.4-GB capacity
drives-16 times the original MO capacity—will likely use either blue- or greenwavelength laser diodes, and media must
be matched with those wavelengths.
Unfortunately, today's RETM films
have little, if any, MO response at blue or
green wavelengths. For this reason, research into new MO materials, such as
cobalt-platinum multilayers, neodymiumiron-cobalt films, and bismuth doped garnets, is active. IBM researchers recently
demonstrated read/write operations on a
newly developed MO media at 2.5 Gb per
square inch using ablue wavelength. 428nm laser. (See reference 6.)
Writing Without Erasing
DOW (direct overwrite) MO media will
let the drive write data using asingle pass
of the focused laser beam, rather than the
two-pass erase-then-write process used today. Two forins of DOW media and drives
are being researched and developed. The
first uses fairly conventional MO media
but coats the back side of the disk to allow asmall magnetic head to either contact
or fly above the MO films, as shown in
"Magnetic Superresolution." This magnetic head is small enough to allow it to
switch its magnetic field at the data rate
of the recording process. This process is
being used in Sony's MO Mini Disc for
digital-audio recording and will likely be
adopted into 31/
2-inch and 21
/
2
-inch MO
drives.
DOW technology for 51/
4-inch MO
drives will likely use exchange-coupled
MO media. This media is similar to MSR
media in that it incorporates additional
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Accessing aUnix application from your PC no longer

For beyond its powerful PC X server and VT320 emulation,

means you have to leave the world of Microsoft Windows.

it has a100% Windows-based TCP/IP stack, plus NCD's

That's because NCD has brought its leading X server
technology to your PC.
It's called PC-Xware, and it's aWindows
application. So it allows you to access both
graphical X and character-based Unix applications
in the same way you currently access, say, Excel.
Or Word. And since the complexity of Unix
is masked behind Windows icons, displaying
aUnix application on your PC requires nothing

)(Remote serial protocol.
Which means your PC can access all
your hosts and all your applications without
the need for extra software. And if you're
also after Unix files, PC-Xware even has
integrated file transfer and NFS options.
If all this sounds like something you
could get friendly with, call NCD today at
1-800-793-7638 and ask for PC-Xware.

more than apoint and aclick.
What's more, only PC-Xware integrates fast X access
with the tools needed to get Windows and Unix not just
working together, but complementing one another.

Network Computing Devices, Inc.

NCI)

All registered and unregistered trademarks mi.ntioned above are the sole properly of their respective owners.
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LEAD CMP
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tightest image compression
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LEAD CMP offers half the file
size with better image quality
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ILEADTOOLS kits feature over 75
routines, each with example code.
And paste code from 2free demo
apps! Kits available from DOS to
NT, including add-ons for Clipper,
FoxPro & Visual Basic. Call now
for full info & demo disk.

1-800-637-4699
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State of the Art Optical Advances
in drive and media temperature,
media sensitivity, and datawriting patterns. MO drives
I— Magnetic head
from Hewlett-Packard and oth2to 4 t
ers
are being shipped with full
microns
5to10
DSP-based servos, which will
Protection layer
microns
become the norm for all future
Recording layer
drives.
Reductions in laser waveSubstrate
lengths have and will be an
important pacing item in MO
Laser beam
drive capacity increases. One
exciting aspect of shorter wavelength lasers is that the time
from research samples at aparticular power and wavelength
Media designed for magnetic field modulation DOW
includes aprotection layer that permits asmall magnet to
to full commercial production
contact orjly just above the media surface. The magnet is
has been decreasing. With
small enough so that it can change its orientation at the data
green and blue laser diodes berate of the drive. Its small size—and thus low power—make
ing produced in research labs
necessary its close proximity to the disk.
today, it is quite likely that these
MO layers into the disk construction. One
devices will become commercial before
MO layer acts as the memory layer, storing
the end of the decade.
the data; another acts as amagnetic reset
Two techniques for producing short
layer, eliminating the need for aswitchwavelength lasers are being explored. The
ing magnetic field. Exchange-coupled
first takes the output from ahigh-power
DOW MO media is written by driving the
830-nm laser diode and injects it into a
laser diode among three power levels, a nonlinear crystalline material to produce
low-power Pre./for reading the data, aP,„
frequency-doubled radiation at a415-nm
for writing Os, and the highest-power P,„
wavelength. Power outputs as high as 54
for writing is (see reference 7). Because
mW have been achieved. Commercial dethe temperature dependent coercivity of velopment of acompact, frequency-douthe memory layer is different from that of
bled laser diode is under way at Coherent
the bias layer, these varying power levels
in Palo Alto, California. Other companies
allow direct overwrite of MO data. The
are also developing these frequency-douadvantage of exchange-coupled DOW mebled lasers.
dia and the reason it will likely appear in
An even more exciting but riskier
51/
4-inch drives is that it doesn't preclude
prospect is the development of direct-outthe use of double-sided disks. Also, the
put blue and green diode lasers using
data rate of this type of recording is limitGroup II-VI materials such as zinc seed only by the laser-diode modulation frelenide. These lasers will likely be less exquency, rather than by amagnetic coil
pensive and smaller and require less powmodulation frequency, as is the case for
er than frequency-doubled lasers. 3M
magnetic-field modulation DOW.
researchers have demonstrated room-temperature pulsed operation of these devices
The Changing Laser
but only with lifetimes of several hours.
One common thread for much of the highResearchers are optimistic that lifetimes
er-capacity technology is the need for imand output powers will be improved, and
proved power control of the diode laser
these lasers will be commercialized by the
during the writing and reading process.
end of the decade. (See reference 8.)
PWM recording, PRML channels, magnetic superresolution, the control of disk
The Need for MO
writing noise and direct overwrite media
As mainframes give way to distributedrequire more precise laser-power control.
computing environments, organizations
Fortunately, the advent of digital signal
need acost-effective and dependable way
processor-controlled servo systems in MO
to handle enormous amounts of secondary
drives gives this higher degree of control
storage. Furthermore, the advancements
and, more important, provides adaptive
in MO storage capacity mean that the techcontrol of the laser power. DSP-adaptive
nology will keep pace with customers'
control adjusts the laser-power levels for
storage requirements, as well as an even
reading and writing to adapt to variations
lower per-megabyte cost.
continued
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The bottom line is MO technology has
made the transition from an "interesting
technology" to areliable solution that's part
of mainstream computing. For storage-hungry applications (e.g., image management,
network data management, on-line archives,
and unattended backups) MO delivers an
ideal solution. Given the capacity advances
on the horizon, the uses of MO technology
will only expand with time. •
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David K. Campbell is an optical engineer and
Kraig Proehl is an R&D engineer at HewlettPackard's Greeley Storage Division (Greeley,
CO). You can reach them on the Internet at
david_campbell@hp5800.desk.hp.com and
kraigp@hpgrla.gr.hp.com, respectively, or on
BIX do "editors."

INTRODUCING THE STACKABLE,
REMOVABLE, GIGABYTABLE,
DISK DRIVE SUBSYSTEM
4011111111101..
Removability Each disk module
can be removed from the stack
without uncabling or disconnecting power to the stack, so you
can lock up your valuable data
or take it with you.

MICRODISK modular disk subsystems. Each module contains a
genuine Micropolis disk drive,
power supply and cooling fan.
Super-Capacity" modules are
available in 1, 1.7, 2or 3gigabyte
increments depending on the
model drive selected.

MICRODISK subsystems are
designed for use with Macintosh
or PC compatible systems. Also
available are special AV models*
that optimize performance for
audio/video applications.

Patented Interlocking Design
adds disk storage without the
unsightly cabling mess. Power
and data cables are integral to
each module so you'll only need
one power and one SCSI connection for an entire stack. The interlocking modules stack for easy
capacity upgrade.

Built For Reliability Micropolis
disk drives feature afive year
warranty. All other components
have aone year warranty.

Ian

Performance Plus drives feature 5400 rpm speed and a10 ms
average seek time for superior
performance. Fast SCSI-2 with
advanced caching techniques
and Tagged Command Queuing
provide dramatically increased
throughput.

Ask for MICRODISK by name,
it's the original stacking, removable disk drive subsystem.
For the name of the reseller
nearest you, call toll free
1-800-395-3748.

MICRODISK®
MODEL
NUMBER

FORMATTED
CAPACITY

1050*

1.0 GB

10 MB/Sec max

1760*

1.7 GB

I
0MB/Sec max

2100*

2.1 GB

10 MB/Sec max

3020*

3.0 GB

10 MB/Sec max

*AV

subsystem storage modules can be stacked
four to seven modules high depending on model.
MICRODISK

models luve slightly lower formatted capacities.

MICROPQLIS®
All logos and names are the property of their respective owners.
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Datapro on CD-ROM
Now you gain virtually instant
access to Datapro's product and technology services from your own PC,
with Datapro on CD-ROM.
Menu-driven software makes it
simple to browse through the table of
contents or search by keywords and
subject to get fast answers to all your
technology questions. And you can
simultaneously view multiple reports
and cut and paste between applications to custom-tailor analyses.
Available in both Windows and DOS

KEEP PACE WITH THE NEWEST
INFORMATION TECHNOLOGIES,
YOU NEED PROFESSIONAL HELP
PRESENTING THE FULL LINE OF
DATAPRO INFORMATION SERVICES
Downsizing. Wireless. Client-server computing. Multimedia. ATM. Strategic planning and sound business decisions
depend upon keeping up with the latest
information technologies.
But you probably need a supercomputer to sort through all the publications
that end up on your desk. Sure, consultants can help, as long as you're willing to
pay as you go.
Isn't it time you turned to
Datapro information services?
For over two decades Datapro's
unmatched information services have
helped users, buyers, and managers of
information technology plan effectively.
And Datapro has been there every step of
the way—from mainframes and dumb
terminals, through the PC revolution, to
the rise of intemetworks.
Today, with its staff of over 400 specialists and more than 100 expert analysts, Datapro has the resources to
address virtually every critical issue in
computing and communications.
An essential resource for anyone
who must evaluate, implement,
or manage technology.
Whether you want a quick overview
or are looking to build acomplete library
of research materials, Datapro's comprehensive information technology services
can help you make decisions quickly.
Charts, tables, and graphs make it asnap
to compare product features, functions,
and prices. And once your system is up
and running, Datapro is there to help you
manage and maintain it.
That's why IT professionals use Datapro to stay up to date. Sales and marketing professionals count on us to help'
them track trends. And vendors turn to
Datapro to size up the competition
Datapro's line of comprehensive
information services can meet all
your needs.
With Datapro's complete line of information services, you're always in the
know no matter what your concerns.
Product and Technology Services
3 First Looks. Keep tabs on major
developments in information technology
• Available on CD-ROM.

until acomplete report is available.
• User Ratings. Get beyond the hype
and find out which vendors can really
deliver on their promises.
• Technology Concepts. Stay ahead of
the game when it comes to vendor strategies and other vital issues.
• Market Overviews. Discover the market's promising vendors and products.
• Comparison Columns. The effortless
way to make side-by-side appraisals.
O Competitive Outlooks. Put products
and underlying technology in perspective.
O Product Reports. An in-depth look at
specs, features and functions, pricing,
interoperability, and other issues.
• Management Reports. Practical
advice from professionals that takes the
mystery out of managing information
technology.
Business Services
Datapro Online. Tap into three online
databases from the office, at home, or
even on the road.
Reprints. A cost-efficient way to deliver your product message and verify product features and benefits.
Feature Reports. Cull just what you
need from Datapro's database of information services and put asharp focus on
strategic business decisions.
Custom Publishing. Package the latest
product information in aconvenient, single source tailored to keep sales personnel one step ahead of the competition.
Consulting Services
Help Desk. A telephone inquiry service
to help you make the best use of your
Datapro information service.
Assist On Demand. Pay only for the

information you need about a specific
product, vendor, or technology.
Surveys. Determine the strengths and
limitations of your products—and your
competitors—from actual users.
On-Call Consulting. Fast answers to
most inquiries within minutes—via
phone, fax, or electronic mail.
Educational Services
On-Site Seminars. Custom-tailor acurriculum in any aspect of information technology right where you do business.
Computer-Based Training. Get a
grounding in the fundamentals or master
advanced topics right on your own PC.
Teleconsulting. Let a conference call
between students and instructors address implementation issues that come
up in later stages of aproject.
International Services
• Datapro International. Get up-tothe-minute industry analyses and indepth evaluations into the hands of professionals whose responsibilities extend
beyond the U.S.
Market Research Services
Northern Business Information. A Datapro subsidiary, Northern Business Information is the world's foremost strategic
telecom research company.
Send for a free demo disk today.

DATAPRO
Datapro USA, 600 Delran Parkway. Delran. New Jersey USA
08075, Tel 800-328-2776, Fax .609-764.2812
Datapro International, McGraw-Hill House Shoppenhangers
Road. Maidenhead. Berkshire, England SL6 2QL,
Tel •44 (0) 628 773277. Fax .44 (0) 628 773628
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Three Suite Deals
Office suites sell for bargain-basement prices, but whose bundle—
Microsoft's, Lotus's, or Borland's—gives the most bang for the dollar?
BILL LAWRENCE

0

ffice application suites are a
runaway hit. According to arecent Dataquest survey, an office bundle, Microsoft Office, was the top
software seller for the first time ever, generating $762 million in worldwide revenue in 1993. Meanwhile, Lotus pulled in
$68 million from sales of office suites,
while Borland took in another $14 million. All told, sales for the category grew
more than 200 percent, for atotal revenue
of $844 million. What started as asimple
marketing strategy has blossomed into a
full-scale war for your entire desktop.
The success of office suites is in part
due to the outstanding bundles offered by
the three major providers of Windows software: Borland Office 2.0, Lotus's SmartSuite 2.1 for Windows, and Microsoft Office 4.0. In this review, I'll take alook at
these bundles and detet mine which one
does the best job of delivering an integrated set of desktop applications.
Dollars, Yes; Sense, Maybe
Cost alone makes each of these office
suites ahead-turning temptation. While
each bundle is officially priced in the highthree-figure range, as of this writing upgrade offers are available (for which virtually everyone qualifies—you only need
to own asingle competing application)
that reduce your purchase price to between
$200 and $300. For about what you'd pay
to buy an upgrade for aWindows word
processor and spreadsheet, you get abox
full of software.
Obviously, the office application bundles are avery good financial deal. But
Microsoft, Lotus, Borland, and WordPerfect want to convince you that asuite of applications from asingle vendor provides
you with functionality that somehow
makes the whole much greater than the
sum of the parts.
If having aconsistent interface among
your applications is important to you, buying an office bundle will deliver instant
results. In varying degrees—depending
on which bundle you choose—your applications will have consistent icons and
menu commands as well as shared tools,
120
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One advantage of an office suite is interface consistency across the bundled applications. Microsoft Office's three
flagship applications provide the same first 11 icons, as well as menus that are identical in all but one command.
Lotus's SmartSuite ranks second in consistency, offering similar—but not identical—patterns of icons and menu
commands. Borland and WordPerfect have combined icon palette styles to achieve interface similarities beriveen
Quattro Pro and WordPerfect, but the common look has not yet extended to Paradox.

such as spelling checkers and charting
modules. If you've invested alot of time in
becoming an expert with aparticular bundle's word processor or spreadsheet, you
can make use of that experience as you

tackle the bundle's other applications. Office bundles are particularly appealing to
corporate software buyers who need to
manage sparse training and support resources.

When it comes to advanced interapplication and workgroup-exchange tools, having asame-vendor application suite today
is only nominally better than having your
own selection of full-featured Windows
applications. Standard Windows tools such
as DDE and OLE do much to keep the
playing field level. New tools, such as Microsoft's OLE 2.0 and VBA (Visual Basic
for Applications), Lotus's Notes FX, and
Borland's Object Exchange, show considerable promise, but for now they are
implemented unevenly and in rudimentary ways.
However, these new tools do portend a
very interesting picture for afew release
cycles from now. Our applications may
ultimately become so integrated that we
stop thinking in terms of individual programs, such as word processors, spreadsheets, and database managers, and instead
regard our digital desktops as "information processors" that we build and finetune by mixing and matching our favorite
software components.
Meet the Office Staff
Without adoubt, word processors and electronic spreadsheets are the two most popular desktop applications, so it's not surprising that each of the three suites is
anchored by aworld-class word processor and spreadsheet. Microsoft Office includes Word 6.0 and Excel 5.0, while
Lotus's SmartSuite offers 1-2-3 for Windows 4.01 and Ami Pro 3.01. Borland Office provides Quattro Pro for Windows
5.0 and WordPerfect for Windows 6.0.
Naming the best of breed among these
titans is afutile exercise. The most recently
released word processor or spreadsheet is
guaranteed to be the most feature-rich (and
the most bug-laden) in its category, and
each new release is sure to leapfrog its
competition. As Daniel Gasteiger aptly
put it when evaluating the latest round
of Windows spreadsheets (see "The Big
Three Square Off," December 1993
BYTE), "If you like afeature in one of
the Big Three's programs, wait abit and it
will be in everyone's software." Competition is wonderful.
The suites begin to differentiate themselves when you consider the third most
popular application category: the database
manager. Borland Office takes the prize
for giving you the most database management capability by including Paradox for
Windows 4.5 as astandard offering. Microsoft's flagship Windows database manager, Access, is available only if you purchase the Microsoft Office Professional

Edition (which costs $149 more). Both
Paradox and Access are full-featured, fully
relational databases that let you build sophisticated applications. Both also feature
acomprehensive programming language.
Lotus's SmartSuite includes Approach,
adatabase manager that is best described
as apersonal query and data management
program. It focuses on making basic personal database management tasks—such
as producing form letters, mailing labels,
and reports—easy, but in the process it
leaves out advanced development tools,
such as aprogramming language.
Lotus and Microsoft also bundle popular presentation-graphics packages, Freelance 2.01 and PowerPoint 4.0, respectively. With either of these products, you
can produce first-rate on-screen slide
shows and printed presentation graphics.
For its part, Quattro Pro has some excellent
presentation features.
By weighing in with five bundled applications, Lotus's SmartSuite wins by a
nose the race to provide the most software
that you can use right out of the box.
SmartSuite's fifth member is Organizer
1.1, aPIM (personal information manager)
with one of the best interfaces around. Organizer's super interface enables you to
get up to speed in minutes. Over the long
haul, however, you may find it abit too
basic. The program has the right mix of
features, but each one will only take you so
far. The appointment scheduler, for example, does not let you log two appointments for the same time period.
Microsoft Office also includes an additional application, Microsoft Mail 3.2, but
to use it you must own the program's Server Edition and have aMicrosoft Mail post
office installed on your network. The program is obviously included to entice corporate buyers to make the mail package
their standard. Lotus originally included
cc:Mail in SmartSuite but made adecision to take it out, because the company
claims its customers evaluate and purchase
communications products separately from
desktop applications.
Summing the Parts
\key to evaluating an office suite is determining how well the applications work
together. Each of the three office bundles
comes with basic tools that help you integrate program features and switch among
applications with afew mouse-clicks and
keystrokes.
One of the cleverest is SmartSuite's collect-and-copy feature, an interesting extension of Windows' copy-and-paste ca-

pability. From within Ami Pro, you click
on an icon that transfers you to 1-2-3,
where you can highlight and paste multiple
cell ranges into Ami Pro in one step. This
process is much more efficient than copying and pasting multiple ranges one at a
time. In addition, you can select another
icon to quickly tile two SmartSuite applications side by side to make the collectand-copy feature even easier to use.
You can also type text in Ami Pro's outliner and click on an icon to automatically convert the outline to aseries of bullet
slides in aFreelance presentation. Or you
can click on an icon to build an attractive
month-at-a-glance calendar within Ami
Pro, based on aschedule created with Organizer.
Conceptually similar features in Microsoft Office let you do tasks such as typing the text for apresentation in Word and
transferring it into aPowerPoint graphical presentation with one click. With Borland Office, you can press abutton within
Quattro Pro to launch WordPerfect's textart tool and place curved text in aspreadsheet.
Lotus's SmartSuite includes the longest
list of these simple but clever application
integration tricks, but it builds them on
the weakest foundation. For the most part,
SmartSuite's tools are constructed using
Ami Pro macros. While the tools are certainly atribute to the capability of Ami
Pro's scripting language, as macros they
run sluggishly and are not as bulletproof as
they should be.
In each application bundle, you can employ aspecial icon palette at the top of
your Windows display to easily launch
and switch among programs. The palettes
from Microsoft and Borland, affectionately dubbed MOM (Microsoft Office
Manager) and DAD (Desktop Application
Director), respectively, are stand-alone
programs to which you can add icons to
launch nonmembers of Microsoft Office
or Borland Office. Lotus's LAM (Lotus
Application Manager) is an Ami Pro macro
that includes afixed group of icons. Microsoft's MOM also includes the Find File
feature included in Word and Excel. With
Find File you can build advanced queries
that locate and list files on your hard disk
according to the criteria that you specify.
These queries can be named and saved for
reuse.
Crossing Applications
Thanks to standard Windows tools like
the Clipboard, DDE, and OLE, exchanging
information between two Windows appliMARCH 1994
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OLE 2.0: Death to
M

icrosoft's launch of OLE 2.0
could change the way we work
with software. The vision promised by
OLE 2.0 is one of many vendors delivering small, functional software components to create an integrated, customized environment for the user. In a
way, application suites fly in the face of
this vision. They are, after all, areturn
to the monolithic approach: one vendor supplying aset of huge, multifeatured applications. It's reminiscent of
the way software was sold when mainframes and minicomputers were king.
Clearly, major vendors are now committed to OLE 2.0 as amechanism to
more tightly integrate their application
bundles. Therefore, OLE 2.0 may fuel,
somewhat ironically, the phenomenal
success of office suites, rekindling the
notion of amonolithic model of software development.
Using classic object-oriented programming methodology, OLE 2.0—
aware applications can browse each
other to discover usable objects. Instead of launching an entire application àla OLE 1.0, you can work with
an application's component parts. OLE
2.0 could call up your spreadsheet's
@function engine from within your
word processor, for example, to sum a
table's rows of numeric information.
Office bundles can use this same approach to streamline the software architecture and make the bundled applications interact more efficiently. For
instance, applications in Microsoft Of-

Cross-Application Scripting
Microsoft and Lotus will implement an
advanced application language in future
releases of their office-suite products. Both
languages will do the following:
• Operate across all major office
applications in the vendor's suite
• Access and control OLE 2.0 object
components
• Work with standard languages, Including
Visual Basic
• Call DLLs
• Support scalable capabilities, from record
and playback to custom applications
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onoliths?

fice share aspelling checker, conversion filters, agraphing component, an
organizational chart tool, an equation
editor, and Microsoft Query.
Microsoft plans to implement OLE
2.0 on three platforms: Windows 3.1,
Windows NT, and the Macintosh. In a
networked environment, this would allow you to build custom networked applications, using local software components when necessary and perhaps
even sharing components across the
network and across platforms.
At some point, you'll probably buy
and build software the same way that an
audiophile today puts together ahome
entertainment system—by mixing and
matching the very best interconnectable
components from avariety of suppliers.
You would lay the foundation by buying your favorite bare-bones text, table,
and graphics editors (which may be offered as abundle with your PC's operating system/graphical desktop).
You would then add some separately purchased tools. You'd probably begin with aspelling checker and athesaurus, an E-mail module, and perhaps
other specialized tools, such as atext
searcher/file indexer, asound and video
annotator, and aspeech-recognition
module.
Those who build in-house corporate
systems will follow asimilar paradigm,
using network- and OLE 2.0—aware
tools tied together with aglobal scripting language. Each of the pieces will
work smoothly with the others and will

cations is not overly difficult. For the most
part, the main players in the Borland, Lotus, and Microsoft application bundles are
fully OLE aware, with the capability to
operate as both OLE clients and servers
(see the table "Integration and Workgroup
Features" for particulars about each bundled application). Thanks to these capabilities, creating acompound document
composed of text from your word processor, an embedded table from your electronic spreadsheet, and achart created in
your graphics package is neither arduous
nor uncommon.
With the advent of OLE 2.0, using the
Clipboard, DDE, and OLE as we now

be provided, presumably, by ateeming third-party component market.
The healthy component market for
Visual Basic is acase in point. Small
developers are busily creating custom
controls for adding specific functionality—such as image management or
telephony features—to amainstream
programming environment. Visual Basic provides aset of generic capabilities,
and third parties are filling the gaps in
creative ways.
But, given the marketing muscle of
major Windows vendors and the runaway success of single-vendor office
bundles, is this vision of component
software viable? Customers will probably feel more comfortable turning to
an established vendor and buying all
the pieces as an integrated whole. Customers don't care about the state of the
market; they want software that works.
One vendor providing all the components can ensure that the entire process
comes together without incompatibilities and unforeseen glitches.
The future of OLE 2.0 is quite interesting to contemplate. We'll soon see
whether OLE democratizes the software industry by encouraging the development of specialized software components, or if—in the ongoing battle
of feature one-upmanship —powerful
vendors provide most of the major tools
themselves and tie them all together
into application bundles. A new architecture, perhaps, but monolithic software just the same.

know it may soon become old-fashioned.
OLE 2.0 heralds the next wave in interapplication awareness, and three applications in Microsoft Office—Word 6.0, Excel 5.0, and PowerPoint 4.0—showcase
the new capabilities that OLE 2.0 makes
possible. Representatives from both Lotus
and Borland stated during interviews that
future releases of their Windows applications will aggressively support OLE 2.0.
Customers can expect many useful implementations of OLE 2.0 features to appear
this year.
OLE 2.0 manifests itself in several ways
in Microsoft Office. The simplest benefit
is the ability to drag and drop information

exchange), Ami Pro, 1-2-3, and
between applications. For
WHAT'S IN THE BOX?
Freelance can intelligently store
example, if you need to
All three application suites are anchored by aworld-class word processor
information on aLotus Notes
use arange of cells in an
and spreadsheet. Borland offers the best database manager by including
server. (Notes is Lotus's popuExcel spreadsheet as the
Paradox for Windows. To get Microsoft Access, you need to pay an addilar groupware product—a Notes
basis for atable in aWord
tional $149 for Microsoft Office Professional Edition.
server is an "object warehouse"
document, you simply disLOTUS
MICROSOFT
BORLAND
that has the ability to intelligentplay Excel and Word toSMARTSUITE 2.1
OFFICE 4.0
OFFICE 2.0
ly store, index, and retrieve ingether on the same screen,
formation in virtually any comhighlight the appropriate
Ami Pro 3.01
Word 6.0
Word processor
WordPerfect
for Windows 6.0
bination of formats.)
cells in your spreadsheet,
1-2-3 for
Excel 5.0
Quattro Pro
Spreadsheet
Notes FX lets you use aNotes
and drag their contents
Windows 4.01
for Windows 5.0
server as an intelligent document
into your document. The
Approach
2.1
Access
1.1
Paradox
for
Database
management and revision-conresulting table in your
(Professional
Windows 4.5
manager
Edition only)
trol back end for Ami Pro, 1-2-3,
Word document is an emPowerPoint
Freelance
None
Presentation
and Freelance. Notes can store
bedded Excel object.
2.01
4.0
manager
data files from these applications,
The second up-front
Microsoft Mail
E-mail
None
None
and the Notes database can atmanifestation of OLE 2.0
3.2
tach fields to the data files, so
is what Microsoft calls ViNone
Organizer 1.1
None
PIM
you can catalog and index docusual Editing. With tradiments. For example, with Notes
tional OLE, clicking on an
and Ami Pro, you can create adocument lispreadsheet notebook) to users who "subembedded object automatically launches
brary and management system to track the
scribe" to the information. As you prepare
the application used to create that object,
revision history of documents and index
to publish information via OBEX, you
and you have the opportunity to edit the
them by last revision date, description,
specify the version depth, or how many
object in its native environment. With
size, style-sheet type, and other categories
revision levels of the information are reVisual Editing and OLE 2.0, clicking on
that you specify.
tained for subscribers' use.
an Excel object inside Word changes the
Notes FX supports bidirectional data
OBEX can distribute information via
menus and icon palette to those for Excel,
exchange. For instance, data contained in
MAPI- or VIM-compatible (Vendor-Inbut the nonspreadsheet portions of your
a1-2-3 field can act as afield in aNotes
dependent Messaging) mail systems, using
Word document are still visible.
form or view. The Notes view is updated
LAN disk space, via MCI Mail, or with
This capability is another good reason
each time you enter data into the spreadany combination of these methods. When
for having aconsistent interface across apsheet, or you can update the spreadsheet
you use OBEX inside aBorland Office
plications. When you click on the Excel
from aNotes form. Notes agents and macapplication, you activate aspecial icon
object from within Word, the same menu
ros can use the spreadsheet data in aNotes
palette with buttons that enable you to pubstructure is still available but with Excelfield to build adynamic chart or to control
lish new information or poll for subscribed
specific options, making the process much
aworkflow application.
information.
less confusing.
Obviously, to use Notes FX you must
Lotus gives information-sharing an inhave aNotes server installed on your netteresting twist of its own. Using technolWorkgroup Awareness
work. Unfortunately, neither the Notes
ogy called Notes FX (short for Notes field
Microsoft Office enjoys agood head start
server nor the client software is
with regard to its impleincluded in the SmartSuite bunmentation of OLE 2.0—
INTEGRATION AND WORKGROUP FEATURES
dle. But clearly, Lotus includes
derived features, but the
Microsoft has a head start on OLE 2.0 integration, but all three vendors have
Notes in its vision of the future
company has no corner
pledged strong support of the open standard in 1994. (
e = yes; o = no.)
of automated office software.
on innovation. Lotus and
OLE
MAILWORKGROUP
OLE
OLE
Borland leave Microsoft
2.0
ENABLED
FEATURES
CLIENT
SERVER
Coming Soon: Global Scripting
in the dust on another
Languages
Borland Office
front: workgroup features.
OBEX
WordPerfect 6.0
•
•
o
•
The average full-featured word
Most applications in the
OBEX
Quattro Pro 5.0
•
•
•
processor or spreadsheet inBorland, Lotus, and MiOBEX
Paradox 4.5
•
•
cludes amacro language that lets
crosoft bundles are mail
Lotus SmartSulte
you automate repetitive tasks
enabled, allowing you to
•
Notes FX
Ami Pro
•
•
and build custom applications.
send adocument, spread•
Notes FX
1-2-3
•
•
Because macro languages tend
sheet, or presentation as a Approach
•
to parrot the menu and commail attachment without
•
Notes FX
Freelance
•
•
mand structure of the programs
leaving your application.
•
Organizer
they come with, the macro synBorland dramatically exMicrosoft Office
tax of one application is likely
pands this concept with
Word
•
•
•
•
to vary dramatically from that
Excel
e
•
•
•
atool called Object ExAccess
o
of another.
change, or OBEX. OBEX
PowerPoint
•
If amacro language that can
1111111111111
lets you distribute, or
•
Microsoft Mail
automate tasks within asingle
"publish," information
program is good, then alanguage
(e.g., aspreadsheet or a
MARCH 1994 BYTE
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Why aruybemis so

AMAZING:

di-oex

It's the world's only integrated Database Management System/lullFunction Spreadsheet/Application Generator that's so easy to use, you
don't even have to know what any of this means! With di-ogix, anyone
can design powerful relational databases, generate detailed reports,
mailing labels and graphics and even create complex custom applications and demos —with no programming experience.

EE

Now, there's another

100O00

reasons... all of them
For years, di-ogix has been the
world's best-kept software secret.
Now, for alimited time, the first
100,000 people who respond can own
this powerhouse of aprogram — for
just the cost of shipping &handling.
This DOS version (certified to run
from within Windows 3.1) needs just 2
megs of disk space and is as easy to
learn and run as any popular
spreadsheet — in fact if you know
Lotus 1-2-3, you're already an expert
di-ogix programmer!
Here's what you get with di-ogix:

'Only $9.9.5 shipping and handling in continental U.S..

•400-pg. Manual and Tutorial •Spreadsheet with over 200 functions •Relational report generator •Full-screen
debugger •Powerful application generator •Utilities to create mailings,
business graphics and more •Royaltyfree run- time module
Ask about versions for Windows,
Novell and UNIX, too!

1-800-454-4426
Order by FAX
"Or>
4 490
or contact ON TOP SYSTEMS,
P.O. Box 676, Northbrook,1160062
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r'LISTEN UP!

I'm here to warn
you that your
system is getting
dangerously
HOT!
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Introauting the 110 Ale
The First Computer Over-Tbmperature Alarm.
•Alarm sounds if PC hits 110°F
•Warns of fan failure or
inadequate cooling before
damage occurs
•Fits any computer
•Only 1" x1.5"
•Easy to install
•Lifetime warranty
•Made in USA

OPERATING TEMPERATURE
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DANGER
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ALARM ZONE
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PO POWER & COMM& INC.

5995 Avenida Encinas, Carlsbad, CA 92008, (619) 931-5700, (800) 722-6555, Fax (619) 931-6988
&Cooky, Inc
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that can do the same thing across program
boundaries should be even better. Microsoft and Lotus both seem to think this is
the case. Lotus has announced LotusScript,
aBASIC-like scripting language that is
rudimentarily implemented in Improv for
Windows, Lotus's alternative spreadsheet.
And Microsoft has weighed in with VBA,
which premieres as the new macro language for Excel 5.0.
While neither language can yet be considered global (since each one works in a
single application for now), both companies have committed to scripting languages
that will work across all their major Windows applications. Both companies suggest that these languages will be phased
in with major new releases of their Windows applications. Since recent major new
releases of Word and PowerPoint have just
occurred without internal support for VBA,
it is probably best not to hold your breath.
Microsoft has promised that Visual Basic
will be integrated across the Office product line by 1995.
Microsoft's implementation of VBA in
Excel is particularly appealing. When you
use Excel's keystroke recorder to build a
macro, the keystrokes are captured as Visual Basic code. You can edit the macro
with abuilt-in code editor and use the capable debugger to detect and correct errors. If you're aVisual Basic programmer,
your learning curve will be very slight.
Combined with OLE 2.0, VBA will ultimately enable you to write applications
built from the prefabricated parts of your
favorite Windows programs. For now, you
will have to settle with Word 6.0's WordBasic and Microsoft Access Basic. With
these tools, you can make calls to the macro languages and return results, instead of
controlling the applications directly from
Visual Basic.
Lotus plans the same type of strategy for LotusScript as Microsoft has announced with VBA. The language will be
scalable, supporting awide range of functionality, from simple record-and-playback techniques for easy macro creation
to the ability to call DLLs created as external C routines.
OLE 2.0 compliance will give LotusScript the same type of access to application objects as VBA has, allowing you to
create custom applications from components of the Lotus suite (or from any other OLE 2.0 server that exposes software
objects). LotusScript will also be compatible with other BASIC languages; this will
allow aLotusScript application to be incorporated into other BASIC programs,

Clr>ls Brutus*, the King of Monitors,
So Impressed by the

15" SCEPTRE?

Among the finest 15-inch High Resolution Color Monitors you can get, the Microprocessor
based Low Radiation (MPR II compliant) SCEPTRE CC-615L offers:
1024 x768 VESA 72Hz Flicker-free
Multi-scan 30-60 KHz

Anti-static Screen
Universal Power 90-260 VAC 50/60Hz Auto-sensing

INVAR Shadow Mask Tube, FS II Flat Screen
31 Memory Settings
(5 Factory Preset, 26 User Adjustable)

Advanced Dynamic Focusing
Manual and Auto-Degaussing
Front Access Push-button User Controls

PLUS: Energy Saving Option (CC-615G), SCEPTRE's Two Year Limited Warranty, and many more.
In addition, SCEPTRE's impressive full line of
Micro-processor based monitors includes
CE -6N, CC-6N (14-inch) and CL-617/
617L (17-inch). For more information,
contact SCEPTRE or its distributors
today.

ISO 9000

*Brutus: Monitor Lizard, an endangered species,
recently seen in the film "The Freshman" with
Marlon Brando and Matthew Broderick
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including Visual Basic.
particular worker performs. The applicaWith these cross-application languages,
tions become, as they should be, ameans
you could build afront end to an applicato the end of getting work done, not the
tion and then use components of the ofcentral focus of the desktop.
fice suites to perform specific tasks. For
instance, you could populate aspreadsheet
Taking the Plunge
with customer account information held
Is the purchase of an office application
in an external database, create adata file
suite agood move for your organization?
of overdue accounts, and
Taking only the up-front
print personalized letters
costs into account, the
requesting prompt payanswer is an easy yes;
Borland Office 2.0
$595
ment. The applications
such acollection is the
Upgrade and competitive upgrade
$299
would perform specific
best
way to legally get
Borland International, Inc.
functions in the backyour hands on alot of
100 Borland Way
Scotts Valley, CA 95066
ground. The spreadsheet
good software at avery
(800) 331-0877
would pull in data and
reasonable price.
(408) 461-9000
perform calculations; it
In the corporate realm,
Circle 1340 on Inquiry Card.
would then pass the table
however, true costs are
on to aword processor,
SmartSuite 2.1 for Windows
$795
seldom so easy to tally.
Upgrade and competitive upgrade
$595
which would use the
For example, if your orLotus Development Corp.
table as data for amailganization has invested
55 Cambridge Pkwy.
merge operation.
considerable effort into
Cambridge, MA 02142
The user would see
(800) 343-5414
building value around a
(617) 577-8500
only the front end; the
particular group of profax: (617) 693-0968
application components
grams (e.g., you've got
Circle 1341 on inquiry Card.
would be totally invisithousands of pages of
ble. The end user would
extensively formatted
Microsoft Office
Standard Edition 4.0
$750
deal only with the sigdocuments in WordPerMicrosoft Office Professional Edition
5899
nificant data and the confect format, or you have
Upgrade
$259
trols needed to accomabody of critical engiCompetitive upgrade
$299
plish aparticular task.
neering calculations built
Microsoft Corp.
As aresult, each cor1 Microsoft Way
into macro-laden 1-2-3
Redmond, WA 98052
porate desktop would be
worksheets), rocking the
(800) 426-9400
customized, iconized not
boat to achieve lower
(206) 936-8661
with aset of software apinitial software costs and
fax: (206) 936-7329
plications but with aset
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aconsistent user interof specific tasks that a
face may simply not be

worth it. In the short term, buying asuite
will deliver improved cross-application
integration, but over time, tools such as
OLE 2.0 will enable all applications to integrate easily.
If you've concluded that buying an office application suite is agood idea, which
one should you choose? Lotus's SmartSuite clearly delivers the most programs
for the money and is the best among these
near-equals in terms of value. If you use
Notes or plan to implement it, SmartSuite
is an even sweeter deal.
But if you've already got strong ties to
aparticular word processor or spreadsheet
that is contained in one of these bundles
and want to extend your software arsenal
inexpensively with aminimum of relearning, pick the bundle that includes the
highest percentage of your favorite programs.
No matter which bundle you choose,
you can rest assured that with future releases, the individual programs in your
collection will become more feature-rich
and better equipped to collaborate with
each other. And if past trends are atrue
indicator, they'll also continue to go down
in price. II
Bill Lawrence is part of a team that manages a
3000-node network and related computing services for amajor Western utility. He has been actively involved in networking and PCs for the past
10 years and is the author of Using Novell NetWare 4and Using Novell NetWare, both from
Que Corp. You can contact him on the Internet
or BIX at blawrence@bix.com.
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SOLID STATE Disk Emulators and PCMCIA Products
Board Level Disk Emulators
•Replace mechanical drives in embedded systems
•High performance and low cost models available
•Flash, EPROM and battery-backed SRAM
technologies. Capacities from 180K to 14MB
•Dual drive and hard drive emulation support
•8and 16 Bit ISA bus support
PCMCIA Carddrives & Adapters
•Use PCMCIA cards in your desktop or
embedded PC system
'Internal model fits in 31/
2"drive bay
•Dual socket & external models available
'Support for all types of memory,
I/O cards and Type III hard drives
•DOS & Windows compatible drivers included

PC CardShark Il
PCMCIA Carddrive

High Capacity DRAM Drive
•Expandable 16 to 512MB. 51/
4"or
desktop models. Fast SCSI-2, SIMM
module based, .1msec access with
built-in battery back-up and ECC.
Flash IDE Drives with capacities from 2.5 to 40MB
Features: Autoboot capability, all
models. Support for all popular operating sytems. Solid state reliability.
Applications: Embedded
Systems, Diskless PCs, LANs,
POS, Medical, CAD/CAM,
Graphics, High Performance PCs
and Servers.

CURTIS, INC.

Industry Leader in Disk Emulation Products
418 W. County Rd. D •St. Paul, MN 55112 •612/631-9512 •FAX 612/631-9508
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ABetter

Basic.

New CA-REALIZER 2.0 Beats Visual Basic 3.0.
Compared to Visual Basic 3.0,

CA-REALIZER. CA-REALIZER" 2.0 is half the cost and

application and distribute it royalty-free with the run-time module
that's included. And you can generate an installation disk with the
1
•
•
push of abutton.
BEST
Fr Computing said,"No other
• SPRING
•
Windows BASIC can match it for power 2.00
WINDOW.
1.1
1221:1:Maffl
1991
NOMA.
PT
VAIN AIWA.
and breadth of features."
At $99, no one can match our price either, and it includes our
award-winning Windows report writer absolutely FREE.

twice the product.
CA-REALIZER is already
the easiest, most powerful
BASIC for Windows and OS/2,
and with version 2.0 it's even
better. No one can match our combination of features, ease of use, and
price. No one can make it easier to port
Only CA-REALIZER Gives You All Of This:
our applications from QuickBASIC, and
•Develop for Windows and OS/2
no one can make it more fun to develop for Windows and OS/2.
•Create and save libraries of pre-coded and formatted controls dynamically
CA-13.EALIZER also comes with ahuge array of powerful,
from within REALIZER
plug-and-play tools like spreadsheets, charts, text editors, animation,
•Use any standard Windows and OS/2 custom control in FormDev
graphics tablets
•Integrated Programmable Application Tools such as Charts, Spreadsheets,
and database
Text Editors, Graphics, Animation, and aScheduler
forms, along with
•Easy migration of QuickBASIC applications to Windows and OS/2
many features
•Import/Export of 1-2-3, Excel, CA-Supercalc, CA-Compete! &Xbase Files
other BASICs don't
•Interactive WYSIWYG application design
offer. Arrays are
•Generation of user accessible & modifiable BASIC code
re-dimensioned
•Full support for DDE and DLLs
and processed
•Instant database forms from DBF files
automatically.
alece29
Algorithms can
•Dynamically expandable multi-dimensional arrays with afull range of
array and matrix operators and functions
be written as
Cumultiffle
formulae instead
of complex looped
Can-800-225-5224, Dept. 25500
%:11111
expressions.
Today Or See Your Local Dealer.
Once an applicaMICROSOFT
tion is complete,
This offer is
WINDOWS_
ATIBLE
v
e
good for alimited
compile it into a
time only. Call today and find out how
stand-alone
OS/2 or Windows much better BASIC can be.
Software superior by design.
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New CA-REALIZER 2.0

Computer Associates International. Inc., Islandia, NY 11788-7000. All product names referenced herein are trademarks of their respective
companies. Cost comparison based on Visual Basic Release 3.0 Suggested Retail Price. PC Computing quote appeared 10/91. pg. 90.

Circle 80 on Inquiry Card.

Take Up Weightlifting Or Take Advantage.

AUDIO
ADVANTAGE
inami
mum=

Turtle Beach Audio Advantage"... $129.00 PCMCIA Sound Card.
Put "portable" back into the portable presentation. With the Audio Advantage
PCMCIA sound device, you simply snap the card into place, plug in suitable
speakers or headphones, and in seconds your
multimedia presentation is ready to go with
the highest quality sound.
See your favorite dealer, or call
800-645-5940 for more information today!

TURTLE BEACH SYSTEMS
52 Grumbacher Road •York, Pennsylvania 17402 •(717) 767-0200 •FAX (717) 767-6033
Circle 173 on Inquiry Card (RESELLERS: 174).
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Multiprocessor Horsepower
Systems from ALFZ, Compaq, and VTech show that for a SQL server,
two CPUs are better than one
RAYMOND GA CÔTÉ

A

performance of different systems and discovered that simply adding asecond processor doesn't necessarily increase performance when running asingle application.

and control multiple processors. With an
SMP hardware design, any processor can
handle any job as well as another, and that
makes easier the operating system's job
of distributing the processing workload,
even when the number of processors can
vary. (Asymmetrical designs dedicate different processors to different tasks and

dmiral Grace Murray Hopper
liked to say that when farmers
wanted to pull aheavier load,
they didn't breed abigger horse, they simMP Design
Adding extra microprocessors to asystem
ply used more than one. Aside from prois an attractive idea that has cropped up
viding extra pulling power, ateam of
horses provided flexibility, because the
more than once in the
last 10 years. Befarmer could harness them in whatever
arrangement suited the task at hand. Alcause they leverage
though Admiral Hopper was brought up
off standard PC dein the great farm country of northern New
signs, shared-memoHampshire, her story was aimed not at
ry MP designs in parhorse breeders, but at computer designers:
ticular promise an
Multiprocessor computers are the way of
economical means to
the future.
increase computing
Windows NT's support for multiple
power—either beprocessors has encouraged the developyond levels available
ment of acrop of relatively inexpensive
with the current hot
processor, or to levIntel-based multiprocessor, or MP, PCs.
els competitive with
These are systems that can run standard
DOS and Windows software, as well as
that chip but using
32-bit NT programs. Any multithreaded
several less expenapplication ought to get asignificant boost
sive CPUs.
from running on more than one processor
In ashared-memat once. In addition, NT is able to distribory design, several Three dual-processor systems from Compaq. ALR, and VTech (left to
right). The ALR ProVEISA DMP and the VTech Platinum SMP systems
ute concurrently running programs among
processors sit on the
each have two 486DX2/66 CPUs. The Compaq ProLiant 2000 can take
processors, whether those programs are
same bus and share two 50-MHz 486DX or two 66-MHz Pentium processors.
multithreaded or not.
memory space and
To find out just how much performance
other resources. Contention for the shared
need proprietary operating-system supan MP PC can deliver, Itested dual-procesresources, however, limits the number of
port.) Standard NT can support two prosor systems from Advanced Logic Reprocessors you can add and still gain percessors, while NT Advanced Server can
search, Compaq, and VTech. Prices for
formance. The more capable the bus besupport up to four. Proprietary OEM verthe three systems range from $3999 for a tween processors and main memory, the
sions of Windows NT will support up to
base-model VTech Platinum SMP 486more processors ashared-memory design
16 processors.
DX2/66 desktop system running two 486
can support. Adding asecond processor provides the biggest performance gain of all.
Testing
CPUs to over $20,000 for afully configured Compaq ProLiant 2000 server with
(For more on MP computers, see "All SysInitially, the most likely job for an MP
machine is as an applications server, produal Pentiums. The ALR ProVEISA DMP
tems Go," August 1992 BYTE.)
4/66d, afloor-standing server, fell in the
Despite their promise, MP PCs have not
cessing transactions or perhaps providing
middle of the price range.
yet received general acceptance, for two
decision support from adatabase. MP's
To compare performance, Iused Mireasons. First, most MP implementations
extra horsepower is overkill for astraight
crosoft's SQL Server, atrue NT applicahave used proprietary designs that require
file server. It's appropriate, then, that I
tion. Using different processor modules
aspecially modified operating system and
used Microsoft's SQL Server for Windows
in the Compaq system, Ialso tested one
are therefore incompatible with the rest of
NT to test MP performance. SQL Server is
processor against two, the 486 against the
the industry. Second, aside from abrief
also one of the few available 32-bit appliPentium, and perhaps most interesting,
flurry of Unix support for multiple procescations designed for NT, and it can take
two 486s against asingle Pentium.
sors, there hasn't been awidely popular
good advantage of multiple processors.
Judging from the SQL Server test reoperating system to run on the hardware.
For my evaluation Iran amodification
sults, two processors are definitely better
Windows NT changes this situation by
of NSTL's SQL Server benchmark, atest
than one for an applications server, where
defining built-in support for SMP (symthat models atransaction-based bookprocessing power shares importance with
metric multiprocessor) PCs, with astanordering application. The test ran aseries
file I/O. Ialso found awide latitude in the
dardized low-level interface to identify
of order transactions and returned the
MARCH 1994
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ATrio of Dual-Processor Systems
AIR ProVEISA DMP 4/66d

ALR's ProVEISA is aserver with afloorstanding case, 10 EISA slots, and 12 half-

tic door covers access to drive bays and user

height drive bays (half 51
4 -inch, half 3'h-inch).
/
A 300-W power supply is also appropriate
for server duty. The ProVEISA provides built-

locks onto its chassis, but Ieasily broke the
lock (accidentally, through misunderstand-

in SVGA graphics with 1MB of RAM, up-

ing the key position).
The ProVE ISA places each 486DX2/66

gradable to 2MB.

processor on aseparate plug-in card, each of

The dual-processor ProVEISA comes with
asingle floppy drive and aTexel double-

V-- Each 486DX2 chip sits on acircuit card (outlined)
in an extended EISA slot with a 512-KB RAM cache.
The two CPUs communicate via two ribbon cables.

Compaq ProLiant 2000

speed CD-ROM drive to load Windows NT.
The tested configuration included NT, 32 MB
of RAM, and two Maxtor 540-MB SCSI hard
drives. ALR supplied the system with acaching SCSI-2 card with 4MB of RAM. A plas-

Compaq's ProLiant 2000 is afull-fledged
server with lots of reliability and usability
features, accounting for the $15,000 and
$20,000 prices of the two test configurations
(dual 50-MHz 486DX and dual 66-MHz
Pentium processors, respectively). Reliability features include error-correcting memory,
Compaq's Smart SCSI drive array controller,
hot-swapping hani drives, and built-in SNMPcompatible system diagnostics. The SCSI
controller can be configured for RAID, although Ididn't take advantage of it in testing.
Compaq's Insight system management
software works with the hardware to catch
problems before they become disasters. The
Windows-based software is easy to use and

Each of two special processor cards (outlined) holds
a66-MHz Pentium with a256-KB external cache.

Iffech Platinum SMP 486DX2/66 dual

flexible in setting up server management functions. CD-ROM-based start-up software guides

VTech's dual-processor Platinum is adesktop
system, aimed initially at software developers
working on MP applications and running NTbased workstation applications once they become available. Besides good performance,
the VTech also has an exceptionally low
price: $3999 with 16 MB of RAM, a527MB IDE hard drive, adouble-speed CD-ROM
drive, VL-Bus (VESA local bus) graphics, a
15-inch color display, and Windows NT.
The system combines two VL-Bus expansion slots with standard ISA slots. The MP
daughtercard, however, takes one VL-Bus
slot. The Platinum also provides built-in IDE
and SCSI-2 connections, as well as high-speed
serial (16550) and parallel (ECP [extended
capabilities port]) ports.

The motherboard holds a486DX2; an optional card
holds asecond matching CPU (two chips outlined).

controls such as the reset button. The case

The Platinum has astandard motherboard
configuration with an optional plug-in card

which takes an EISA slot. The two processor
cards sit side by side with direct processor
control and communication going through two
sets of directly wired connectors. Each processor gets its own 512-KB RAM cache in an effort to minimize competition between the two
processors for access to main memory.

you through installation and configuration.
Other features include Compaq's 32-bit EISA
combination Ethernet/Token Ring network
card and adouble-speed CD-ROM drive.
Inside the big tower case are six available
EISA expansion slots out of atotal of eight.
There are four processor slots, although the
ProLiant 2000 has the power and cooling abilities to support only two. It uses the same
motherboard as the ProLiant 4000, which can
take four .
processors.
The ProLiant TriFlex architecture provides
separate 64-bit processor, 128-bit memory,
and 32-bit I/O buses, with abuffering bus
controller between them that allows concurrent memory access by both system and I/O
processors most of the time (70 percent, according to Compaq).

to support the second processor. The motherboard processor is installed in aZIF (zero
insertion force) socket and can be upgraded to
aPentium OverDrive chip. Both SCSI and
IDE interfaces are provided standard. The
dual processors communicate through the
VL-Bus and the proprietary processor socket.
As with the ALR and Compaq systems,
the Platinum SMP design is 100 percent symmetrical; either processor can handle any task,
including hardware interrupts, thanks to two
Intel APICs (advanced programmable interrupt controllers). The Platinum takes aminimalist approach to multiprocessing by providing no separate secondary cache on the
MP plug-in card. Both CPUs share the same
256-KB writeback cache. Even so, the Platinum provided excellent throughput results
in my tests.

It's ajungle Out There!
•

A ND M AG INNO V ISION WANTS TO KEEP

-›+

IT

!r,

THAT

WAY.

DUCING

G REEN

'4Wre
erefei
t‘4:`

I
T'S

G REEN

WHY

WE'RE

INTRO-

E NERGY.

E NERGY

WAS

DEVELOPED

TO HAVE MINIMAL IMPACT ON THE ENVIRONMENT. G REEN E NERGY MEANS EPA
E NERGY

S TAR

COMPLIANCY.

G REEN

E NERGY MEANS VESA D ISPLAY P OWER
M ANAGEMENT S IGNALING COMPATIBILITY.

G REEN E NERGY MEANS CONFORM-

ANCE

WITH

SWEDAC

LOW-EMISSION
G REEN

E NERGY

DEPLETING
IN

MEANS

NO

SUBSTANCES

MANUFACTURING
B EST OF ALL,

G REEN

OR

II

A ND
OZONE

WERE

USED

PACKAGING.

MONITORS WITH THE

E NERGY

INNO V ISION

MPR

STANDARDS.

LOGO

WILL

HAVE

FROM
THE

MAG

LEGEND-

ARY PERFORMANCE AND Q UALITY OF A
MAG THAT EARNED US PC M AGAZINE'S
E DITORS' C HOICE FOR 4 CONSECUTIVE
YEARS, AND R EADERS' C HOICE IN S ERVICE AND
KIND

Q UALITY
TOP

R ELIABILITY THIS YEAR. T HE

OF

PERFORMANCE
YOU'D

SYSTEMS

GREEN

AND

FROM

FUTURE

SYSTEMS.

C ALL

AT

US

1- S 00- S 27-399 El

(1-714-751-200 S
AND

AND

EXPECT

WELL

SEND

IN

YOU

C ALIFORNIA)
INFORMATION

ABOUT MAG INNO V ISION'S NEW G REEN
E NERGY
SAVE
YOU

CAN

IT'S

KEEP

MONITORS,

THE

HOW

ENVIRONMENT
GET

THEY
AND

HELP

WHERE

ONE.

A JUNGLE

OUT THERE!

L ET'S

IT THAT WAY.

DX 1 7 F
B REEN

E NERGY

c 1994.

MAG

INN OV I
SI
O N.

MAG INNO V ISI O N AN D

vIONITOR

Agfreer

INC.
O R

SPECTIVE

A LL

A LL RI
G HT S RESE RVED

B RAND

REGIS TERED

AN D

PR ODU CT

TRADEMA R K S

NAM ES

OF

THEI R

OWNERS

Circle 171 on Inquiry Card (RESELLERS: 172).

DX 1 5 F
G REEN

INN OV IS IO N.
TRA DE MA R K S

I
NC.

ITS LOGO AR E TRAD E MARK S OF MAC

E NERGY

M ONITOR

neet#110
0•;.
•

AR I
RE

Rack 8t Desk
Chassis
FOR

Reviews Multiprocessor Horsepower

11111111

System Performance Compared

XT/AT/286/386/486

Not surprisingly, the dual-Pentium Compaq
provides the shortest transaction times
running aSQL Server test under Windows
NT. Among the three 486 models, the dual486 Compaq does best, particularly as the
client load increases.

1e0

111111111111111111111111111111

140

Integrand's unique packaging design uses
modular construction. We have 3basic
models for 1SA/EISA bus computers. Over
90 interchangable modules allow you to
customize them to nearly any requirement.
We make drive enclosures and rackmount
keyboards too. Integrand offers high
quality, advanced design hardware and
strong support. Why settle for less?

120
100

-a- ALR ProVEISA DMP 4/66d

80

-e- VTech Platinum SMP 486DX2/66 dual

60
40

-Ai- Compaq ProLiant 2000
(dual 50-MHz 486DX)

20

Compaq ProLiant 2000
(dual 66-MHz Pentium)

o
10
15
5
Number of concurrent client processes

20

Comparing Processors
c
o

200
180

•

160
ci>

140

in .0

120
100

o

Rack &Desk Models
Accepts Most Motherboards and Passive
Backplanes
Doesn't Look Like IBM
Rugged, Modular Construction
Excellent Air Flow &Cooling
Designed to meet FCC
204 Watt Supply, UL Recognized
200 &300 Watt Supplies, UL, CSA, TUV
Reasonably Priced

NowA wymelE

c
8

Taking advantage of the Compaq ProLiant
2000's upgradaale processor card design,
it was easy to cornpare single- and dualprocessor configurations with both 486
ar.41 Pentium processors. As client load
increased, the dual-486 configuration did
better than the single-Pentium setup.

e

80

Single 50-MHz 486DX

60
cn

-6- Single 66-MHz Pentium

40

Dual 50-MHz 486DX

20

-6- Dual 66-MHz Pentium
5
15
Number of concurrent client processes

20

SQL Server's Dedicated Multiprocessor Switch

Now much asingle application benefits
from muliple processors depends on how
it's written. Microsoft's SQL Server makes
better use of multiple processors if you set
asoftware switch to signal that it's the
only application running on the system.
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srt,

e,

180
160

F2

140
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•

100

co

11I- Single 50-MHz 486

80

-

60

•
-•-• Dual 50-MHz 486DX
(dedicated multiprocessing switch off)

40

-hi- Dual 50-MHz 486DX
(dedicated multiprocessing switch on)

20

•

O

5

10

15

20

Number of concurrent client processes

Three Models: Drawer, Shelf, and Panel
Reasonably Priced
Call or write for descriptive brochures, prices
or applications assistance:
Circle 101 on Inquiry Card.

INTEGRAND
8620 Roosevelt Ave. • Visalia, CA 93291

209/651-1203
FAX 209/651-1353
We accept VISA and MasterCard
XTAT TM IBM •286386AM TM INTEL
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average time per transaction. The test database on the server consisted of five tables.
A Gateway 486DX2/66 running OS/2 generated the client requests, issuing SQL
Server queries and commands to the NT
server over an Ethernet connection. Igenerated up to 16 simultaneous test sessions
from the client system.
For the purposes of the NSTL test, each
system came with 32 MB of memory, two
500-MB SCSI hard drives configured as
two volumes, and aCD-ROM drive to load
Windows NT. The test configuration pro-

vided for 16 MB of SQL Server cache—
enough to minimize disk activity. There
was also very little network activity. The
resulting tests provide agood indication
of processor throughput.
Both ALR's ProVEISA DMP and
VTech's Platinum SMP systems come
with two 486DX2/66 CPUs. Compaq's
ProLiant 2000 can take either 50-MHz
486DX or 66-MHz Pentium modules—
up to two of one design or the other. I
ordered two of each so that the PrcrLiant
could serve as aconsistent platform to test

486/Pentium Cross Platform Tools
The Fastest 32-bit Code

NDP Fortran-90.. .call for free demo disk and white paper!

Mcroway has specialized in PC Numerics and x87 support since Its founding In
1982. In 1987 we introduced NDP
Fortran-386, the first 32-bit Fortran that ran
on DOS and supported the Intel and
Weitek corpocessors. Today we produce
1860 cards vvith up to 200 megatlops of
throughput which can be run in parallel as
a one gigaflop computational server. Our
compilers feature mainframe extensions
plus unique optimizations like inlined intrinsics, a "4+ 4 x87 stack model, loop unrolling and Wth the upcoming release of our
Pentium code generator, optimal numeric
support for Intel's latest CPU. The bottom
line is our tools produce the best 32-bit
code possible running on the largest
number of platforms Wth the front ends
you need: Fortran-90/77 and C IC-F + .

The key to optimal numeric performance
is the use of the right tools. Men it comes
to running scalar problems on scalar processors, the difference between languages
is small. However, when RISC processors
with vector support are used, the language
becomes important. In particular, if your
programs spend most of their lime manipulating data stored in arrays, you need to
use a language which Improves vector
efficiency and data flow by minimizing the
number of accesses to memory. The dichotomy between scalars and vectors has
grown worse as processors have become
more dependent on caches for data access. Vectorization, the technique for optimizing accesses to data stored In caches,
was developed in the late 70's by Cray for
the Cray l's Vector Registers.

386, 486 &Pentium Compilers

i860 Supercomputers

tVicroway's NDP family of 32-bit compilers
generate globally optimized mainframe
quality code that runs on the 386, 486,
Pentium and i860. They run on 32-bit
operating systems such as OS/2, UNIX,
Solaris, Coherent, NT and DPMIACPI DOS
Extenders.
NDP FortrarN90
a complete Fortran-90
which runs in conjunction with NDP Fortran.
NDP Fortrarim is a full F77 with F66, DOD,
WS and MS extensions.
NDP CI
C+ + compiles K&R and ANSI C and

is C+ + Release 2.1 compliant.
NDP Pascal is a full ISO Level 1Pascal vÁth

BSD extensions that can interface the NDP C
runtime libraries.
NDP Language Pricing
DOS versions include a \CPIMV1 DOS Extender, GPM interface layer, support for x87
and Weitek coprocessors, NDFUnk, NDPLib and
GREX -our DOS graphics library. The Pentium
release adds new code generation, royalty
free DFIVI and \CFI plus symbolic debugging.
DOS 386/486 version

$695/795

DOS Pentium version

$995

OS/2 Developer's Pack includes IBM OS/2
WorkFrame and Toolidt. These tools use the IBM
Linker. Deduct $100 if you don't need the
Workframe. 386,486
$595
Pentium
$795
UNIX 386/486 use the native tools and are
available for SCO or ISC UNIX
$1195
Coherent version
$295
NDP Fortran-90

$395

Gig acu bel'
A- Custom NFS 486 VVorkstcrtion
with your choice of QuadPuters or ArrayRoXFb
one Gigcrtlop from
$50K

ArrayProXle-EISA Array Processor -features

a zero wait state 50 MHz 64-bit memory
system. The 400 Mleec memory bandwidth in
conjunction Wit) 100 megcrflop i860XP results
in 28.96 Unpack megallops, 94 megallops
doing dot products and 70 megaflops doing
FFTs. The card bursts on the EISA bus at 33
PE/Sec and holds up to 256 megabytes of
RAM from
$7995

QuadPute;v1 860 -The world's most cost effective Supercomputer. The QuadPuter includes
four modules, each containing a 25 MHz 1860
and two megabytes of local memory. The
modules plug into an EISA card that provides 32
megabytes of shared memory. A single QiiadPuter has an aggregate throughput of 200 megallops I
\Nth software from
$9995
Number Smashe -86O - our ISA 860
card comes with 8 or 32 megabytes. It indudes one NDP Language -80 megallops of
throughput starting at just
$2995

Vectorization, as performed by tools like
VAST, converts an F77 program into a new
one which makes calls to a "vector library."
Fortran 90's Array Syntax Notation results in
vector code being Inlined by the compiler
directly. This feature Is similar to tensor notation and produces compact readable
code. It is the most significant "scientific
addition" made to a procedural language
in the last 20 years. Fortran 90 has also
codified numerous F77 extensions, Including dynamic arrays, case statements, SiTUClures, modules and easy to use
Mettler you are running on a 486. Penlium, 1860, or massively parallel Supercomputer, Fortran 90 is the choice if numeric
speed and portability matter. Call for our
white paper on Fortran 90 today.

vo.

508-746-7341

486 Workstations
486/Pentium BX Workstations -a Mcroway
Tower is the ideal solution to your 486/Pentium
needs. They feature industrial grade American
power supplies, heavy duty cooling and easy
access. Al motherboards are carefully burned in
and equipped mitt) 50 Amp power connections.
Our BX Towers make great Workstations, file servers, and CAD/CAM stations. They were originally
engineered to house 1860 arrays, configured as
NFS computational servers. Each system is customized with the OS of your choice, inclucIng ISC
UNIX, C6/2, DOS and Wndows. Mat dfferentiates Mcroway towers is our ability to integrate the
peripherals you need, including SCSI tape drives
and CD-ROM, network cards and high quality
hard disk and graphics adapters. 486-BX systems
are used worldwide performing demancâng tasks
from testing jet engines to searching for oil. Call
today for our BX Series Catalogue.

Search Engines & Libraries
MSE -160 -Free Text Search Engine ISA card
processes 160 megabytes of data per second.
Includes Text Retrieval software
$950

IMSL Mcroway compiled and validated version of the IMSL mainframe libraries, available
for
the
386/486
or
1860,
Complete
Package
$2,000
NAG Mcroway compiled and validcrted
PPS312860
postprocessing scheduler, takes
Foundation x86/1860
$1195/1995
assembler output and converts scalar operaFortLP
$1195/1995
tions into pipelined operations running in dud
VVciletation
$2995/3995
instruction mode. Scalar speed ups in the
KUCK & ASSOCIATES hand coded 1860 librarrange of 10 to 50% are common
$500
ies. Does 1024 real FFT in 500 microseconds!
DSP
$750 Basic Math
$500
VAST-II Vectorizer speeds up vector codes
LAPACK
and
BLAS,
sources
included.
100 to 300%. Includes a library of 700 vector
$195 i860
$295
primitives
$1495 386/486
NDP Fortrae860 along with our C IC+ +
and Pascal utilize advanced scalar code
generation techniques to optimize the 1860's
numeric scalar performance
$1995

Aelicromy°

Technology you can count on!
Research Park Box 79, Kngston, MA 02364 USA (508)746-7341 FAX 746-4678

U.K 81-541-5466 Poland 22-414115 Italy 2-7490749 Greece 1-2915672 France 130-541767
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different processor configurations.
All three machines provide astandard
hardware interface to Windows NT, which
allows them to run the off-the-shelf version
of NT. The ProLiant comes with Compaq's Smart Start configuration software,
which installs aspecial configuration and
error-recovery partition on the hard drive.
However, Iran the tests using the same
copy of NT that was installed on the other
two systems.
MP Approach Delivers
As expected for all systems, the average
time per test transaction climbed as more
clients were active (see the figure "System Performance Compared"). However,
some systems were less affected by client
load than others. Among the three dual486 systems, the Compaq ProLiant 2000
did the best, taking significantly less time
per transaction than the ALR and the
VTech with 12 or more clients. The ProLiant has the advantage of afaster memory-bus clock speed-50 MHz versus 33
MHz for the two DX2 systems—and
Compaq's high-throughput TriFlex bus
architecture. The VTech consistently outperformed the ALR, which has the oldest
MP design of the three.
The dual-Pentium ProLiant generally
got the job done in half the time it took
the 486 systems. However, with 12 and
16 clients, it wasn't twice as fast as the
dual-486 configuration of the ProLiant.
Testing with more than 16 clients should
widen the gap between 486 and Pentium
configurations.
It isn't surprising that two processors
are faster than one when comparing one
versus two 486 modules, or one versus
two Pentium modules on the ProLiant (see
the figure "Comparing Processors"). That
the dual-processor configurations took
roughly half the time to complete the tests
as comparable single-processor setups indicates that the two modules are working
mostly in their separate memory caches
and that accesses to main memory are relatively unimpeded by competition. Score
one for the TriFlex bus.
In all cases but one, the dual-486 configuration of the ProLiant provided similar
or better performance than the single-Pentium configuration. Under higher loads,
the dual-486 system provided much better
performance, and the prices of the two systems are almost the same. Of course, with
the dual-486 configuration, you've reached
aperformance limit, while you can still
add another Pentium module to the single-Pentium model (for $5059).
continued
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MCI Relies On DPT SCSI Adapters...

"DPT offers
high performance,
real value and great
ccrnpctibility
a
single SCSI soPutior-....
its exactly what we
needed at MCI."

Melanie Noe
LAN Administrator
MCI
MCI has made DPT SCSI adapters akey part of its technology strategy.
As one of today's leading technology companies, MCI knows that high-performance
servers, workstations, and PCs need high disk throughput, compatibility, and flexibility for
growth. That's why MCI relies on DPT SCSI adapters as an integral part of its networked
systems. It's also why you should look to DPT's SmartCache III products for your needs.
"Compatibility, reliability, and performance were key factors in our decision process in
choosing aSCSI host adapter. DPT outperformed everything else we tested in these critical categories." That's because DP`I' adapter support is integrated into every major Operating System available today, along with full support for acomplete range of tape, CD-ROM,
hard disk, and other important SCSI peripheral products and software.
"At MCI, the only certainty is that things are certainly going to change! That's why we
like DPT's growth path. With their unique approach, we can add extra capabilities such
as caching or RAID support, whenever we want." SmartCache III products allow you
to add acache module and up to 64MB of hardware cache using industry-standard SIMMs,
and you can add RAID 0, 1, or 5by simply attaching another easy-to-install module. You
decide if and when you add the extra capabilities. It's aproven approach designed to keep
pace with the growth and changes in your system...and only DPT has it.
Also, DPT's new Storage Manager software utility, called "a new standard in storage
management" by LAN TIMES, is included free with every DPT SmartCache III adapter.
Storage Manager provides the tools needed by LAN Administrators working in complex
Operating Systems such as Novell, UNIX, OS/2, Banyan VINES, and Windows NT. Storage Manager gives you complete device inventory and configuration data, diagnostic and
performance tuning abilities, capabilities for remote communications and alert broadcasting, along with the ability to implement complex RAID structures with simple "point-andclick" commands.
Combine this with DPT's aggressive pricing and the best Technical Support in the industry, and you will find what MCI discovered--you can rely on DPT adapters for the best SCSI
compatibility, reliability, and performance for your LANs, workstations, and PCs. Call today for more information about DPT SmartCache III products.
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Reviews Multiprocessor Horsepower
The VTech Platinum SMP dual-486
system provided performance that kept
pace with or did slightly better than the
single-Pentium ProLiant, falling slightly
behind only with 16 clients. Costing
$10,000 less than the ProLiant, the VTech
system is tempting unless you need server
security or high storage capacity.

The Windows NT
processor performance
monitor showed dramatic

100
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improvements in
processor utilization
once SQL Server's
dedicated multiprocessor
switch was turned on.
With the switch off (left),
---7

45

No Guarantee
One of the promises of NT is the ability to
toss another processor into your machine
and enjoy nearly double the performance.
Is that really likely? The answer is aresounding maybe.
After my first installation of SQL Server, Iran aset of tests on the Compaq using
first one and then two 486 processors. The
dual-processor results were simply not impressive. In most tests, the dual-486 configuration actually ran slightly slower than
the single-processor setup. Only the tests
with 12 or more clients showed any speed
increase, and that was marginal.
In trying to solve the problem, Compaq's technical folks happened to ask if I
had set the dedicated multiprocessor
switch. Ihadn't even seen the option because it's hidden away in anonobvious
configuration screen. When Iset this
switch, performance nearly doubled (see
the figure "SQL Server's Dedicated Multiprocessor Switch").
Running the Windows NT processor
performance monitor shed some light on
the situation. While running the SQL Server test on the Compaq system with two
clients and the switch off, the two processors worked just slightly harder than 50
percent each. In other words, Iwas getting basically the same performance as
with asingle-processor machine. Turning
the switch on let the two processors zoom
to nearly 100 percent load.
According to Gary Schroeder, aSQL
engineer at Microsoft, setting the dedicat-

ProVEISA DMP 4/136d ...$9638
(tested configuration, no monitor)
Advanced Logic Research, Inc.
9401 Jeronimo
Irvine, CA 92718
(800) 4444257
(714) 581-6770
fax: (714) 581-9240
Circle 1078 on Inquiry Card.
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cient. It also sets for itself
ahigher multitasking pri' y. Save FI, SQLCTRS.K4C
ority. With the switch off,
the program uses acoarser-grained multifor. The Compaq ProLiants have the feathreading that is less susceptible to intertures and performance you'd generally
ruption than when the switch is on. The
want for asuperserver, but also the price
conclusion is that even atraditionally multag. However, they are much less expentithreaded application such as SQL Server
sive than older MP superservers.
may not see significant performance inThe ALR system has basic server feacreases from multiple processors without
tures—storage capacity, EISA slots, and a
specific algorithm changes to take advanstrong power supply —but it lacks stantage of the environment.
dard ProLiant features like error-correcting
memory and aRAID-capable SCSI conWhat You Pay For
troller, and its performance is on apar with
Comparing the test results, features, and
afast single-Pentium system. It also costs
prices of the ALR, Compaq, and VTech
over $5000 less than aProLiant for similar
systems, it seems you get what you pay
memory and hard drive capacities.
The VTech beats all when factoring
both price and performance, but for most
About the Products
uses, it isn't aserver in form factor or feaProLiant 2000
Platinum SMP
tures. With the desktop case, VTech is
$15,824 for 50-MHz 486 dual-486
486DX2/66 dual
$4549
banking that eventual NT CAD/CAM, enmodel; $15,296 for single 66-MHz
(approximate price for tested
gineering simulation, and DTP applicaPentium model; $20,355 for dual
configuration, no monitor)
tions can also use the extra horsepower
66-MHz Pentium model (all tested
provided by symmetrical multiprocessing.
configurations)
VTech Computers, Inc.
800 North Church St.
In the meantime, it's agreat system on
Compaq Computer Corp.
Lake Zurich, IL 60047
which to develop those applications. III
P.O. Box 692000, M120208
Houston, TX 77269
(800) 345-1518
(713) 378-8820
fax: (713) 378-1442
Circle 1079 on Inquiry Card.
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(800) 2843976

(708) 540-8086
fax: (800) 947-3976
fax: (708) 438-1671
Circle 1080 on Inquiry Card.

Raymond GA Côté, a BYTE consulting editor, is
vice president of product development at Appropriate Solutions, Inc. (Peterborough, NH). He can
be reached on the Internet at rgacote@world.std
.com or on BIX as "rgacote."
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If you need to access data or applications on more than one
CD-ROM disc, then Pioneer's automatic changers are
unbeatable. Choose from double speed or superfast
quad speed changers and save big bucks over
multiple single disc drives.

For more capacity, daisy chain up to seven drives for 42 discs
at your command or buy our clever new DRM-1804X
quad speed drive with 18 discs that daisy chain to
quickly access awhopping 126 CD-ROM discs.
All Pioneer CD-ROM products
feature built-in Kodak Multisession
Photo Clar" compatibility and
cross platform plug and play for
PCs, MAC's and workstations.
And our changers feature
software keyed security to control
disc removal.

To come close to matching Pioneer
changers you would need six individual
CD-ROM drives and pay more than
$3870e. For less than athird of that cost
($1095)t, get asmart huy on aDRM-602X
double speed, and for well less than half the
Just load six CD-ROMs
cost ($1495)t, buy the very quick DRM-604X
into asingle pop-in magazine.
quad speed drive. End the CD-ROM shuffle by
To load your favorite discs into aPioneer changer,
automatically switching between discs in seconds and have
just
call
1-800-444-OPTI (6784) for the dealer near you.
literally 3,600 MBytes of data and applications at your fingertips.

CID PIONEER®
The Art of Entertainment

eh- 1999

MOM

PIONEER NEW MEDIA TECHNOLOGIES, INC.

2265 E. 220th St., Long Beach, CA 90810
.Award

1)1:N1 -611.i

*Suggested Retail Price of 6Chinon double speed CDS-95 internal drives. f
Pioneer Suggested Retail Price.
Photo CD is atrademark of Eastman Kodak.
Circle 130 on Inquiry Card.

Some Magic Words to Help Software
Developers Increase Their Revenues
"Aladdin's HASP gives
our customers the key
to protect their investment
in software development."

0.r

David Asia, CEO of
Magic Software
Enterprises Inc.,
aworld leader
in Application
Generation software.
Listed by Forbes as cne
of the 50 fastest
growing companies
under $500 rAi lion.

In every successful software product
there is aspark of magic. That magic
brings together the ingenuity, skill and
years of hard work you've invested
in developing something unique and
valuable.
Trouble is, the worldwide epidemic of
software piracy threatens your
investment. By draining potential
revenues, the illegal use of software
dramatically reduces your profit margins.
Aladdin's business is helping software
companies protect their products —and
their profits.
Since 1984, over 8,000 developers in more
than 60 countries have chosen HASP ®—
the Professional Software Protection
System —to increase their revenues.
hASP ®delivers the highest level of
security for developers, without
inconveniencing legitimate users.
Experts recognize its design as the most
technologically advanced software
protection product on the market.
That's our
magic.

Call now for your
HASP® evaluation kit.

ALADDIN

SOFTWARE SECURITY INC

SEE US AT:
IT Forum, Booth K84, Hall 1, Paris France, February 1994
Software Development, Booth 1131, San jose CA., March 1994
CeBIT, Booth 855, Hail 18, Hannover Germany, March 1994
member of

NetWare

North
America

The Empire State Building
350 Fifth Avenue, Suite 7204
New York, NY 10118. USA
Tel: (800) 223 4277
212-564 5678
Fax: 212-564 3377

International
Office

Aladdin
Knowledge Systems Ltd.
15 Oeil Oved St., Tel Miv, Israel
P.O.Box 11141, Tel Aviv 61110
Tel: 972-3-5375795
Fax: 972-3-5375796
AppleLink: ALADDIN.KNOW
Compuserve: 100274,434

France

Aladdin France SA
Tel: 33 140 85 98 85
Fax: 33 141 2190 56

• Aa6tralla Conlab 4 898%85 • Belgium Akkermans 3 2338826 • Czech ATLAS 2 766085 • Chile Micrologica 2 222 1388
• Denmark SC Metric 42 834200 • Finland ID-Systems 0 870 352J • Germany CSS 201 7498640 • Greece Unibrain 1 6856320
• Holland Akkermans 45 241444
• Italy Partner Data 2 261e340 • Japan Athena, 3 58 213284 • Korea Dae-A 2 848 4481
• Now Zealand Training .45666014 • Poland Systnerm 61 475065 • Portugal Futurmauca 14116269 • South Africa D Le Roux, 11 886 4704
• Spain PC Hardware. i
Sw'tzerland Orxig
61
II
• Taiwan Teco 2
555 9676 • Turkey Mikrobeta 4-4677504
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Q+E: The Key to 00BC
Build database-independent applications with ODBC and Q-FE's 2.0
release of Database Library

Most of this interoperability comes courtesy of ODBC, so you could write directly to the ODBC API. But not all ODBC
drivers support all the features you may
need, and you have to handle the differences on your own. Database Library
masks these differences. For example,
level-1 drivers and some level-2 drivers
don't support backward-scrolling cursors,
but Database Library provides this capability for you.
Also, Database Library is just easier to
use. As ahigh-level interface, it can automate functions and tune for performance
above the driver level, saving you considerable effort. This includes automatic
establishment and tracking of additional
database connections when you execute
multiple SQL statements against databases

STEVE APIKI

W

(e.g., SQL Server) that allow only one
statement per connection.

hat Microsoft's ODBC
Equal Footing
(Open Database ConnecThe best part of Q+E Database Library,
tivity) is only beginning to
and the single item that most sets it apart
provide today—database-independent apfrom other ODBC toolkits, is its provision
plications for users and asingle database
of an unvarying set of powerful database
target for developers—Q+E Software has
management functions on every database
been delivering for over two years with
platform. Using Database Library, you can
Q+E Database Library. Although it fit the
safely write an application that assumes
bill, however, the initial release of Dataforward, backward, and random record sebase Library wasn't quite flexible enough.
lection, and even transaction support, reAs it freed applications from supporting
gardless of the underlying database.
multiple databases, it bound them to drivHowever, that functionality is not deers sourced solely from Q+E, making
livered solely by the DLLs; some of it reDatabase Library 1.0 aless-than-open
lies on the support that is provided by
solution.
Q+E's ODBC drivers. Q+E supplies 20
Database Library 2.0, built on ODBC
database drivers with Database Library.
itself, sets this tested database technology
squarely on top of awell-supportii Application Built with Q+E Database Libra
ed multivendor standard. ODBC
is still maturing, and addressing
the ODBC API directly is coding
alittle too close to the metal; all
the low-level details are up to the
1,,
100011
developer. Q+E Database Library
2.0 abstracts ODBC afew steps
further, letting you build your ap'
plication assuming you'll run on
11+E's data-dictionary functions qeSources(), qeDatabases(),
.
and qeTables() provide acatalog of data sources visible to the
adatabase system that supports
client workstation. You can use these functions to let users switch
the most sophisticated database
veen data sources at run time. Once the choice is made, your
management functions available.
lication makes the connection to the database through the
If, instead, your application finds
ary and the database driver, which together can handle all
-on details.
itself running against dBase files,
If the underlying database driver supports SQL
Database Library will (for the most
joins, your application can build aSELECT statement
that joins independent tables. However, you can't join
part) fill in the resulting gaps.
tables that come from separate sources (a limitation of
•
C
1).1. •

f
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0111
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One Library, Many Databases
Q+E Database Library is actually
not asingle library but afamily of
DLLs. Using any development
tool that can call aDLL (and that
can range from Microsoft Excel
to Borland C++), you build an application that conducts all its database access through calls to Database Library. The DLL, in turn,
calls ODBC-compliant drivers that
provide client-server access to the
database. The data can ultimately
reside in any database for which
someone has built an ODBC driver, including SQL Server, dBase,
or DB2.
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43) qeColumnsl) provides the application with alist of columns in
the database. You build SQL SELECT statements and pass these to
Q+E to gather field information from the database (in this case,
Microsoft's SQL Server).

0 Using SQL statements and Q+E record-based
functions, you can retrieve all the data required for
simple browser window in asingle loop. Q+E Database
Library, subject to the sophistication of the driver,
handles transactions, record locking, and forward,
backward, and random record selection.
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Reviews Q+E: The Key to ODBC
Q+E also sells these off-the-shelf ODBC
building SQL statements and processing
drivers to end users as part of its ODBC
those statements and their results using
Driver Pack. Although you can use them
Database Library functions. Ibuilt the
for development, you can't resell them
browser, for example, by building aSQL
with your final product; you need adisSELECT statement, executing it through
tribution license
the library, and
from Q+E for
KEY NEW FEATURES IN VERSION 2.0 scrolling back
that. However,
and forth through
you can opt not • ODBC compliance
the results, which
to provide adatawere bound to
• Data-dictionary functions for finding data sources
base driver at all,
variables dis• Built-in query builder
letting your users
played in the edit
install Q+E or
controls.
third-party drivers instead.
Database Library also includes an asForward- and backward-scrolling cursortment of current-record access funcsors are built into both the Q+E drivers
tions. You can use these functions to
and the library itself, so you're safe wheth(among other things) update the database
er your customers have Q+E drivers or
without having to write SQL UPDATE
not. But although transaction support is
statements.
also provided by the library, it relies on
The data-dictionary functions, new in
the transaction capability of the database
2.0, provide the information you need to let
system itself. In the case of dBase (since
users choose data sources and tables. You
the dBase-file driver must implement all
can query the database system for available
the SQL management functions itself),
database names and table names, and the
this requires transaction capability in the
results are returned as if you had executed
driver. For the moment, that limits you to
aSQL SELECT statement. The library
Q+E's driver.
and driver handle all log-on details. These
ODBC is simply not as uniform alayer
functions let you build your application
as it ought to be, and supporting some
without anticipating acertain database
functions is out of the realm of adatabase
structure—a critical point for developers of
access tool. Database Library works best
shrink-wrapped applications.
when running on top of Q+E database
Database Library 2.0 includes an entire
drivers, and that's probably the way you
Query Builder interface. You can use the
should plan on distributing your appliQuery Builder to let users build SELECT
cation.
statements interactively through adialog
box. Version 2.0 also introduces parameBuilding an Application
terized SQL statements that let you bind
Q+E Database Library makes support for
variables to expressions in aSQL statemultiple data sources easy, but it doesn't
ment and thus programmatically modify
do much to simplify the process of actually
queries with little effort.
building adatabase-enabled application.
The sample application uses commit and
It certainly doesn't compare on that score
rollback functions to update all related
to VBX-based development kits like Cororecords in asingle transaction. Transacmandel's Integra VDB or Q+E's own Multion support, explicit record locking, and
tiLink/VB.
determination and setting of database isoNevertheless, it is afairly high-level lilation levels are all handled by the library.
brary, and the API is not hard to work with.
Again, although the data reliability you'll
The test application shown on page 139,
get is afunction of the driver and the datawhich can switch between several data
base system itself, you can use these calls
sources, browse adatabase, join tables,
transparently on any database system.
and automatically update
During the developAbout the Product
fields based on the conment process, Iran the
tents of other fields, took
sample application exQ+E Database Ubrary 2.0 ....$699
about three days to proclusively on atest Q+E
(Driver distribution requires
duce from ablank Winadditional license.)
dBase ODBC driver.
dows application skeleton.
When it was completely
Q+E Software, Inc.
In general, working
done, I ran it against
5540 Centerview Dr., Suite 324
with the Database Library
Raleigh, NC 27606
Microsoft SQL Server,
(800) 876-3101
means working with SQL.
through the Microsoft
(919) 859-2220
Once you've made aconODBC driver. Except for
fax: (919) 859-9337
nection, you spend most
exposing an error in my
Circle 1076 on Inquiry Card.
of the rest of your code
application (I was pulling
1.40
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in system tables when Ididn't need to and
was getting back E0Fs [end-of-file] when
trying to read them), the program ran flawlessly. Overall, portability from database
system to database system was outstanding; the only real lesson here is that no
matter how good the underlying library is,
you should plan to test your application
on every system you intend to support.
The finished application was fast, even
without any tuning on my part. The Database Library provides functions to set
virtually every parameter that can affect
performance (or reliability), so you can
optimize database access by hand if performance is critical.
Toward Greater Independence
Q+E Database Library 2.0 and ODBC are
intricately intertwined for the moment, but
that's at the middle of the driver stack;
your application (at the top) need only concern itself with the Database Library API.
This insulation affords your application
another level of database independence
and allows Q+E to support other database
access standards as they mature. Q+E has
announced plans to support Borland's
IDAPI and could support other database
access methods in the future. Since version 2.0 of the library is also backwardcompatible with version 1.0, users of version 1.0 can now support ODBC by simply
sliding version 2.0 under their existing applications.
Besides database independence, Q+E
Database Library provides ameasure of
operating-system-platform independence
as well. As of this writing, Database Library 2.0 runs on Windows only. Q+E says
that it will ship OS/2, Macintosh, and Unix
versions of the Database Library by the
end of the first quarter. All these non-Windows versions will remain ODBC-compliant, and Q+E will provide ODBC drivers on those platforms.
If you're developing Windows database
applications today and you can't use a
VBX, Database Library 2.0 is ano-brainer—it's the only sensible choice. If you
can use aVBX in your development environment and are after simplicity, atoolkit like Integra VDB or MultiLinkNB
might be better; however, Database Library 2.0 is still the more powerful and
flexible option. •
Steve Apiki is aBYTE contributing editor. He is senior developer at Appropriate Solutions, Inc. (Peterborough, NH), a consulting firm specializing
in cross -platform development. You can reach him
on the Internet or RIX at apiki@bix.com.
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Highlights

WATCOM -SQL for Windows is ahigh-performance
SQL database engine for Windows applications. The package includes
everything required to begin using WATCOM SQL immediately from many popular
Windows applications, supporting interfaces ranging from ODBC and DDE to the Windows
clipboard. Everything necessary for application development in C/C+ +(using compilers from
WATCOM, Microsoft or Borland) is also included.

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

Performance and Reliability

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

Scalable SQL for Now and the Future

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

The Best Value in SQL Database Engines WATCOM

N SQL
for Windows has asuggested retail price of $795* but for alimited time you can get it at the
introductory price of only $395*. Even better, as aregistered user of WATCOM SQL you'll be able
to get acopy of the 6
-user Network Server Edition for only $99* (Suggested retail price: $795*).

Royalty-Flee Runtime for only $99

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

WATCOM

1-800-265-4555

ODBC Level 2support
Built-in declarative referential
and entity integrity
Visual Basic Interface
• Bi-directional, scrollable, updatable cursors
• Row-level locking
• ANSI SQL and IBM SAA compatible
• Full transaction processing support with checkpoint log
and forward transaction log
• Multiple simultaneous application connections
• Symmetric multi-threading of concurrent requests
• Import data from popular file formats including DBF
• Automatic use of expanded and extended memory to
improve performance
• Static and dynamic embedded SQL interface for use with
WATCOM's 16 and 32-bit C/C+ +compilers, and other
popular C/C+ +compilers

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

WATCOM "SQL Network Server Edition
High-performance Multi-user SQL Database Server
for PC LANs. Supports multiple concurrent DOS or
Windows clients in anetwork environment.

The Leader in Development Tools
WATCOM, 415 Phi» Street, Waterloo, Ontario, Canada, N2L 3X2. Telephone: (519) 886-3700, Fax: (519) 747-4971. Prices do not include freight and taxes where applicable. Authorized deaters may sell for less.
WATCOM. and the Lettning Oevice are trademarks a' WATCOM international Corporation. Other trademarks are the properties of their respective owners. Copyright 1993 WATCOM International Corporation.
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No-wait Performance.
Tired of waiting for slow graphics? Disappointed by strippeddown bargain-basement accelerators? Don't despair, the new
ATI GRAPHICS WONDER gives you high quality, full featured
graphics for just $199.
MOTION VIDEO ACCELERATION
All mach32vs Unassisted

ISA VERSION

IMAGE SIZE

ATI GRAPHICS WONDER: affordable graphics
power for users who are tired of waiting.

COMPLETE WINDOWS CONTROL

WONDERTM
Fundamental Features

•Accelerates graphics and
motion video

GRAPHICS WONDER
gives you the massive
ongoing support you've
VLB VERSION
come to expect from ATI.
With ahefty 5-year warranty and enhanced heavy-duty
drivers for all major applications. Plus heavyweight
features unheard of at these prices!

All mach32
Unassisted

Pee Le.

GRAPHICS

Pee

•Up to 1024x768 NI** resolution
•Up to 16.7 million colors
•Flicker-free images with 75Hz
vertical refresh
•Driver support for
Windows 3.1/NT, OS/2, VESA,
and CAD
•Windows control panel with
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Client/Server Made Easy
NobleNet's EZ-RPC makes it much easier to build distributed client/
server applications—from scratch or from existing stand-alone programs

BEN SMITH

language application programmers are seldom network communications programmers. They
may understand the concept of client/server applications, but they typically lack the
know-how to implement them over heterogeneous networks. NobleNet's new
RPC toolkit EZ-RPC gives programmers
the ability to write transport-independent
client/server applications without network
programming skills. EZ-RPC shields you
from the network connection, making calls
to routines on other systems seem no different than calls to local C functions.
Just afew years ago, typical client/server applications resided wholly within a
single multitasking computer. The server
and clients ran as separate processes and
communicated using operating-system services such as semaphores, shared memory,
messages, or named pipes. Today, there's
usually anetwork between client and server processes, and the two can be running on
different computers, processors, and even
operating systems. While the application
may remain the same, implementation has
become much more complex, because the
old ¡PC (interprocess communications)
methods have no meaning when there is no
shared memory or file space.
Enter RPC
¡PC over networks is typically handled
with sockets, but socket programming isn't
trivial. It follows afile I/0 model and becomes tedious with anything more complex than asimple data stream. To hide
the complexity of socket programming,
communications programmers developed
an interface for building ¡PC that mimics
the structure of asimple C function call—
afunction's name, its arguments when
called, and its returned value or structure.
This method of communication is known
as aremote procedure call, or RPC. Apollo's NCA (Network Computing Architecture), Xerox's Courier, and Sun Microsystems' ONC (Open Network Computing)
have each provided RPC programming
tools and libraries.
ONC includes Sun's XDR (cross-plat-

form data representation), which allows
little-endian computers, such as Intel-based
systems and DEC VAXes, to transparently exchange data with big-endian computers like IBM mainframes and Apple Macs.
Now, nearly every Unix applications developer's license includes ONC RPC, NFS/
RPC, or the newer operating-system-independent TI/RPC. Open Software Foundation's DCE/RPC, adescendent of Apollo's
NCA, hasn't been as widely accepted.
The EZ Advantage
Although RPC simplifies IPC, most RPC
toolkits have limits to their abilities to disguise client/server interactions as simple C
functions. EZ-RPC overcomes almost all
of them (see the table "Advantages of EZRPC"). EZ-RPC's most significant feature is that, with few exceptions, it lets
you use all standard C argument constructs,
variable dereferencing (i.e., use of addresses and pointers), and data structures.
Other toolkits limit you to asingle argument and to simple data types that can
cross easily between client and server. In
other words, you still have to write specially constructed functions for any services that span the connection between
client and server. With EZ-RPC, you don't
need to rewrite existing functions when
creating aclient/server application from
an existing stand-alone program. Nor do
you need to constrain function design if
you are developing anew application with

distributed computing in mind.
To use NobleNet's RPC development
tools, you break the client and server parts
of an application into separate compilation file lists. You then define the functions that bridge the client and server in
an RPC specification file, run the rpcgen
utility that generates the supporting source
files, and compile the resulting client and
server parts of the code, linking them with
the RPC library calls that are made in the
generated code.
With EZ-RPC, the only necessary addition to your source code is asingle function call that your client program must
make to establish communications with
the server; myprogram_open_transport (argv[1] ,
0 0):is an example. But
there are afew C language ambiguities
that you should resolve. The most common is the use of the construct char *as
the generic notation for apointer to any
data type. EZ-RPC provides predefined
data types that you should use instead to resolve data-structure ambiguities.
The RPC specification file that you must
build has asyntax similar to C's. It contains aprogram specification that holds
the information about each server function made available to the clients, plus the
data types of these functions and their arguments. The EZ-RPC specification file
uses the same format as the TI/RPC or
NFS/RPC specifications, with afew enhancements. Each function argument

Building aclient/server application with EZ-RPC requires little more than dividing your C code into
client and server portions and specifying which functions bridge the client/server gap. You don't
need to rewrite existing functions or constrain design of new functions.
MARCH 1994
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Advantages of EZ-RPC
EZ-RPC

OTHER RPC TOOLKITS

my application to compile and run properly. Fortunately, NobleNet's technicalsupport team set me straight, without confusion or delay.

PARAIWIETER PASSING.
Places no arbitrary limit on the argument list.

Allows only asingle argument and a single
result. Multiple arguments or return values must
be packaged as a structure.

DATA

TYPES, IiII.IPPObFITIEO

Supports all data types (including pointers) and
structures, except those that cannot be fully
resolved to having a beginning and an end (e.g.,
doubly linked lists and rings).

Supports only integer, floating-point,
enumeration, structure, fixed-length and variablelength single-dimension arrays, and discriminated union. (DCE/RPC supports afew more.)

TFtANISPORT PROTOCOL
Is built on top of TI/RPC, and so is transport
independent. A command-line option produces
NFS/RPC calls.

Uses NFS/RPC, which is limited to either UDP or
TCP and is not transport independent.

RPC SPECIFICATION FILE
Provides extensive predefined data types and
other enhancements for resolving ambiguities.
Can read external header files to understand
structures and data type definitions.

Can't resolve data type ambiguities. Cannot read
external header files to find data structures.

MIEIVIORY IVIANIACREIVIENT
Has client and server memory allocation and
memory management that are controlled by the
state of the RPC call using it.

Has no memory management functions triggered
by the state of RPCs, so memory leaks" are
hard to avoid.

11,0CILIIVIENTATIC/N
A 290-page manual documents application-building with many examples, athorough reference
section on the RPC specification files, adescription of generated files, and debugging methods.

specification contains amodifier (in square
brackets) that describes in which direction
the data is to flow with the argument.
Besides enhancements for resolving ambiguities, EZ-RPC has advanced features
for creating complex client/server applications. These include client-broadcast
RPCs and, for applications that use multiple servers, find_server and collect_
ser vers functions. You can also create
callback programs in which the client and
the server switch roles.

Information is fragmented among several books,
technical papers, and Unix manual entries.

between them. With asingle-process,
stand-alone application, it makes sense to
use pointers. But apointer to an address in
aprocess on one system has no meaning to
another process on another system.
In spite of the inherent difficulties, EZRPC easily built the communications stubs
that allowed my client and server to continue using these complex structures. This
was aparticularly challenging task because
the size of the shared data structure wasn't
available until the functions that generated
the tree were complete. (It would have
Testing Its Mettle
been anightmare to try to build the data
To evaluate EZ-RPC, Istarted with source
communications with sockets, or, for that
code from aconfigurable command intermatter, with shared memory, semaphores,
preter I'm building, astand-alone appliand named pipes.)
cation that creates abinary tree. Idivided
The problems Iran into using EZ-RPC
the code in an unlikely way (from aclient/
were not in its design and function, which
server standpoint) that forced the client
are very robust, but in understanding the
and server to pass the tree back and forth
syntax of RPC specification files. Even
though NobleNet's manuals explain basic concepts
About the Product
well and go into considerEZ-RPC
NobleNet, Inc.
able detail with extensive
$4995 for first platform, first seat:
337 Turnpike Rd.
examples, there are some
$1495 for additional platforms;
Southboro, MA 01772
picky syntactical require$495 for additional seats. No fee
(508) 460-8222
ments that need greater emon use of the libraries.
fax: (508) 460-3456
Circle 1075 on Inquiry Card.
phasis. Misunderstanding
them delayed me in getting
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Beyond Unix
Ievaluated NobleNet's Unix product, EZRPC, but network IPC is not limited to the
Unix environment, and neither are NobleNet's products. You can provide DOS/
Windows applications with client/server
capabilities using WinRPC ($995), which
generates WinSock-compliant RPC DLLs.
RPCWare ($4995) does the same for NetWare clients and servers, generating C
source stubs for EXEs and NLMs (NetWare loadable modules). And programs
developed in the Windows environment,
for example, can communicate transparently with client or server code that you
build in the Unix or Novell environment.
EZ-RPC supports Unix implementations from Sun, Hewlett-Packard, DEC,
Silicon Graphics, IBM, The Santa Cruz
Operation, Data General, and Next. Licensing of the first seat for either EZ-RPC
or RPCWare is $4995 on the server side;
the price decreases for additional seats.
This may seem steep to aPC developer,
but there is no licensing for code generated by these products, nor for including
NobleNet's libraries in the executables
you link and distribute.
Ifound EZ-RPC to be an easy-to-use
tool valuable for converting any appropriate application program to anetwork-based
client/server design, and it doesn't require
an understanding of network programming. What EZ-RPC will not do is claw
apart your application into client and server components; you have to perform this
onerous task by hand. However, because
EZ-RPC makes it so easy to move functions between the client and server sides,
design iterations are painless.
Whether you're converting an existing
program or building anew distributed application, EZ-RPC is avaluable tool for
creating robust, well-behaved communications links. NobleNet's RPC tools let
you build client/server applications that
run on almost all Unix platforms, and, with
NetWare and Windows, all from source
code with no built-in communications.
These distributed-application tools are far
more economical and expedient than hiring
or training communications experts to
build distributed applications. •
Ben Smith is a testing editor for the BYTE Lab.
You can reach him on the Internet at ben® bytepb
.byte.com or on B1X as "bensmith."
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Budget CD Recording
The cost of cutting your own CD-Rores has never been this low,
but you'll need a big, fast hard drive

TOM THOMPSON

1‘01 uch has changed since BYTE
looked at low-cost CD-R (CD
Recordable) drives just over
ayear ago (see "Affordable CD-R Drives,"
February 1993 BYTE, page 118). Then, a
CD-R system cost from $9000 to $18,000.
One reason earlier setups were so pricey is
that, in addition to the CD-R unit and recording software, they included an expensive hard drive—one large enough to hold
the 650 MB of data you planned to record,
and fast enough to pump that data into the
CD-R drive at the sustained rate required
by the recording process.
Today, several vendors offer SCSI CDR packages that cost right around $4000.
The prices vary slightly, depending on the
platform (Macs have built-in SCSI, but
most PCs require aSCSI adapter card) and
whether you order an internal or external
CD-R unit. At these prices, however, you
get only aCD-R drive and recording software; you have to supply your own large,
fast hard drive to feed the data to the CDR unit. While that makes the drop in price
smaller than it first seems, the price of cutting your own CD-ROM disks has dropped
thousands of dollars.
Ievaluated JVC's Personal Archiver,
Microboards' PlayWrite 1000, and Pinnacle Micro's RCD-202. Iordered external
units to make it easier to check out the
recording software on both Macs and PCs.
JVC and Pinnacle Micro offer internal versions of their CD-R units that cost slightly less because the drives run off the computer's power supply; Microboards doesn't
offer an internal CD-ROM drive at this
time.
All three reviewed units can record onto
63-minute and 74-minute CD blanks. In
computer terms, the 63-minute CD holds
580 MB of data, and the 74-minute CD
stores 680 MB. (The time values are standards for audio CD recording.)
As test systems, Iused a33-MHz Mac
Quadra 800 with 8MB of RAM and running System 7.1, and a50-MHz 486—based
Texas Microsystems computer with 8MB
of RAM and running DOS 6.2. The PC's
SCSI connector was an Adaptec 1542C
card. Since the ISO 9660 CD-ROM stan-

CD-R drives from (left to right) Microboards, JVC, and Pinnacle Micro come with recording
software and cables and cost around $4000. All three support Mac and PC plaeorms. The JVC and
Microboards systems also work with some types of Unix.

dard serves as anearly universal interis asingle-speed drive with abuilt-in 64change format among various platforms, I KB cache. A thumb wheel lets you quickused it to make the test CDs.
ly set the drive's SCSI ID. On the Mac, I
simply selected an unused ID and added
the drive to the Quadra 800's SCSI chain.
This chain consisted of an internal hard
drive and CD-ROM drive, an external 1GB Envisio SmartStack hard drive, an Epson 800C flatbed scanner, and aKodak
slide scanner. Iused the last two devices to
generate 400 MB of test image data in 50
files that Istored on the Envisio hard drive.
The Mac Archiver application lets you
select files scattered among various servers
NC Personal Archiver
on anetwork and consolidate them into a
JVC's Personal Archiver works with PCs,
single image file that represents the CD
Macs, and the Sun SparcStation Solaris
image byte by byte. Using an image file re1.0 Unix system. The software supports
duces system overhead during recording.
three recording modes: track-at-once (the
This was important because of the JVC
regular single-session CD-ROM format),
drive's small 64-KB cache buffer, although
incremental (a special mode of JVC's that
the drive's single-speed (150 KBps) translets DOS users record and read portions
fer rate isn't all that demanding. By preof the data before finalizing it as asingle
assembling the data into an image file, I
session), and multiple sessions. The DOS
thought Iwould easily write my first disk.
software writes ISO 9660 or High Sierra
Wrong. Iruined two blanks before disformats, and the Unix software writes ISO
covering that the Quantum hard drive
9660 and native UFS (Unix File System)
inside the SmartStack was undergoing
formats. On the Mac, you can record ISO
TCAL (thermal recalibration) every 20
9660, Mac HFS, or Red Book Audio (CD- minutes and the process was interrupting
DA) formats; the audio material must be
the data flow long enough to wreck the
44.1-kHz, 16-bit stereo data captured on
blank. (See the text box "Recording Perils"
the Mac. Once you record this data in the
for more on this and other CD recording
audio format, you can play the resulting
pitfalls.) Iobtained aMaxtor 1-GB drive
CD on astandard audio CD player.
that uses aless disruptive TCAL mechaThe CD-R unit, the JVC XR-W1001,
nism and copied my source files to it. The
MARCH 1994
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JVC software then produced aperfect ISO
9660 CD-ROM.
Adding more sessions is asnap: Set up
the data, insert the CD into the CD-R unit,
and let the Archiver software add the new
session. To play back one or more sessions, you use the Mount command within the Mac Archiver application to display
the list of sessions on aCD and pick the
ones you want. These sessions then appear as volumes on the Mac Desktop.
On the PC side, the Personal Archiver
setup can be restrictive. The SCSI ID of the
CD-R unit must be one less than the SCSI
ID of the hard drive. This means you can't
make the data storage drive aboot drive,
because that requires aSCSI ID of 0with
most SCSI adapters.
The PC Archiver program uses acharacter-mode user interface with aminimalist set of menus. Several keystrokes got
the recording run set up. Then the CD-R
drive ground away for the 50 minutes re-

quired to write the test data, burning aperfect ISO 9660 CD the first time. Making a
multiple-session CD is just amatter of selecting the Add Session command from a
menu and inserting the CD. A SESSION
.EXE program lets you list and then mount
one session at atime.

Microboards PlayMite 1000
The Phi) Write 1000 comes with recording software for three platforms: DOS,
Mac, and Unix (flavors supported are

RECORDING PERILS
If you thought dye-sublimation printing goofs at $3 apage were expensive, brace yourself for the cost
of CD recording mishaps. At $20 to $40 ablank, the cost of mistakes mounts rapidly. Obviously, you
want all your data together and organized before writing ablank. But an important fact often overlooked is that once recording begins, data must flow to the CD-R drive at aconstant rate without intemiption—otherwise, the blank is ruined. Here are some hints to minimize expensive recording goofs.
•Check out your SCSI setup. Loose cables, improper termination, and conflicting SCSI IDs
can introduce all sorts of hard-to-trace intermittent problems and data dropouts.
•Use ahard drive with unobtrusive TCAL
(thermal recalibration). TCAL is the periodic
process most hard drives use to check head
tracking and adjust it to temperature-related
dimension changes. Depending on how it's
done, TCAL can (and often does) disrupt the
data flow to the CD-R drive, with catastrophic results. Newer drives stagger this operation among read/write heads so the data flow
remains essentially continuous. Ask your
CD-R drive vendor for alist of recommended
hard drives. Also, aCD-R drive with alarge
cache, like the Microboards unit, can help
smooth out dips in the data flow.
•Reduce system overhead. First, switch off
network services or disconnect the network
line; unexpected network traffic can interrupt the CPU and create aglitch in the
recording data stream. Also turn off screen
savers, sound utilities, and any other TSR
programs or Extensions that might unexpectedly take control of the CPU.
•If your CD-R recording software has atest
option, use it. This software can evaluate
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your system's throughput and, with some
packages, identify potential ISO 9660 name
problems or missing files. Generating an image file of the CD-ROM you're about to create can also spot missing files; this has the
added advantage of turning the recording
session into asimple data-copy operation,
which reduces system overhead.
•For the most predictable results when making ISO 9660 discs, Mac users should -estrict filenames to ISO name format (an
eight-character maximum plus athree-character extension, like MS-DOS filenames).
Some recording applications offer automatic
name conversion when making adisc. But
you'll avoid surprises if you do it yourself.
•Although the reviewed systems can record
multiple sessions per the Orange Book specification, this standard for magneto-optical,
CD-R, and WORM recording isn't final yet.
(For more information on the Orange Book
standard, see "Start the Presses," February
1993 BYTE). Minor last-minute adjustments
could create compatibility problems for any
CDs you record before finalization. For the
same reason, not all drive vendors have written multisession Orange Book drivers. If possible, restrict yourself to single-session
recordings for the sake of compatibility.

SunOS 4.1.x, HP-UX 8.07, and NEC EWS
V/4). The recording software is from Dataware Technologies and supports Mac HFS,
ISO 9660, RockRidge, CD-ROM XA (Extended Architecture), and UFS formats as
well as multiple sessions.
The CD-R drive is an external Ricoh
RS9200CD. One minor annoyance is that
you have to remove asmall plate on the
drive's housing to get at DIP switches that
set the SCSI ID and SCSI termination.
Note that Microboards doesn't supply a
SCSI card for the PC; the company assumes that you already own an ASPI-compatible (advanced SCSI programming interface) board. (If you don't, Microboards
recommends an Adaptec card.)
The Dataware software sets up avirtual ISO 9660 partition on the source hard
drive. It does this by using adriver that
maps and converts the hard drive's native
file structure into ISO 9660 format on the
fly as the drive is accessed through the
MSCDEX CD-ROM driver. This way, you
can examine the results of your planned
CD-ROM image before committing it to a
blank.
The mapping software accomplishes
this sleight of hand by consulting amap
file that you write to describe the CDROM's layout and the corresponding links
to files on the hard drive. The map file is an
ASCII text file, and the commands you
write in it provide an exact description of
the CD-ROM. You can create simple oneto-one links between files and directories
on the hard drive and the planned CDROM, or you can arrange more exotic fare
with mixed data files and audio tracks.
Once you've written the map file, you
run the mapping application. On the Mac,
VMapBuild creates amap file that's used
with another application, VMapMount, to
"mount" the virtual CD-ROM image. The
virtual image appears on the Mac Desktop, and you can explore the arrangement
of the CD-ROM by pointing and clicking.
Under DOS, the VMAP_ISO.EXE program places the map in memory, and you
mount the virtual image using MSCDEX
.EXE. You then examine it using DOS commands. If you reboot the system, you'll have
to rerun VMAP_ISO.EXE to re-create the
virtual CD-ROM. When the virtual image
meets with your approval, you run CDRecord (both platforms) to either make a
real image file or record on ablank.
The ISO 9660 CD-ROMs Imade were
readable on both the Mac and the PC.
However, the Mac-made CD-ROM had
some nested subdirectories (well under
ISO 9660's limit of eight) that the PC

Outstanding.
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claimed were "invalid directories," even
though the directory and its files were visible on the Mac. The PC-made CD-ROM,
using the identical file data and directory
structure, had no problems at all. Dataware
is aware of the problem and should have it
fixed by the time you read this.
Depending on the CD-R drive, CDRecord writes the data at single speed or
double speed (300 KBps). For the Ricoh
drive, it uses single speed, so the 400-MB
data transfer took about 50 minutes. This
drive has a 1.2-MB cache, which makes
the recording session less susceptible to
data dropouts; Iconfirmed this by successfully writing aCD-ROM using the
Envisio drive with its clumsy TCAL process. As with the JVC software, adding
another session is just amatter of putting
the CD back into the drive and writing
more data to it.

you set the SCSI ID by athumb wheel,
One annoying quirk Idiscovered with
which simplifies installation. It's asinglethe Mac version is that once you drag and
speed drive with a64-KB cache, and, as
drop asource drive, you can't also use it as
with the JVC drive, this small buffer means
the destination. This is aproblem if you
that you need apeppy system and afast
were planning to use the same large drive
source drive to maintain the data flow.
as both the container of your source files
The RCD recording program provides a and adestination for the image file. The
neat drag-and-drop interface on both the
workaround is to partition the drive and
Mac and the PC running Windows. You
set one partition as the source and the other
click and drag the source drive's icon and
as the destination.
the destination drive's icon from alistbox
to the appropriate windows to arrange the
Recording Results
data transfer. With the listboxes beneath
JVC's setup gave me the least trouble in
the source/destination windows, you drag
making CD-ROMs on both platforms.
and drop to assign the desired source files
Aside from the initial problem with my
and folders for transfer to the destination
choice of source hard drive, the WC harddrive. Once you've finished arranging the
ware and software provided trouble-free
data, you can create an image file.
recording. The programs were simple to
On the PC, you can "mount" this imuse, and they supplied good status inforage and test it. As with the Dataware softmation as they operated. This was espeware, aspecial driver maps the ISO 9660
cially valuable when the error messages
data so that the MSCDEX.EXE considers
pointed out that the drive might be at fault
it aCD-ROM. However, the mapping induring my first two recording attempts.
formation is obtained not from atext file,
If you already have aSCSI card in your
but from adatabase created by RCD as
PC, Microboards' solution might be the
you arranged the files. On the Mac, you
better choice. (Microboards doesn't supply
can select atarget SCSI drive and RCD
an adapter.) With its large cache, the Miwill format the drive into an ISO 9660 CD
croboards drive is also more tolerant of
image. A provided Extension allows the
data dropouts, which might be an issue if
Mac to access this non-HFS volume. You
you already own ahard drive and adeskcan also mount multisession CD-ROMs,
top computer. The Dataware software
Pinnacle Micro RCD-202
where each session appears as aseparate
manual gives you comprehensive inforPinnacle Micro's recording software supvolume on the Mac Desktop.
mation on CD formats, which is aplus for
ports ISO 9660, CD-ROM XA, CD-I (CD
Now you're ready to bum ablank. RCD
both the novice and the expert planning a
Interactive), Photo CD, multisession, and
lets you do atest run to verify that the syssophisticated product. The virtual CD imaudio CDs. As with the JVC software, you
tem can sustain the transfer rate for the
age is anice concept, although Iwish makuse 44.1-kHz, 16-bit stereo (AIFF or
duration of the recording; or, if you prefer,
ing the map file was easier.
Sound Designer files) on the Mac for the
you can skip the test and go ahead with
Pinnacle Micro's click-and-drag asaudio data. A utility program on the PC
the recording session. Using the Maxtor
signment style will appeal to those who'd
lets you convert WAV files to the approdrive, in about 50 minutes Imade ISO
rather not tinker with map files. This prodpriate format. The Mac software can also
9660 CD-ROMs that were readable by
uct has no Unix support, however. Intermake Mac HFS-format CDs. There's no
both Macs and PCs. As with the other proestingly, the PC manual gave copious
support for Unix systems at this time.
grams, adding sessions was simply amatdetails as to CD formats and storage reThe Pinnacle RCD-202 CD-R drive lets
ter of writing more data to the CD.
quirement calculations, while the Mac
manual did not.
With their low prices, these three CD-R
About the Products
setups offer new opportunities for small
Personal Archiver
PlayWrite 1000
$3899
RCD,202
companies to manage and distribute large
Internal Mac
$3995
Price includes external CD-fl unit;
Internal Mac or PC
$3995
amounts of information. They're also a
Internal PC
$4100
Dataware Technologies CD-Record
External Mac
$3995
convenient way to archive data, especialExternal Mac
$4495
software for Mac. PC, and Unix
External PC
$4195
External PC
$4595
systems; 3-foot SCSI cable; two
ly scanned images or reams of printed text.
Price includes CDR drive, Adaptec
Price includes CD-R drive, Adaptec
recordable media blanks; and caddy.
SCSI controller board for PCs. RCD
Given achoice, I'd pick JVC's Personal
SCSI adapter card for PCs, Archiver
Media (box of 10 discs): $190 for
software, SCSI cabling, and caddy.
Archiver, although the Microboards Playsoftware, SCSI cable, one recordable
74-minute blanks; $170 for 63Media: $39 per 63-minute or 74Write 1000 and the Pinnacle Micro RCDmedia blank, and caddy. Media: $26
minute blanks.
minute blank; $35 each in
per 63-minute blank; $29 per 74Microboards, Inc.
202 placed aclose second. MI
quantities.
minute blank.

JVC Information Products
17811 Mitchell Ave.
Irvine, CA 92714
(714) 261-1292
fax: (714) 261-9690
Circle 1081 on Inquiry Card.

308 Broadway
Carver, MN 55315
(800) 225-4414
(612) 448-9800
fax: (612) 448-9806
Circle 1082 on Inquiry Card.

Pinnacle Micro
19 Technology
Irvine, CA 92718
(800) 553-7070
(714) 727-3300
fax: (714) 727-1913
Circle 1083 on Inquiry Card.

Tom Thompson is aBYTE senior technical editor
at large with aB.S.E.E. from Memphis State University. He is an Associate Apple Developer. You
can contact him on AppleLink as T.THOMPSON,
or on the Internet or BIX at tom_thompson@
bix.com.
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Tired of resetting
your PC clock?
PRECISION TIME'
We've got your problem solved at an
affordable price. PRECISION TIME
with TimeGuare protects against
drift and erroneous time and date
changes. Your PC clock will be
accurately set and maintained by
accessing an Atomic clock. Requires
minimum memory and disk space.
Ideal for personal computers and
networks. Completely self-contained
with nothing else to buy, PRECISION
TIME is compatible with MS-DOS,
Novell and Microsoft Windows.*
Easy to install and use with
automatic adjustments for
Daylight Savings Time.
Regularly $149.95

Introductory offer

$79.95
VISA & Mastercard Accepted

REQUIREMENTS:
IBM AT or compatible PC with
80286 or higher microprocessor.
MS-DOS or PC-DOS Version 3.3 or later.
1200 BAUD modem for Atomic clock access.

For Orders Only: 1-800-91-LOGIC
or 1-800-915-6442

For more information Voice: 615-391-9100
FAX Info: 615-391-5292
B135: 615-391-8065
•Ail product names are trademarks of their respective companies.

CRYSTALOGICTm
Call or write for information on other available software:
FreeStyle Report Writer -Programmable Report Writer for Management
Crystal Sort -Programmable High Speed Sort
Crystal Vfl -Virtual Memory Management Library
Crystal VW -Virtual Windowing Management Library

PERFECTLY LOGICAL SOFTWARE
2525 Perimeter Place Dr., Suite 121
Nashville, TN 37214
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Microsoft

IT'S HERE!
NT power under 32-bit DOS!
Microsoft Visual C++ and Phar Lap TNT
bring the never-before-available power of
Windows NT to 32-bit DOS! Phar Lap's
new TNT DOS-Extender lets you break
the 640K DOS barrier, build multimegabyte DOS applications and take
advantage of powerful NT features.
Implement threads, DLLs and multitasking with your familiar Microsoft development tools — under DOS! It's never been
so easy to create the most powerful,
full-featured DOS programs ever.
TNT DOS-Extender is the new standard
in 32-bit DOS. The DOS power you've
been waiting for is finally here!

Try it out... FREE!
If you have the
Microsoft Visual
C++ 32-Bit Edition
tools, you've already
got afree trial-size
version of TNT
DOS-Extender.
TNT DOS-Extender
Lite is automatically installed with your
Visual C++ 32-Bit Edition software. You
can use TNT DOS-Extender Lite to build
versatile 32-bit programs that can access
up to two megabytes of memory and run
under DOS, Windows 3.1, or Windows
NT. It's the easiest introduction you'll
find te the power of TNT.

Phar Lap

The next-generation
DOS extender.

32-bit CodeView, too!

TNT DOS-Extender is the only DOS
extender to support the Win32 API,
allowing your native Windows NT
character-based programs to run tinder
DOS with no changes. Programs can
access all available memory — up to
four gigabytes — and run with 32-bit
speed and power.
But that's not all. TNT DOS-Extender
also supports powerful NT features such
as dynamic link libraries (DLLs) and
threads, enabling developers to build
modular, responsive multi-megabyte
applications. And all this power is
delivered with the high standards of
technical excellence you've come to
expect from Phar Lap, the industry
leader in DOS extender technology.

Already astandard.
TNT DOS-Extender is the tool chosen
by Microsoft to develop their own 32-bit
tools. TNT DOS-Extender was used to
build both the 16-bit and 32-bit versions
of Microsoft Visual C++, Microsoft
MASM 6.1 and Microsoft FORTRAN
PowerStation.

TNT DOS-Extender includes a32-bit
version of the familiar Microsoft
CodeView debugger. So you can use
industry standard Microsoft tools,
including CodeView, to develop software
for the operating system of the future —
that your DOS customers can use today!
TNT DOS-Extender SDK is the latest
release of Phar Lap's award-winning
386IDOS-Extender SDK. You can also
use TNT DOS-Extender with awide
variety of 32-bit compilers (including
Visual C++ 32-Bit Edition) to build
Extended-DOS programs with no NT
system required. In addition, TNT DOSExtender is compatible with all 32-bit
tools supported by 386IDOS-Extender.
An add-on run-time kit is available for
developers who want to distribute TNT
DOS-Extender applications to customers.
So if you've been wondering what the
future holds for DOS developers, don't
wait..., bring cutting-edge technology to
your DOS applications today with TNT
DOS-Extender!

NT Power Under DOS Lets You:
• Utilize NT features such as multitasking, DLLs and threads
• Build multi-megabyte 32-bit DOS programs
II Break the 640K DOS barrier —with your familiar Microsoft tools
• Build one application that runs under both Windows NT and DOS
II Save RAM! Run a4MB DOS system, not a20 MB NT system
II Use industry-leading, high-quality Phar Lap and Microsoft tools

1
107 -Phar

Lap Software, Inc.

60 Aberdeen Avenue, Cambridge, MA 02138

617-661-1510

FAX 617-876-2972

3USIDDS-Extender and TNT DOS-Extender are trademarks and Phar Lap .s aregistered trademark of Phar Lap Software. Inc. Visual C++, Win32, Windows
Windows NT are traderiarks and CodeView and Microsoft
are registered cadernarks of Microsoft Ctirporation. Other product and company names ate trademarks or registered tradertarks ol their respective holders.
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Desktop Telephony
Develop your ovvn automated phone applications with PhonePro
RAYMOND GA CÔTÉ

IVI

ost businesses have invested
in computers hoping to leverage available time and manpower. While the productivity gains that
PCs provide are currently under debate,
such technological wizardry as E-mail, online databases, and computer-based faxing systems have become indispensable
business tools. To these basic office necessities you can now add PhonePro from
Cypress Research.
PhonePro, aMac program for creating
automated, programmable voice-mail systems, can help you to work smarter, particularly when you're not around. In fact,
you can build an entire business around a
PhonePro-based service. With its graphical
scripting language you build scripts that
answer the phone, present spoken menus,
and respond to callers' Touch-Tone entries. Callers can leave private voice messages or transfer to another extension.
PhonePro works with any analog telephone system and can communicate with
an ISDN phone line using third-party hardware. Cypress Research provides sample
PhonePro scripts that can have you operating asimple voice-mail system within
minutes of installing the software.
However, PhonePro goes far beyond
voice messaging. Cypress Research calls it
atelephony applications builder. With
PhonePro, you can construct just about
any imaginable application involving telephones. Ispent aday sketching out programs for answering services, information
retrieval, automated wake-up services, and
fax-back applications—enough to determine that almost everything Iwanted to
do was within the realm of PhonePro.
In addition to recording voice messages,
PhonePro can identify the source of the
phone call using Caller ID and can store
call-related information in its integrated
database. The database can handle variable-length text strings, numbers, dates,
times, and sounds. You could, for example,
associate menu choices with caller ID for
an order-taking application, or track which
information callers are requesting most
as aform of market research.
Customers can call in on Touch-Tone
telephones or use the optional computer-

Oil

11.101

Tables

Li.

1111111e,

1:15

wIndows
Sen.. sulfa,

ctj

GO
÷et

033

GEDP
2

am

pt
te)..el orders
When

reorder .11:41.01,
P•eript.reonael

e •dally

II p118110, 110111$ IT lai,tollfl type. bread Type Ill lappongs

the Lowl Es nniele0 fl enLorti ine table Into azeal rvie named "Today,

Orders'

13EN

aou

4.
1.<11.10,merze.

o.

ier'reL

C613

12
;.•.,

CC3

Reset. tables lo the
»WM,

3.
Arereacenap.0

033

.1.1 wrbehe•015,9
ewe% •••••MVP....

C129

* «re.

ŒD

*en•maw ten
IberlIeemlelicole.we
Conde... anew a..
reameeymn

I

-emcee
rierZ ".

''

=ay

elm

ewle•tred

am

ax

rne

A moderately complex PhonePro script overflows a21-inch monitor's display. All the available program icons fit
into seven tool palettes. This sample reads aseries of names and phone numbers from adatabase, calls each
person in turn, presents aseries of luncheon options, and then places each order in atext file along with the name
of the person who ordered it.

direct access. With the latter, callers can
peruse menus from aterminal program
and receive information directly via modem. In addition, PhonePro communicates
with FaxPro software, also from Cypress
Research, so that callers can request information to be faxed back to them.
PhonePro currently does not allow the
fax-back to occur on the same phone line
as the originating call. The caller must
specify afax number, and FaxPro makes a
separate return call—an added expense
for the service provider. It's also awkward
for the caller, who must enter additional
information. Cypress Research is working on providing same-line fax-back in an
upcoming release.
Recorded Sound
You can quickly construct avoice-mail
system using built-in capabilities. PhonePro can record messages and store them
in acommon directory for later retrieval.
All voice recordings are stored in Macintosh sfil format, which can be played back
directly by double-clicking on the file from

the Macintosh System 7.0 Finder. You can
also call in through PhonePro and receive
your messages over the telephone.
PhonePro maintains multiple dictionaries of prerecorded sounds. You can easily
add complete messages to asound dictionary, or paste sounds together into longer
recordings, such as "You have ... 2... new
messages." All spoken messages must be
prerecorded. PhonePro speaks only text
stored in its dictionary; it doesn't read text
phonetically. Recording sounds requires
asound-capable Mac or athird-party sound
board. You can't use the telephone connection to record your dictionary entries.
Since many offices already have an Email system installed, an important feature of PhonePro is its ability to work cooperatively with Microsoft Mail 3.0, CE
QuickMail 2.5, and Apple Computer's
new AOCE (Apple Open Collaborative
Environment) PowerTalk messaging systems. You can mail any PhonePro-generated text or data, including voice messages.
But note that avoice-mail system will consume large amounts of hard disk storage
MARCH 1994
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and possibly load down your network with
long messages containing voice data. A
single second of typical voice recording
will consume over 4KB of storage.
If you have an all-Mac environment and
only want to transmit small messages and
sounds between workstations, you can use
Cypress Research's Remote_Mac Control
Panel device. This device lets you send
messages to aremote computer. It uses
the ADSP to send messages to remote machines for display by the Notification Manager. This is particularly useful for sending
status information quickly to users even
if they don't have E-mail capability, or for
transmitting important status information.
Scripting
A typical problem with graphical scripting languages is devising meaningful symbols. Aside from the tactless use of amushroom cloud as afatal-error icon, PhonePro
has done areasonable job of defining suitable icons. One pass through the palettes
with Balloon Help turned on is sufficient to
understand what each icon represents.
Also, once an icon is placed in ascript,

moving the cursor over the icon when BalPhonePro can also be used to develop
loon Help is active shows how the icon's
applications such as for telemarketing stainternal settings have been configured.
tions that require auser interface. PhonePhonePro's scripting language is agood
Pro provides afront-end designer that creexample of how well graphical programates aconsistent user interface.
ming can work for creating applications
within anarrow functional environment
Limitations
like telephony. It's easy to get it running
PhonePro does have some annoying limiout of the box and create simple applicatations. Although it is simple to program
tions; more complex programs with full
using the graphical scripting language,
error control will take some effort.
moving beyond the simple demonstration
A moderately complex script easily
applications and adding the proper error
overflows a21-inch monitor display even
handling is aformidable task. Don't exwithout alot of error-handling routines. It
pect to sit down in the morning and have a
helps that scripts can call other scripts and
fully functioning multiuser database remultiple scripts can be open simultanesponse system by afternoon. Plan on deously for editing, but having several zoom
voting aweek or two to the project.
levels would be useful for seeing an overThe current version of PhonePro (1.2.0)
all program flow.
supports only asingle-line
About the Product
Once ascript is complete
phone system. This limits
and tested, you can create
the number of calls you can
PhonePro
$349
acaptive version—basicaltake in aday and means you
Cypress Research Corp.
240 East Caribbean Dr.
ly acompiled representacan't average the cost of a
Sunnyvale, CA 94089
tion. Compiling provides
computer system across
(408) 752-2700
security by ensuring that
multiple phone lines. Cyfax: (408) 752-2735
changes can't be made to a Cinde 1077 on Inquiry Card.
press Research reports that it
production system.
is working on amultiple-

FRACTAL I
MAGE COMPRESSION REDUCES
WHALE-SIZED I
MAGES To GUPPY-SIZED FILES.
Imagine storing up to 100 high-quality full screen
images on asingle floppy disk with enough room
left over for the program to display them.
Fractal compression files average between 10KB and
32KB and display at barracuda speeds. These incredibly small files provide unmatched space savings in
whatever storage media you may use. Using fractal
compression, Microsoft Encarta was reduced from
four CD-ROM disks to one.

O

Whether it's stills or full motion video,
DOS or Windows, Iterated Systems'
.OBJ and .DLL family of toolkits will
help you conserve your resources.

4

I

Iterated Systems, Inc.

FOR ADDITIONAL I
NFORMATION:

o

TEL: 800 437-2285 FAX: 404 840-0806

5550 A PEACHTREE PARKWAY NORCROSS, GEORGIA 30092
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Compare Ordinary
"Double Speed"
CD-ROM Drives
To Plextor's
DoubleSpeed PLUS.
CONFIGURATIONS AVAILABLE

Internal, External,
Bundle, Kit & Tower
DATA TRANSFER RATE

335Kb/sec
AVERAGE ACCESS SPEED

240ms

o

INTERFACE

SCSI-2
'urn
50,000 Hours
COMPATIBILITY

MP( Mulusession Kodak
Photo CD"
NT & OS/2
SUN
SG!
NetWare/Uni\X'are
TOLL-FREE TECH SUPPORT

We wrote the book
on CD-ROM drives.
And we want you to have it.
You've decided to enter the exciting world of multimedia. But with all the CD-ROM drives
to choose from, how do you know which is the right one for you? This comprehensive,
yet easy-to-read, booklet will help guide you through the multimedia maze. It addresses several
major concerns, including: SCSI vs. proprietary interface?
Caddy vs. tray loading system? 8-bit or 16-bit interface?

DoubleSpeedPLUS"

When it comes to CD-ROM drives, speed is everything.
The most important factor when considering aCD-ROM drive for your computer system is the data
transfer rate. Simply put, you need adrive that can keep up with your applications. One that offers
the speed and performance that lets you clearly see multimedia in all its blazing glory.
The fastest way to bring your multimedia applications to life.
As the table shows, Plextor DoubleSpeed PLUS - CD-ROM drives feature the fastest data transfer
rate among all "double speed" drives. And unlike some of our competitors, we don't sacrifice access
time or quality to achieve high data transfer rates. All of which makes us your best choice for those
demanding multimedia applications that combine audio, video, graphics and animation.

Unlimited
WARRANTY

I
-Year
OVERALL VALUE

"Best Buy"
Compute,
September 1993

15 Questions
To Ask
Before
Purchasing
ACD-ROM
Drive

Hurry! Ca111-800-886-3935
now for your FREE copy.
The more you know about CD-ROM drives,
the less confusing they get. For more
information on Plextor DoubleSpeed PLUS
CD-ROM drives, and the location of your
nearest dealer, call today. We'll respond
with everything you need to make asmart
decision. And fast!

CPurrox
Plextor DoubleSpeed PLUS CD-ROM
drives are available in internal,
external, bundle, kit, and tower
configurations.

111111

• =

PLEXTOR

111111

..
-. .

4255 Burton Drive
Santa Clara, CA 95054
408.980.1838
FAX: 408.986.1010
800.886.3935

•

•
_..---•••••••••070 21r

(L/1994 'lessor. DoubleSpeed PLUS is atrademark of Mentor,
asubsidiary of Shinano Kenshi Co., Ltd., Japan. Other product
and brand names are trademarks or registered trademarks of their
respective holders.

htviug
•r
—

Circle 210 on Inquiry Card (RESELLERS: 211).

'\\\

Reviews Desktop Telephony
line system for future releases.
Another potential difficulty is that AppleTalk operations can interrupt PhonePro long enough to make it lose pieces of
telephone recordings, especially when file
sharing is active. I've seen this problem
with other communications applications
that transfer large amounts of data at high
speeds. To fix this, PhonePro has an option
to automatically disable AppleTalk during recording and playback. The trouble
with this approach is that applications connected to the server may drop their connections when the server does not respond.
Although Isaw this problem with the
standard AppleTalk network active, Idid
not experience any difficulty when connected through an Ethernet network. The
lesson is that voice capture requires adedicated machine so as not to lose information transmitted by the modem.
Promised Futures
Accord] ng to Cypress Research, PhonePro responds to the core Apple Events and
also the entire Telephony Suite, although
the company provides no documentation

on the Telephony Apple Events. Cypress
user, run-time-only version of PhonePro
Research says it intends to provide further
that will take voice-mail messages for you.
support for the Database Suite of Apple
Cypress Research sells the softwareEvents, as well as communications with
only version of PhonePro for $349, which
other applications through Apple Events, in
includes the latest voice-feature ROM upasoon-to-be-released upgrade.
grade for Supra V.32bis fax modems. FaxBy the time you read this, Cypress RePro II retails for $550.
search should also have released Voice
If all you need is asimple phone-anMessenger, astand-alone voice-messagswering function, it doesn't make sense to
ing system, and Fax Messenger, astandreplace a$150 answering machine with a
alone fax callback system that integrates
$2000 Mac running PhonePro. However,
with Cypress Research's multiuser fax
there are thousands of legitimate and posend/receive server, FaxPro II. FaxPro II
tentially profitable uses for PhonePro. Logalso integrates with PhonePro.
ging incoming calls and information rePrevious releases of PhonePro have requests, providing immediate fax feedback,
quired special Cypress-provided hardware
and constructing acustom telemarketing
to connect aMac to the phone line. The
workstation are just afew.
latest release can run with an off-the-shelf
PhonePro has changed the way Iview
Supra V.32bis fax modem equipped with
my telephone lines, and I've happily adoptthe latest voice upgrade ROM. The Supra
ed it as atool to make my company run
proved to be areliable voice-processing
smoother and more profitably. •
modem, even though I've had numerous
problems making reliable high-speed data
Raymond GA Côté, aBYTE consulting editor, is
connections on my phone lines. According
vice president of product development at Approto Cypress Research, Supra will offer a priate Solutions, Inc. (Peterborough, NH). He can
$99 stand-alone version of PhonePro with
be reached on the Internet at rgacote@
its $49 ROM upgrade. This is asingleworld.std.com or on BIX as "rgacote."

Connect Your Fax/Modem To Digital & PBX
Telephones.. .AND protect it from damage.

KON EXX
P

KÔNE)0( KONNECTOR —PORTABLE,

MODEL 112

Connect your fax/modem into the handset jack of any
digital, PBX, multiline or business telephone. Connecting at the wall
jack can damage your modem and installing dedicated telephone lines is
costly. So, whether you are in the field or in the office use
the compact Model 112, which can operate from its internal
9-volt battery or the supplied AC adapter.
ie

449
PLUS SHIPPING

lor

OR CHOOSE THE DESKTOP MODEL 109

KEINE)0( KOUPLER -204

le!

The perfect solution for connecting to
hard-wired hotel, pay telephones and most
cellular telephones. (up to 14.4Kbps)
Plus, it's easy to use!
*149
PLUS SHIPPING

(NO INTERNAL

MODEM KOUPLER -305

UNLIMITED

Call us at
1.541

"I' I,:

1-800-275-6354

MARCH
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9139 s'lam
leb

An acoustic coupler with built-in
9600/2400 baud Fax/Modem.
This model connects to the serial
port on notebook, handheld, &PDA computers.
PLUS SHIPPING

C
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UNLIMITED SYSTEMS CORPORATION INC.
8586 Miramar Place • San Diego, CA 92121
Phone 619-622-1400 • Fax 619-550-7330
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NEW

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 Windows. 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 expect in a
Windows package.
SYSTAT for Windows runs in
standard and 386 enhanced modes
and can take advantage of Windows advanced memory management. No matter how large or
complex your analysis is, you can
use SYSTAT.
SYSTAT delivers abalance of
power and simplicity. It lets you
analyze and manipulate data

Ir.1

1E11.11:11he

T hi
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with acomprehensive range of
advanced statistical procedures,
and present your results with
stunning graphics.
Just point and click
SYSTAT is afull-fledged Windows
application. Just point and click.
SYSTAT's QuickStatiN buttons give
you simple, single-click shortcuts
to common statistical analyses.
More statistics, from the basic
to the most sophisticated
Afull range of univariate and
multivariate statistics—from ttests
to multidimensional scaling. With
afew clicks you can turn most statistics into graphs and perform:
• multiway crosstabs with log
linear modeling
• nonparametric statistics
• principal components and
factor analysis
• cluster analysis
• time series
• nonlinear estimation
• correlation matrices
• means, effect, and dummy
models
• post hoc tests

SYSTAT for WINDOWS
SYSTAT offers the most
advanced multivariate general linear model available for Windows.
The most graphics
No other statistical or graphics
package can produce all the scientific and technical graphs that
SYSTAT can—nor surpass its ease of
use. Graphics capabilities include:
• 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, exponential, and log smoothing

MAGAZINE

IA, II

19•3

"SYSTAT (for Windows) —with
its superb graphics, high-quality
statistical algorithms, and
reasonable price —is an excellent
choice." PC Magazine

SOInKrepos

For more information, special
offers for current users, and demo
disks, call:

708-864-5670
For Windows circle 146,
For IBM/DOS circle 147.
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For

SYSTAT

more

information call or write: SYSTAT, Inc., 1800 Sherman Avenue, Evanston, Illinois 60201-3793. Tel:708.864.5670, Fax:708.492.3567

Australia: Hearne Marketing 61.3.8661766, Holland: Oasis 31.34.0266336, Denmark: Agrolab 45.64.406575, France: Oeltasoft 33.76.418508,
Germany: STATCON 49.55.4272075, Italy: PiSoft 39.587.213640, Japan: HuLinks 81.33.5902311, New Zealand: Hoare Research 64.7.8562675,
Poland: COMPANION 48.12.360791, Spain: AddLink 34.3.4157268, Switzerland: Fritschy & Partner 41.31.3125151, SYSTAT UK: 44.81.4620093
C 1992 SYSTAT®, Inc.

Software Digest Ratings ReporeS May, 1991. Software Digest saregistered trademark of NS TL, Inc

HANDS-ON TESTING

POINERFOL
PORTABLES

Our tests show which 486-based notebooks and

subnotebooks are best for your applications
ANTHONY LENNON

T

oday's 486-based notebooks and subnotebooks give you the processing power to handle strenuous computing tasks while on the road. Many notebooks are also well suited for desktop use with
their processing power and support of external resolutions of up to 1024 by 768 pixels. In the
smaller subnotebook class, you can easily pack aWindows-capable system into an attaché case.
To find the best model for avariety of business applications, we tested 38 notebooks and eight
subnotebooks with 486 processors. These ranged from Intel's 25-MHz SX and SL CPUs to its
clock-doubled 66-MHz DX2. We also tested three Cyrix 486SLC-CPU systems.
Our test sample shows that color notebooks are one of today's hottest products: 30 of these notebooks came
with an active-matrix, dual-scan, or passive-matrix color display. These three technologies compete at clear
price points, which lets you select the level of color quality and price that matches your needs. The average
price of an active-matrix color notebook in our sample was over $4500. Passive-matrix systems sell for an
average of only $2700, but their display quality is generally fair or poor. Dual-scan color notebooks average
$3400, but we found their quality only slightly better than apassive display's.
Monochrome notebooks offer the lowest price (an average of about $2300). They are an obvious choice if
you are on abudget and
How to use this guide
color isn't anecessity.
We tested 486-based
notebooks with internal
We selected notebooks by choosing the
screen quality, battery life, price, features,
ones with the best mix of performance,
and ease of use.
floppy drives and weights
of
less than 10 pounds (inScores are
BEST OVERALL
Zenith Data Systems I-Star 433VL Model 200
calculated from
cluding
an AC adapter and
Rating clarity,
appropriate
reproduction of
a
battery).
Subnotebooks
Windows and
gray scales or
DOS tests.
also
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range of
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Subnotebooks, which
Rating based on quality of keyboard
Battery discharge under
cost an average of $2200,
design, pointing device, status lights,
real-world conditions.
make some ease-of-use
and other considerations.
trade-offs for alow weight,
notebook, rank. rn
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What to Look For
LCD SCREEN
Active-matrix color screens are
best, but they cost up to S1200
more than dual-scan color
screens. Monochrome
displays are the most
economical, costing
about S400 less than
passive-matrix
color screens.

HARD DRIVE
Choose at least a 120MB drive for Windows
and general business
applications.

POINTING DEVICE
QuickPort mice located on the
right side of the system can be
troublesome for left-handed
users. Centered trackballs or
cabled mice that attach to

BEST

WINDOWS
Zenith Data Systems Z-Star
433111. Model 200

either side of the system are
better choices.

This system's 9.5-inch
monochrome display received

CD-ROM DRIVE
Choose one with highcapacity data storage,
especially if you run
multimedia
applications for
presentations.

an "excellent" screen-quality
rating. The system placed
fourth overall for battery life
(almost 41
2
/
hours). The 33MHz 486SLC CPU didn't
match the speed leaders in
this category. The notebook
features a handy J-Mouse
pointing device and is priced
under $2000.
PAGE 158

COLOR
Sharp PC-8650
Rated "excellent" for both
color screen quality and ease
of use, this notebook was
also among the fastest 33.
MHz machines we tested. It
features an 8A-inch activematrix display and a nickelmetal-hydride battery that
powered the unit for over 3

MEMORY
Most systems
require proprietary

hours. Its price of $3699 is
the lowest among activematrix color systems.

memory chips, so
you should
consider added
memory costs

PACE 166

when you purchase
your notebook.

DESKTOP
REPLACEMENT

BATTERY
The battery life of
monochrome systems outlasts
color models; nickel-metalhydride batteries last longer

DATA/FAX MODEM
A must if you need to
communicate while on
the road; an integrated
modem means you'll
have one less box to
pack or forget.

EXTERNAL VIDEO
Most notebooks handle aresolution
of only 640 by 480 pixels. Make sure your
notebook's VGA controller can support aresolution
of up to 1024 by 768 pixels on the external port if you want to use
adesktop display. If you need an external monitor at higher

than standard nickel-cadmium
batteries.

matrix color display we tested
and provides above-average
high-quality keyboard, and the
cabled mouse is ideal for leftand right-handed users. An
optional expansion chassis

Side View

,

AUDIO JACKS
Used for connecting

supports two ISA expansion
adapters and provides two
drive bays.
PAGE 171
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headphones, small powered
speakers, audio playback
equipment (i.e., CD or
cassette player), and a
microphone.

SUBNOTEBOOKS

E

but they compete head-to-head with traditional notebooks in performance.
We also evaluated three notebooks that
were designed for presentations. See "Mobile Multimedia" on page 172.
Our report last October separated monochrome notebooks into Windows and
DOS categories, but performance scores
this time showed little differentiation beBRUCE SANDERS

the highest-quality active-

overall performance. It has a

resolutions, buy anotebook with 1MB of VRAM (video RAM).

ILLUSTRATION

NEC UltraliteVersa 33C
This 33-MHz notebook tied for

e 1994

Packard Bell Diplomat 170M
Subnotebook
tween Windows and DOS notebooks,
leading us to eliminate the DOS category.
Hewlett-Packard's 486-based OmniBook
wasn't available in time for testing. Also,
CompUSA Direct, Epson America, and
IBM either declined or were unable to
send portables for testing. Apple hasn't
introduced new PowerBooks since the
October report.
MARCH 1994

This subnotebook (and the
identical-looking but more
expensive ZDS Z-Lite 425SL
Model 170W) provides
excellent screen quality and
an impressive battery life. The
systems tied for second for
fastest performance in this
category.
PAGE 174
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THE BEST

WINDOWS NOTEBOOKS
M

onochrome notebooks cost less and
run an hour or more longer on bat
tery power than the average colo
notebook. For many users, these ad
In the never-ending search for amore usable pointing device, vendors convantages make 486-based monochrome note
tinue to present alternative designs. Here is asample of new pointers that
books the top choice for Windows on the road
have appeared since our last report on portables:
The Zenith Data Systems Z-Star 433VL
Model 200 is our winner for Best Overal
1-Mouse
Pop-Out Trackball
(notebooks with processors of 33 MHz o
Provided on the Zenith Z-Star systems,
The Olivetti Philos 44 line
slower). With its $1999 price tag, the system
this pointer is built directly into the Jkey
offers an innovative pop-out
on the keyboard. The Jkey acts normally
also receives top honors in the Low Cost cat
pointing device that's located
until you hold it down. This activates
on the bottom right of the
egory (prices less than $2300, the average fo
sensors that let you move the screen
keyboard. The pointer is
monochrome notebooks in this report).
cursor in any direction by applying
flexible and includes two
pressure to different areas of the key.
The Digital Equipment DECpc 425SL is
command buttons. The
Other keys perform the functions of
trackball offers similar
the first runner-up in the Best Overall cateregular mouse buttons. The 1-Mouse
functionality to QuickPort and
gory and provides the best Windows perforperforms like standard mice, but your
cabled mice (geared for rightfingers never leave the keyboard. The 1mance among the remaining systems ranked in
handed users) without being
Mouse is easy to use once you master the
this category. The notebook's battery life of
separate from the notebook.
key commands.
just under 6hours was the longest of any notebook in this report, but gray scales produced
on its backlit 9.5-inch display are below average and contributed to an overall screenquality rating of "poor." A detachable trackbal
can be used with either hand, but it's alittle
off-center, and its ball is rather small. The
keyboard's Backspace key is not the upperrightmost key (it's located to the left of the
PageDown key) and takes time to learn. Retractable legs on the bottom of the unit let you
adjust the keyboard angle.
Although its performance wasn't high
enough for inn be ranked here, Olivetti's new
Philos 44 is notable for some nice usability
features. It offers adedicated numeric keypad (as opposed to the overlaid numeric keypad on most notebooks) and apop-out mouse
that is easy to use with your right hand. A
speaker and microphone are installed on the
EZ Point
Front-Mounted Trackballs
unit above the keyboard, and astatus winThe Gateway 2000 HandBooks feature
The AST PowerExec 4/33SLdow, which displays the battery-charge level
this small eraser-like device located on
ColorPlus and Digital Equipment
the keyboard. The design is similar to
in percentages, is visible when the cover is
DECpc 425SL provide trackballs
IBM's TrackPoint II, but EZ Point falls
that attach below the keyboard via
closed. We found the quality of the 10-inch
well short of it in functionality. It's
mouse ports. You can use the
Hitachi LCD
mounted to the right of the keyboard (not
trackballs with either hand, but
in the middle), and the two mouse
disappointing:
they are separate from the unit.
Rankings for This Application Considered
buttons are awkwardly placed below the
These notebooks also let you use
It was difficult
keyboard. EZ Point requires extra
the function and arrow keys to
to distinguish
pressure to point, and it can be used only
move the cursor.
gray bars in the
with your right hand, which must lay
across several keys.
light end of the
spectrum.
The Mitsuba
Ninja II/ DX2-66 and Microprocessors and finish with similar overall ratings in the High
International HCP Performance
Performance category (systems running at 40 MHz or faster).
Series, Model 6500M, provide
The Model 6500M contains aVL-Bus video and an IDE inEAst oF usE
W.11WOMOUNIM
the best Windows performance
,ersevermewpgretner
terface. The Ninja II contains an efficient Tseng ET4000FEATURES 5%
with their 66-MHz 486DX2
based video subsystem, as demonstrated by its performance in

NEW POINTERS

;amain.
gzzzaming
zazumumi
-.
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our low-level Windows benchmarks and the Microsoft Excel
charting test. In the latter
benchmark, the Ninja II ran 4.1
times faster than our baseline
system; the Model 6500M ran
3.2 times faster than the baseline system.
The Ninja II and Model
6500M provide above-average
backlit LCDs and exceptional
battery life (about 5hours) with
their standard nickel-cadmium
battery packs.
The Commax Smartbook is
the only other monochrome
unit that competes in the High
Performance category. It offers
comparable screen quality with
its 9.5-inch display. However,
its 50-MHz 486DX2 processor
cannot match the higher performance of the two ranked
notebooks. Also, the Smartbook's nickel-cadmium battery
lasted only 2'/2 hours.
Among Low Cost runnersup, the AST Bravo NB 4/25 S
Mono is competitively priced
at $2045 and ran for nearly 3
hours on battery power. Indicators are logically grouped
(e.g., Caps Lock and Scroll
Lock are above the keyboard,
while power, standby, and battery status sit on the display
hinge, so they remain visible
when the unit is closed). You
adjust the contrast and brightness of the notebook's aboveaverage-size 9.5-inch display
using function-key combinations. A built-in pointing device, which is located between
the space bar and the arrow
keys, features atiny trackball
(about one-quarter inch in
diameter) and favors righthanded users.
The $2069 price of the
Tandy 3900HD qualifies it for
Low Cost consideration, but
we decided not to rank it because of its poor overall performance and last-place finish
in each of our applicationbased benchmarks. This notebook uses aCyrix 486SLC
processor. It was difficult to
distinguish gray bars in the
dark end of the spectrum on the
unit's 10-inch backlit display.

BYTE

Need the best all-around monochrome portable?
BEST OVERALL

Fair AA

Good AAA

Excellent AAAA

Zenith Data Systems Z-Star 433VL Model 200

This is the notebook to choose if you value display quality and

t

price above flat-out speed. Its 9.5-inch backlit passive-matrix

ag,oille
i,

display provides the highest screen-quality rating among mono-

ffweeercill. chrome systems, and its $1999 price is the lowest of the
notebooks ranked in this section. A standard nickel-cadmium

battery installs easily and provides excellent life. A unique Mouse lets the
Jkey function as apointing device when it's fully depressed, and you're
able to move the screen cursor without removing your hands from the
keyboard. You can add up to 12 MB of RAM and a200-MB IDE hard drive to
the system. However, the Cyrix SLC/33 processor is slow: It outperforms only the Tandy 3900HD (25-MHz Cyrix
486SLC) in our Windows benchmarks. Other drawbacks: The perimeter keys (e.g., PageUp, PageDown, and
Home) are small. Undistinguished documentation and the lack of on-line help during setup contribute to the
system's "fair" ease-of-use rating.

BEST

ZDS Z-Star 433VL Model 200

PRICE

CPU

WINDOWS
SPEED

EASE OF
USE

BATTERY LIFE
(NOUNS:MIN)

SCREEN
QUALI1Y

SCREEN
SIZE (IN.)

$1999

SLC/33

1.43

AA

4:26

AAAA

9.5

RUNNER-UP Digital Equipment DECpc 425SL

$2499

SLJ25

2.88

AAA

5:56

•

9.5

RUNNER-UP AST Bravo NB 4/25 SMono

$2045

SX/25

2.38

AAA

2:55

AAA

9.5

Need

high

speed?

HIGH PERFORMANCE

Mitsuba Ninja II/DX2-66

The Ninja II is well equipped for processor-intensive tasks with its 66-MHz 486DX2
CPU. This notebook's nickel-cadmium battery pack had the second-longest batterylife time among all the systems and features a 10-inch backlit passive-matrix
monochrome display that ranked above average in our overall quality ratings. RAM
support

goes

up to 32 MB, and you can install a340-MB IDE hard drive. However.

system documentation is weak, and it is difficult to see whether the system's six
indicators are lit. (Note: One other notebook, the Commax Smartbook, qualified for
consideration in this category, but its performance and battery-life scores were too
low to be ranked for runner-up status.)

BEST

Mitsuba Ninja II1DX2-66

RUNNER-UP Micro-Intemational HCP Model 6500M

WINDOWS
SPEED

EASE OF
LISE

BATTERY LIFE
(HOURS:MIN)

SCREEN
QUALM

DX2/66

5.63

AA

505

AAA

10

DX2/66

5.31

AAA

454

AAA

9.5

PRICE

CPU

$2495
$2600

SCREEN
SIZE (IN.)

Cost-conscious?
Zenith Data Systems Z-Star 433VL Model 200
Priced at under $2000, this Best Overall winner is also an economical choice. In
addition to the advantages cited above, the Z-Star offers handy usability features. Slide
controls for the display's contrast and brightness are located above the keyboard
along with the on/off button, which can be configured as arest/resume switch through
Setup. The AST Bravo is aclose competitor, with faster Windows speed and an easy-toread status-light panel. However, the significantly longer battery life and better screen
quality tipped the scales in the Z-Star's favor. The Tandy 3900HD, a$2069 notebook,
also met the price requirements for this category, but we didn't rank it because of slow
performance and "fair" screen quality.

PRICE

KEY
Poor A

WINDOWS

BEST

REST

ZDS Mier 433VL Model 200

RUNNER-UP AST Bravo NB 4/25 SMono

CPU

WINDOWS
SPEED

EASE OF
USE

'RIMY LIFE
(HOURS:MIN)

SCREEN
QUALI1Y

SCREEN
SIZE (IN.)

$1999

SLC/33

1.43

AA

4:26

AAAA

95

$2045

SX/25

2.38

AAA

2:55

AAA

9.5
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HowWe Tested
PERFORMANCE

olution at 16 colors using
vendor-specific video
We rated the performance of each notedrivers (if supplied).
book and subnotebook using BYTE's
NSTL's application
low-level DOS and Windows benchbenchmarks consist of
marks, along with application tests depopular business programs
veloped by NSTL. The BYTE low-level
to provide accurate realDOS benchmarks measure the perforworld representations of
mance of specific subsystems, such as
notebook performance.
the CPU, FPU, memory, video, and hard
For DOS tests, we use
drive. Our Windows-based low-level
WordPerfect 5.1, Lotus
tests exercise the Windows GDI (Graph1-2-3 release 2.4, and Foxical Device Interface). These tests dePro 2.0. Our Windows aptermine how well asystem can execute
plication tests include the
BYT1's Thumper 2uses opterai sensors to monitor power management mportables during battery-Ide
basic graphics calls within Windows,
following: Microsoft Ex- teen.
including calls that display pixels, lines,
cel 4.0a, Microsoft Word
rectangles, polygons, and ellipses. Text
2.0b, and Lotus 1-2-3 for Windows 1.1.
search and replace functions, changing
and BitBlt operations are also perAll applications execute macros that
fonts, page and row scrolling, spelling
formed. All Windows-based perforexercise common functions of each apchecking, print preview, and print to file
mance tests (low-level and application)
plication. For instance, the Word for
subtests.
were executed in 640- by 480-pixel resWindows test includes common file I/O,
Prior to testing each system, we installed MS-DOS 6and Microsoft Windows 3.1 on afreshly formatted hard
disk to eliminate any fragmentation. We
configured notebooks and subnotebooks
with 50- and 40-MB primary partitions,
respectively. For comparisons, we
We weighted individual features according to importance and used this to determine
scaled all test scores against a20-MHz
an overall features rating for each system. We considered the following features most
386SX-based
Toshiba T2200SX, whose
important for 486 portables:
performance equaled 1.0 in our index.
Thus, asystem with an overall performance index of 3.0 executed our tests
POINTING DEVICES
Notebooks with integrated trackballs scored higher than those with detachable
three times faster than the baseline
trackballs or no pointing device.
T2200SX.

ESSENTIAL FEATURES

VENDOR SUPPORT

One-year parts and labor warranties are standard, but we gave extra points for longer
policies, such as the three-year warranties offered by Compaq, Digital Equipment,
NCR, NEC, and Toshiba. We also gave points for on-line support.

PROCESSOR

Portables built from 3.3-V processors received higher ratings because they require

VOLTAGE

less power and offer improved battery life.

BATTERY

We gave extra points for portables with NiMH (nickel-metal-hydride) batteries, which

CHEMISTRY

last longer than standard nickel-cadmium batteries for agiven weight.

EXTERNAL

Desktop-replacement systems should support external resolutions of up to 1024 by

RESOLUTION

768 pixels.

PCMCIA SLOTS

Needed for future generations of modems, network adapters, and mass-storage
devices.

REMOVABLE

Helps safeguard data and increases the mass-storage potential

HARD DRIVE

of the system.

ig/bl.

1ST
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SCREEN QUALITY AND
VIEWING RANGE
We evaluated three aspects of display
quality: crispness, intensity/color range,
and viewing-angle range. Crispness
measures line and character quality as
displayed on the screen. We used the
Sonera Technologies display-test suite to
examine text clarity in both color and
monochrome environments; horizontal
and vertical line placement; color and
gray-scale displays; LCD streaking; and
solid color and black, gray, and white
regions.
We measured the viewing-angle
range of each display using arotating
platform that let us move the test unit
left and right until we detected visible
distortion in the display. Distortion includes loss of text, color changes, and
glare caused by the backlighting or edgelighting. After testing the left/right

r

Lowest Prices on the SX, DX &New DX2-501
COMPUTER
SHOPPER

'777";"Scoring high in overall value and
' S design, the Micro Electronics WinBook
gives you alot for your money, including an outstanding integral trackball."

"If you're aWindows user on
abudget, or just have abad
case of Mac envy...you should take alook at the
WinBook_ It's amachine that can hold its own
with more expensive. less thoughtfully designed
systems from other direct vendors."

"The WinBook is agreat example
of what a Windows notebook
WINDOWS should be....fast. easy-to-use and a
IVL•CAZINE miser on battery life....It's also inexpensive: nearly 50% less than some comparable notebooks."

PC MAGAZINE, Guide to Portable Computing, 8/93

COMPUTER SHOPPER, This Powerbook Twin Ads I:Ikea PC, 9/93

WINDOWS MAGAZINE, Transcontinental Portable, 9/93

Rave Reviews! Read what the experts say:

The WinBook Inte14136 SX-25, DX-33 & DX2-50 SL Enhanced Features

Ergonomically
engineered 8. designed
by award-winning
Palo Alto Design
The WinBook's unique
ergonomic features include
asloping wrist rest and keyboard with full-size keys,
plus acentered, dual-button
trackball—allowing you to
work in total comfort away
from your desk.

Longer battery life
The WinBook features NiMH
2200 MA batteries with goldplated contacts, allowing it

13:1 with previous passive
matrix technology.
SHADOWING PERCENTAGE

Clear, sharp color display
gives you near-active
matrix quality at a
passive matrix price!
Images are sharper and clearer
with less cursor loss. And the
WinBook's advanced dualscan color display gives you
99% shadow-free performance
compared to other single-scan
passive matrix displays. You
get abrighter, crisper, wider
angle of view with an 18:1
contrast ratio—compared to

The WinBook offers you
more features for less!
•*a baud send/4800
baud receive fax/2400
baud modem
•Industry-standard type 11
PCMCIA slot

to run much longer than
units with traditional NiCAD
batteries—and there's no
memory effect!

Docking station gives
you desktop power!
Tv' oe\pansion slots and
drive bays let you add
peripherals such as monitors, hard drives, CD ROMs,
I/O cards or an extended
keyboard. Includes parallel,
serial, PS/2 mouse, external
keyboard and VGA ports.
And It's just $399!

Mouse/keyboard, parallel,
serial and VGA ports
plus PCMCIA expansion

ie e
Wend 35. Poppy

dere

RTICIA 30 On

•512k video RAM
•Fast-acting LCD screen
•Built-in centered dualbutton trackball
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'
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Upgradable
processor!
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Micro Electronics
adivision of MEI/Micro Center, Inc.

Region

Monochrome

Color Dual-Scan

$1599 $1999

4/6111 RAM/200/111 HOD
• SL Enhanced Intel
486SX 25MHz

4MB RAM/200MB HDD

• Fax modem included!
• DOS and Windows

Call for lowest DX-33 &DX2-50 prices!
Convenient payment
options
Use your \lasterCard,
VISA, Discover Card, Micro
Center charge, personal
check or P.O. with credit
approval.

Thank-you for your order!

Service, warranty, support
•72-hour service turnaround.
•30-day unconditional moneyback guarantee.
•24-hour burn-in protection.
•One-year limited warranty
on parts and labor.
•Toll-free technical support for
the life of the computer.

30-day unconditional money-back guarantee
Your satisfaction is unconditionally guaranteed for 30 days from
dale of purchase. If for any reason you are not satisfied with
your purchase from us, we want you to return il. We will be
glad to repair the product or give you your money back
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Hurry! Order today!
Call 1-800-293-1639
Monday-Friday, 8am-9pm EST • Saturday, 9am-4pm
1160 Steelwood Rd., Columbus, OH 43212 • FAX: 1-800-448-0308
Cenler

Inc All other trademarks and reenssered tradendrks are
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Our new CT2 PhoX'' controller — the
core technology in the newest CT2 digital
cordless phone systems — is the latest
expression of the DSP technology that makes us aleading
supplier of telecommunications ICs in the world today.

Our 5.0 Volt-only Flash memories play
acritical role in today's advanced digital
cellular phones. While our low-voltage
EPROMs play an equally important-Kole in analog
cellular designs. Both non-volatile memory families offer
the right combination of packaging and speed that
mobile communications applications demand.

--\eMD's

5.0 Volt-only Flash memory
'-ords are instrumental in providing
portale storage in state-of-the-art handheld personal electronic devices — like personal digital
assistants, schedulers, electronic notepads, personal
communicators, pocket computers, and even electronic maps.

Where is everyone going these days?
They're going mobile. And your next
computing or communications device
can go with them when you design-in
AMD® technology.
Take advantage of AM D's vast exper-

tise in process, packaging and design
technologies — optimized for mobile
computing and communications applications. So your next design can have
more features, more speed, asmaller
and lighter form factor, and longer bat-

901 Thompson Place, P.O. Boa 3453, Sunnyvale, CA 94088, 0 1993 Advanced Micro Devices, Inc. Am486. PCnet, and PhoX are trademarks, 88,386. the AMD logo and AMD are registered trademarks, and FusionPC is aservice mark of
Advanced Micro Devices. All other company or product names are trademarks or registered trademarks of their respective holders.

Our PCner family gives laptop, notebook
and subnotebook computers full Ethernet and
SCSI connectivity in afew square inches, right
on the motherboard. Our PCnet family even
makes Ethernet available in acompact PCMCIA format.
AMD will soon provide extensive wireless
LAN/WAN capabilities — intluding wireless
access to hardwired networks and even
wireless peer-to-peer connectivity — the result of our strategic
partnership with Xircom.

Our low-voltage x86 CPUs, including our
Am486 and Am386® microprocessors, help
provide sheer computing horsepower and the
longest battery life available for notebooks,
subnotebooks, palmtops, and pen-based systems. What's more,
they're certified 100% Microsoft Windows --compatible. Plus
you get the support of over 40 FusionPC® Alliance Partners
to help bring your designs to market faster.
LOW-VOLTAGE
x86 CFOs

tery life than ever before. Ideal for today's
demanding mobile professional.
See for yourself why AMD is the way to
go in mobile computing and communications. For afree brochure on all our mobile
products, contact AMD today.

800-222-9323 (;;IiAskfor

,r Literature
/ Puck 18N.

Advanced Micro Devices
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HowWe Tested
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range, we tilted the screen backward to
measure the vertical viewing range of
each screen.
After we computed adisplay's viewing range, we compared it to the range of
the best system we tested; in this way,
we determined ratings for each screen.
Screens tended to cluster at viewing
ranges from 40 to 45 degrees left and
right and aviewing range of 20 degrees
when tilted backward.
To determine color quality, we displayed acolor bar on each color system and segregated displays into five
categories, ranging from those with
bleached and barely distinguishable
colors up through the best screens with
solid, pure colors. We grouped activematrix, dual-scan, and passive-matrix
color displays together for evaluation.
We performed asimilar test for passivematrix monochrome systems using a
Testing team (from left): Alan loch, Michael P. Connors. Siva Kumar, and Anthony Lennon.
16-level gray scale. For monochrome
systems, we looked for level gradation,
EASE OF USE
evidence of banding (i.e., groupings of
items are less frequently used and theregray levels in the middle of the display),
fore carry less weight in determining
and the intensity of the white and black
We worked extensively with each noteeach system's usability rating.
bands.
book over the course of the test cycle
and assessed the quality of each keyCONFIGURATION
board. Although keyboard feel is highly
BATTERY LIFE
subjective, we based our judgments on
Our testing was open to all 486-class
specific usability issues. Nonstandard
notebooks and subnotebooks. We specWe measured the battery performance
keyboard designs save space but preified that notebooks have aminimum of
of the notebooks using BYTE's own
sent difficulty for touch-typists. We de8MB of RAM, contain at least a 120Thumper 2, which is ahardware-and- termined if the system design offered a MB hard drive, and weigh less than 10
software test system that determines
comfortable typing position and rated
pounds with their battery, AC adapter,
battery life with power management
the response and feel of the keys.
and power cord. Each notebook had to
features enabled. A control program
Pointing devices were evaluated in
have an internal 372-inch floppy drive
simulates the load of aword processterms of their placement and ease of use
and aVGA display.
ing application.
for both right- and left-handed users.
We requested vendors to configure
Time-out periods are set for each
The quality of the status indicators was
subnotebooks with aminimum of 4MB
notebook's display and hard drive (1
also considered. We determined whether
of RAM and at least a40-MB hard
and 2minutes, respectively), and notecommon conditions (e.g., battery low
drive. To classify as asubnotebook, the
books are configured to enter standby
and hard disk access) were represented
system had to weigh under 7pounds
mode after experiencing 5 minutes of
and if the indicator's meaning was obwith its external floppy drive, battery,
inactivity. Thumper 2uses robotic arms
vious or obscure.
AC adapter, and power cord.
and an optical sensor to detect and conWe evaluated the quality of the techtrol each system's power management
nical documentation from both anovice
Contributors
functions.
and experienced user's point of view.
Michael P. Connors, Contributing Editor of PC
Prior to testing, we completely
Novices require detailed setup instrucDigeq (an NSTL publication), writes and
drained and recharged each system's
tions and benefit from troubleshooting
researches reviews of systems and other hardware.
battery according to the manufacturer's
information. An experienced user may
Alan loch, Senior Editor/BYTE, coordinates
instructions (and then repeated the prorequire detailed system specifications
combined testing between the BYTE Lab and NSTL.
cedure). We configured each system's
and instructions for advanced setup opSiva Kumar, Technical Analyst/NSTL, specializes
power management features to let the
tions. Manuals should be well organized
in hardware and network operating-systems testing.
hard drive spin down and the screen's
and grammatically accurate; they should
Anthony Lennon, Technical Editor/NSTL,
backlighting shut off after aset period
also contain adetailed index.
evaluates systems, notebooks, and peripherals.
of inactivity. The unit is also allowed to
We evaluated the ease of installing
enter astandby mode during the test
new batteries and upgrading the system
The Lab Report is an ongoing collaborativeproject
cycle. Each system is put through the
RAM, and the quality of each unit's Setbetween BYTE Magazine and National Software Testing
Laboratories (NSTL). BYTE Magazine and NSTL are both
test cycle repeatedly until its battery
up utility. We assessed how clearly the
operating units of McGraw-Hill, Inc.
dies.
I/O ports were labeled. These usability
264

BYTE/TN:STE LAB REPORT MARCH 1994

The Traveler's Dream
At An Ideal Fare... S995.
STANDARD WITH EVERY
ZEOS CONTENDA
•25MHz 386SL or 486SL Intel CPU.
•RAM expandable to 8MB (486SL),
10MB (38F+SL).
•486SL: IDE hard drive upgrade to 120MB.
•Display: 640 x480 VGA backlit, .23 dot pitch,
Sharp 74" diagonal, up to 64 shades of gray
•256K (386SL) or 512K (486SL) video RAM.
•486SL version includes 33V technology for
added battery life, PI local bus for Windows
acceleration, high-speed floppy drive
controller, built-in math coprocessor.
•Supports simultaneous display with an
external SVGA color monitor
•Replaceable and rechargeable NiMH battery
•80-key keyboard with embedded numeric
keypad and easy-to-use built-in trackball.
•Serial, parallel and video ports, plus ports
for optional internal fax modem and
external floppy drive.
•Fully-featured power management.
•9.7" x6.1"; 3.9 lbs.
•FCC Certified Class B.
•Complete ZEOS Customer Satisfaction
Package.

PACKAGE 1
386SL Contenda: $995
Lease $42/mmt li

486SL Contenda: $1395
more when they're not in use. In
THE ZEOS CONTENDA...
addition, the compact package
DON'T GET CAUGHT
includes abuilt-in trackball and
WITHOUT IT!
high-resolution backlit screen.
What adream! The ZEOS
It's atraveler's dream come
Contenda subnotebook is small
true: The world at your fingerenough to tuck away in your
tips in amighty and tiny portbriefcase and so light you'll forable bundle. Don't get caught
get you have it! It's the perfect
without it!
traveling companion.
All your business and home
AWARD-WINNING
needs contained in abundle
Smaller than anotebook.
SERVICE & SUPPORT
just shy of four pounds. Write
Lighter than ahard-cover novel.
ZEOS has won more PC
letters and memos. Create presentations. Keep in
Magazine Readers' Choice for Service & Reliatouch with associates through
bility awards than any other company—five in all.
your choice of internal fax
We're here for you 24 hours aday, 365 days a
modem. Organize your files,
year, and always atoll-free call away All ZEOS
calendar, planner and more...
systems come with aOneYear Limited Warranty
keep track of all appointments!
and 30-Day Money-Back Guarantee.
What's more, with astandCALL NOW TOLL FREE
ard 80MB hard drive, memory
Computer Shopper up to 10MB and your choice of
readers' #1 Best Buy a386SL-25 or 486SL-25 Intel
processor, the Contenda has plenty of power to
Fax Orders, 612-633-1325, Government. 800-2452445 Hearing Impaired (TM» 800-228-5389,
run Windows. You'll also find you can work longer
Outr.ide US. and Canada: 612-633-6131. Parchase
Orders, MasterCard. VISA, Discover, Am Ex,
because the processor is intelligent enough to
Z-Carre COD and affordable leasing programs
INTIMATION., LTD.
power-down the memory, disks, modem and
Open 24 Hours aDay. 365 Days aYear!

800-554-5226
ZEOS

I
ease $59/month
•2MB RAM (386SL); 4MB RAM (486SL)
•80MB IDE hard drive

PACKAGE 2
386SL Contenda: $1295
Lease $55/mom h

486SL Contenda: $1695

Lease $61/month
•4MB RAM
•80MB IDE hard drive
•External 35" floppy disk drive
▪Microsoft DOS 6.2 and Windows for
Workgroups all. Plus Lotus Organizer

PACKAGE 3
386SL Contenda:

$1595

Lease $58/month

486SL Contenda:

$1995
Lease $72/month
•4MB RAM (IRASL); 8MB RAM (486SL)
In 80MB IDE hard drive
•External 35" floppy disk drive
•Custom leather carrying rase
•Extra battery
•Internal 96/48/24 send/receive fax modem
•Microsoft DOS 6.2 and Windows for
Workgroups 3.1L Plus Lotus Organizer.

Purchase orders are subset to approved. Business leasing programs available. Lem prices based on a3ii.rnonth nase: hr purchso. iipten All pnces. specifications and availakility are object to charge without notice. call to ccolirm des< and warranty dead Prices do not lockele shipping All
products and company names are trademarks or registered cademarks ci their
holders ZEOS and Cont.& are rr,,,e ,ed tradtmar... Z.Card and Computers Now' are legioned servicernarks of ZEOS International Ltd. 113M94 ZEOS International Ltd.. 1301 Industrial Blvd..
apolis. MN 55413 LISA. ZEUS is apublicly traded company cNASDAQ symbol
/.
CN.BYT.9403
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THE BEST

COLOR NOTEBOOKS
C

olor notebooks make graphical applications easy to
i_le, but they extract acost in system price and battery life. Not surprisingly, the active-matrix screens
all produced higher display-quality ratings than the
dual-scan and passive-matrix models. However, we found
quite avariation in display quality between systems using
the identical display technology. For example, activematrix color notebooks ranged from excellent (a perfect 10
for NEC's UltraliteVersa 33C) to average (a 5.3 for the Eurocom 8200T) in overall display quality.
Our results using Thumper 2showed little correlation between battery life and color display technology. The average active-matrix and passive-matrix models ran for
about 3hours; the average dual-scan battery life was 2.8
hours.
The Sharp PC-8650 received top honors as the Best
Overall color notebook (33 MHz or less), and with its
price of $3699, this notebook also won in our Low Cost
category (notebooks less than $4000). The PC-8650 and
NEC UltraliteVersa 33C provide the best display quality
among color systems. However, the Toshiba T4600C.
AST PowerExec 4/33SL-ColorPlus, and Mitac Micronote
Performance Model 4021G/CT posted much better battery-life times (45 minutes or more) than the Sharp PC8650. All five units contain NiMH battery packs.
The all-out speed leader among the Best Overall color
systems was the Mitac Micronote Performance Model
4021G/CT. The unit features afast memory subsystem
and is proficient in video-intensive tests with its Western
Digital 90C24 video-processor chip. This notebook is 6.6
times faster than our baseline unit in the Lotus 1-2-3 for
Windows screen test, compared to 5.5 times faster for the
UltraliteVersa 33C. However, the Model 4021G/CT was
also the most expensive notebook we tested in this report,
excluding the multimedia systems.
The Sharp PC-8650 and NEC UltraliteVersa 33C gave
the best performance among the remaining systems. The
PC-8650 contains amore efficient memory subsystem
than the UltraliteVersa 33C, as shown in the Microsoft
Excel exponentiation benchmarks: The PC-8650 was 25.9
times faster than the baseline notebook (by comparison, the
UltraliteVersa 33C was 24.4 times faster). However, the UltraliteVersa 33C provides
excellent video performance
with its Chips & Technologies 65530 processor, as
demonstrated by its showing in our low-level Windows tests, where it was 4.6
times faster than the baseline unit. By comparison, the
PC-8650 was 3times faster
than the baseline unit in the
same test suite.
The Sharp PC-8650's
MSS
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DUAL SCAN: AN ECONOMICAL
COMPROMISE?
Each column or row of pixels in passive-matrix displays uses three transistors
to control red, green, and
blue signals. By contrast,
each pixel in an active-matrix screen is controlled by
three color-signal transistors, which produces more

Passive-matrix: Economy, but fair quality.

1

vibrant colors and higher
image quality. Six of the color portables in this report
use dual-scan color displays. With average prices
of $3400, dual-scan systems offer avalue point between passive-matrix and
active-matrix color models.
Dual-scan technology, a
type of passive-matrix display, divides the screen into
top and bottom halves. Each
half is scanned simultaneously and in theory pro-

Dual-scan: Slightly better passive-matrix color.

duces higher contrast ratios
and wider viewing angles
than traditional passive-matrix displays. The physical
screen size and fundamental
technology are the same for
both types of screens.
However, we found little

Active-matqx: The best, for aprice.

difference in color quality between passive-matrix and dualscan displays. The average dual-scan display received an
overall screen-quality rating of 3.1 compared to 2.6 for the average passive-matrix display. (The average active-matrix rating was 7.2.)
We compared the Texas Instruments TravelMate 4000E
WinDX2/50 active-matrix and dual-scan color models ($4678
and $4178, respectively). The active-matrix model (7.3
pounds) is only an ounce heavier than the dual-scan unit,
and battery life was identical. The active-matrix model received an "excellent" rating for color purity compared to the
below-average rating for the dual-scan model. We also compared the Zenith Data Systems Z-Note 433Lnp+ ($3878)
dual-scan notebook with the Z-Star 433VIp Model 200 ($2699)
passive-matrix model. We noticed little difference in color
quality, contrast, or viewing angles.

1

Gil For AComputer or Catalog.
WU Ship Either Today!
ENDLESS POSSIBILITIES WITH ZEOS.
Were offering you an advantage other companies can't. High-quality,
affordable computers in many money-saving configurations (or the
option to custom-build one to your exact needs). Sound familiar? It's
not. We also give you award-winning service and toll-free support24 hours aday, every day
And there's more! If you order aComputers Now! system (samples
are shown below) before 1p.m., Monday-Friday, we'll ship it the day
you order. If you'd like to see our complete line of ZEOS products
and options, we'll send you afree catalog. Call 800-554-5226 now
for your computer or your catalog.
486DX-33

$
;3'45'3

486DX-33
$1695
PACKAGE #2:
•4MB RAM
•214MB local bus hard drive
with built-in 128K cache
•15" floppy drive
•Windows-accelerated local bus video
•SVGA color monitor
•DOS. Windows, Mouse

PACKAGE #3:
•8MB RAM
•426MB local bus hard drive
with built-in 128K cache
•2X CD-RCM drive, 15" floppy drive
•Windows-accelerated local bus video
•SVGA color monitor
•DOS, Windows, Mouse
•Choice of Windows application

$2243
486DX2-66

486DX2-66

.streo_f-m: $2543

$2895

PACKAGE #3MM:

•8MB high-speed RAM
•426MB, 13ms local bus IDE hard drive
with built-in 128K cache
•2X CD-ROM drive, 3.5" floppy drive
•Cardinal Digital Sound Pro 16 card
•Magnetically shielded stereo speakers
•Windows-accelerated local bus video
•SVGA color monitor
•DOS, Windows, Mouse
•Choice of Lotus Windows application

PACKAGE #3 BONUS:
•8MB RAM
•256K SRAM system cache
•528MB local bus IDE hard drive
•2X CD-ROM drive, 15" floppy drive
•Diamond Viper local bus video card
• 15" SVGA color monitor
• 14,400 bps V32 bis send/receive fax modem
Windows, Mouse
•Choice of Windows application

•Dos,

Pantera-60
$2995
Pantera-66

«'*---

$3295
PACKAGE #4:

Ambra"
486SX-25

Contende
386SL-25

Freestyle'
486SL-25

$1195

$1344

$2195

PACKAGE #1:

• Intel Pentium Procesmir

• 4MB HAM

•8MB RAM
•340MB local bus IDE HDD with built-in
128K cache
•2X CD-ROM drive, 3.5" floppy drive
•Windows-accelerated PCI local bus video
• 15" SVGA color monitor
• 10-bay vertical case
Windows for Woricgroups, Mouse
•Choice of Lotus application

•214MB hard drive with built-in 128K cache
•15" floppy drive
•VESA local bus SVGA color video
•SVGA color monitor
•DOS, Windows, Mouse

•Dos,

CALL

OUR GUARANTEE TO YOU:
If we accept your order for immediate shipment and
fail to ship your system under the conditions outlined,
we will ship it at our expense as soon as it is ready*

PACKAGE #3:

PACKAGE #2 PLUS:
•4MB RAM
•80MB IDE hard drive
•External 3.5" floppy disk drive
•Internal 96/48/24 send/receive fax modem
•DOS, Windows for Nbrkgroups
•Lotus Organizer
•9.7" x6.1"; as lbs.

NOW

•8MB RAM
•260MB IDE hard drive
•Internal 96/24 send/receive fax modem
•Custom leather carrying case
•Extra battery
•External charging stand
•DOS, Windows for VVorkgroups
•8.5" to 11.3" x1.75" to 2.25"; 5.6 lbs.

TOLL

FREE

800-554-5226

ZEOS

INTE•NATIONAL

LTD.

Fax Orders: 612-633-1325, Government: 800-245-2449, Hearing Impaired (TDD): 800-228-5389, Outside U.S
and Canada: 612-633-6131. Purchase Orders, MasterCard, VISA, Am Ex, Discover, Z-Care COD and affordable leasing programs Open 24 Hours aDay, 365 Days aYear!

*Orders must be for Computers Now! configurations; we've listed just asampling hem. Since we continuously update this list of configurations, please call to confirm ewe system is on the in:. This offer is good only as long as
these pm-built systems remain in stock. Other ZEOS systems and custom configurations may take slightly longer—about aweek. All orders are subject to credit approval. Orders must be received by 1p.m. Central Time, M-F
Purchase orders are subject to approval. Business leasing programs available. All prices, specifications and availability are subject to change without notice; call to confirm these and warranty details Prices do not include ship
ping All products and company names are trademarks or registered trademarks of their respective holders ZEOS and Contends are registered trademarlcs; Z-Card and Computers Now! are registered servicemarks; Ambra and
Freestyle are trademarks of ZEOS International Ltd. ©1994 ZEOS International Ltd., 1301 Industrial Blvd., Minneapolis, MN 55413 USA. ZEOS is apublicly traded company (NASDAQ symbol: ZEOS). CON-BYT-9403A
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Nobody Can Outrun
AStampede.
Stampede's Remote Office works faster, uses less memory,
offers greater flexibility than any other remote access program.

Your remote PC becomes a true
node on the network - with the
fastest system in the field.
Consider the advantages:

FLEXIBILITY.

SMALL MEMORY FOOTPRINT.
Ours is just 24K on the remote PC — smallest
in the business, roughly athird that of competitive systems. More room for memory-hungry
programs, less need for static RAM.

Access any server, printer,

gateway or desktop PC on your network from
anywhere in the world!
Remote Office is the wily product that runs on
anon-dedicated DOS-based PC host. It can
support virtually any networking environment.
And, it's upgradable — to 32 ports — to protect
your investment.

PERFORMANCE. Stampede's
Remote Office runs right over the competition.
Compared to Novell's NetWare Connect,
it's 19% faster on average, 20% faster on E-mail.
Greater speed means less time on the line —
cutting your costs.
Need proof? Check the Labs Review in the
12/27/93 issue of PCWeek, comparing Remote
Office to Net Ware Connect. Their findings:
Remate Office "faster, easier to install.., better
protocol support... user-friendly.., provided
more useful management information!'

Operating Systems and Environments:
MS DOS 3.1 or higher
LAN Operating Systems. Novell. NetWare 2.15 or
higher •Na Wars Lite1.0 or higher •LANtastic"4.0
or higher •Wintraws" for Workgroups 3.1 or higher •
Banyan 4.01 of higher.

SAVE $100,
AND GET A
DIGIBOARD
ACCELERATOR CARD, FREE!
Order now, and we'll not
only knock $100 off the price
of our Remote gee 2-port
version software (Reg. $395), we'll
also throw in a2-port DigiBoard, free!
You pay just $295! Limited time only.

Call 1-800-R-Office (763-3423).
Offer available in the U.S. and Canada only.
DigiBoare Muitisession Accelerator. 2-Port DigiBoard Setad
Communications Board •64K of dual memory to intedáce with the Renwte
Office host •sMHz 801-86 onboard processor •8 Kb memory window •
Uses standard DB..9 connedors •Require one 3/4 length 16-bit slot, one
unused I/0 pod address, one unused IRQ interne request line.

AIIIPED

STAMPEDE TECHNOLOGIES, INC.
78 Marco Lane, Dayton, Ohio 45458 USA
Telephone 513-291-5035 Fax 513-291-5040

ieertson.

WINDOWS.
COMPATIBLE

NetWarci

Remote Office and Swmpede are trademarks of Stampede Technologies, Inc. All other names are trademarks of their respective owners.
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detachable trackball is located
below the keyboard and can be
used with either hand. Even
slight pressure will dislodge the
Toshiba T4600C's QuickPort
mouse from the unit. The
T4600C's active-matrix display received only a"fair"
overall rating because its colors
are relatively dull and its viewing angles are limited compared to the Sharp and NEC
displays.
The trackball on the thirdrunner-up AST PowerExec
4/33SL-ColorPlus sits alittle
off-center on the front of the
system, and you can easily control the screen cursor while
keeping your hands on the keyboard.
Four of the five systems in
the High Performance category (40 MHz and faster) contain Intel clock-doubled 66MHz processors; the Texas
Instruments TravelMate 4000E
WinDX2/50 (it comes with either an active-matrix or dualscan display) contains a50MHz clock-doubled chip.
The Texas Instruments TrayelMate 4000E WinDX2/50
contains an efficient memory
subsystem and competes with
notebooks with faster processors. It outperforms the 66MHz Model 6500T in the Microsoft Word and Lotus 1-2-3
for Windows benchmarks.
The Olivetti Philos 44c and
Gateway 2000 ColorBook
486DX-33 round out the Low
Cost category. Both provide
over 3hours of battery life on
their standard NiMH battery
packs. The Olivetti's activematrix color display is manufactured by Sharp and offers
much better color quality than
the Gateway 2000's passivematrix display. However, the
33-MHz Gateway 2000 outperforms the 25-MHz Olivetti
model by almost 20 percent.
The Gateway 2000 ColorBook's retractable mouse, positioned below the keyboard,
is serviceable except that the
ball and buttons are small. Status indicators are scarce and
can be difficult to read.
KEY
Poor •

Fair ••

Good AAA

Excellent AAAA

_BYTE

COLOR

BEST

Looking for the very best color?
BEST OVERALL

Sharp PC-8650

This notebook sells for more than $1.700 less than the runnerup NEC UltraliteVersa 33C and gets an "excellent" screenquality rating with its 8.4-inch active-matrix display. You can
t/10111.
e
view images from awide range of angles, and the display's
colors are sharp and crisp. The system offers the second-best
overall performance among 33-MHz color notebooks and is particularly
proficient in doing disk-intensive tasks. The PC-8650 ran for more than
20 minutes longer on battery power than the UltraliteVersa 33C did. You
can add up to 20 MB of RAM to the Sharp notebook, and the company offers
on-site service.

PRICE

CPU

WINDOWS
SPEED

EASE OF
USE

BATTERY LIFE
(HOURS:MIN)

SCREEN
QUALITY

SCREEN
SIZE (IN.)

SCREEN
TECHNOLOGY

BEST

Sharp PC-8650

$3699

DX/33

3.76

AAAA

3:03

AAAA

8.4

Active

RUNNER-UP

NEC UltraliteVersa 33C

$5428

SU33

3.97

AAAA

2:41

AAAA

9.4

Active

RUNNER-UP

Toshiba T4600C

$4898

SL/33

3.58

AAA

4:34

AA

9.5

Active

RUNNER-UP

AST PowerExec 4133SL-ColorPlus

$4565

SL/33

3.23

AAA

3:50

AAA

9.5

Active

RUNNER-UP

Mitac Micronote Model 4021G/CT

$6215

DX/33

4.31

AAA

4:09

AAA

9.5

Active

When color quality and speed matter
HIGH PERFORMANCE

Austin 466T

The Austin 466T features a large 9.5-inch backlit active-matrix display and provides
the second-best overall performance among color 66-MHz 486DX2-based systems.
The unit is adept at running Windows graphics, thanks to its fast Western Digital
90C24 video-processor chip. A standard NiMH battery provides average life of a
little over 3 hours. You can install up to 32 MB of RAM and a340-MB hard drive.
The integrated trackball is centrally located, which makes it easy to use for both
right- and left-handed people.

PRICE

CPU

WINDOWS
SPEED

EASE OF
USE

BATTERY LIFE
(HOURS:MIN)

SCREEN
QUALITY

SCREEN
SIZE(16.)

SCREEN
TECHNOLOGY

BEST

Austin 4661$4499

DX2/66

6.27

AA

3:1 1

AAA

9.5

Active

RUNNER-UP

Micro-International HCP Model 65001 $4100

DX2/66

5.55

AAA

3:15

AAA

8.5

Active

RUNNER-UP

AMS 5366 ACT

$4875

DX2/66

6.63

AAA

2:18

AAA

9.5

Active

RUNNER-UP

Ti TravelMate 4000E WinDX2/50

$4678

DX2/50

5.34

AAA

2:23

AAAA

8.4

Active

RUNNER-UP

Austin 466D

$2999

DX2/66

6.10

AA

3:19

AA

9.5

Dual scan

NIEbIeld

top-quality color and economy?

LOW COST

Sharp PC-8650
With aretail price of $3699, this unit is an outstanding value for an active-matrix color
notebook (see Best Overall, above). An LCD indicator panel, located on the screen hinge,
is visible when the system is open or closed. Easily accessible compartments are
provided for expansion, and asliding eject button is included for the system's Type II
PCMCIA slot. System documentation includes all necessary information for novice and
experienced users. For those who value fiat-out speed over color quality, the first runnerup Austin 4660 offers a66-MHz 486 for less than $3000. However, the quality of its
dual-scan screen doesn't match the Sharp's.

PRICE

CPU

WINDOWS
SPEED

EASE OF
USE

BATTERY LIFE
(HOURS:MIN)

SCREEN
(111AUTY

SCREEN
SEE(IN.)

SCREEN
TECHNOLOGY

BEST

Sharp PC-8650

$3699

DX/33

3.76

AAAA 3:03

AAAA

8.4

Active

RUNNER-UP

Austin 4669

$2999

DX2/66

6.10

AA

3:19

AA

9.5

Dual scan

RUNNER-UP

Olivetti Philos 44c

$3720

SL/25

2.80

AAA

3:12

AAA

8.5

Active

RUNNER-UP

Gateway 2000 ColorBook 486DX-33

$2964

DX/33

3.42

AAA

3:26

•

9.4

Passive
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Heavy duty
computing
used to require
aheavyweight
workstation.

Until now.

Introducing the new PowerLite by RDI.
Now you can take all the power of your desktop SPARC
I Lightweight, slim-line package: 8.5 pounds with battery

workstation with you wherever you go.
Introducing RDI's PowerLite —an 8.5 pound portable
microSPARC® workstation with the internal disk capacity
and memory to perform all your desktop functions.
And, for the first time in portable computing history, you
can equip your portable with ahigh resolution 1024 x768 color
active matrix LCD. Unmodified Solaris ensures compatibility
with thousands of SPARC applications. Plus, ahigh speed
internal FAX/modem allows you to send and receive
information from anywhere.
Call us at 1-800-RDI-LITE
for more information on portable
workstation solutions.
tArrie «Loo on inquiry uara

RD
Ilk

II

Desktop compatibility: 1024 x768 high resolution color LCD

•

100% compatibility with thousands ofSUN applications with
unmodified Sokris® 1.1C or 2.x

• Power and upgradeabilic,: 50 MHz microSPARC with over
IGB internal disk capacity and 80 MB memo?),
•

Unrestricted operation: Battery keyboard with integrated trackbalh
internal FA)Umodem allowing anywhere, anytime computing

III

Workstation connectivity: Ethernet, SCSI, seriah paralleh
keyboard/mouse, external monitor

MI

Peripheral &pansion Unit providing two SBus slots and two
3.5" SCSI device expansion bays

COMPUTER CORP

(1-(tStLLEHS. lb ().

I194. Ri)!

Cairporation. Powerl.ite it atrademark of 111)1 Computer I'airp. Solari, andJIStun. tradrnurks are tradenurks or teetered trademarks

of SP.RC. Intematiosul.i,. rnicruSPAKC
devrInprd by Sim Microsrems. Inc.

',tented nilutivelv to Sun NIterousiciru. Ina Product., Ixanne SPARC trademarks are Led unon an anitiincine

DESKTOP REPLACEMENT

BYTE

BEST
Thanks to the processing power
of 486-class CPUs, all the notebooks in this review could qualify as desktop replacements.
However, we limited the field to
systems that provide external resolutions of up to 1024 by 768
pixels, accept 300-MB or larger
hard drives, and support adocking station. Fourteen qualified.
The NEC UltraliteVersa 33C
and the two other notebooks
ranked for Best Overall (33 MHz
or slower) contain 33-MHz
486SL processors and feature
9.5-inch active-matrix displays.
The UltraliteVersa's display produced the highest overall screen
quality for this application and
tied for the best within our entire test sample.
The Micro-International HCP
Performance Series, Model
6500M, takes top honors in the
High Performance category (40
MHz or faster). Three of the four
leaders in this category contain
active-matrix color displays. The
Model 6500M was the monochrome exception.
Micro-International uses a
VL-Bus IDE interface in the
Model 6500M, which ran the
fastest in our disk-intensive FoxPro benchmark.
The Austin 466D stands out
in our Low Cost category (systems below $4000) with its
$2999 price tag. All three ranked
systems in the Low Cost category contain dual-scan displays.
which help reduce cost but provide below-average color quality when compared to activematrix color models.

One system for the office and the road --BEST OVERALL

NEC UltraliteVersa 33C

This notebook is among the top performers in its class, and its active-matrix
ve
edee
u it

color display is second to none. The NEC computer outruns the Toshiba 74600C
and AST PowerExec 4/33SL-ColorPlus in all our application-based and low-level
benchmarks. The efficiency of the NEC's IBM hard drive subsystem is evident in
the FoxPro test (2.4 times faster than the baseline notebook). The unit is also

proficient in the Windows low-level benchmarks: It achieved a4.6 score compared to 2.7 and
2.2 for the Toshiba and AST notebooks, respectively. The UltraliteVersa 33C has awell-spaced keyboard, and astandard cabled mouse attaches to either side of the unit to accommodate both right- and left-handed users. An LCD indicator window clearly displays status information (e.g., battery-charge level), and the system's documentation stands
out for its clarity and comprehensiveness. The notebook supports only 12 MB of RAM, but it accommodates a340MB IDE hard drive, and its optional ($609) expansion chassis provides two ISA expansion slots and two drive bays.

BEST

NEC UltraliteVersa 33C

PRICE

CPU

OVERALL
SPEED

EASE OF
USE

BATTERY LIFE
(HOURS:MIN)

SCREEN
NAM

SCREEN
TYPE

MAX.
RAM (MB)

$5428

SU33

3.52

*AAA

241

AA••

Color

12

RUNNER-UP Toshiba T4600C

$4898

St/33

3.13

A••

134

••

Color

20

RUNNER-UP AST PowerExec 4/33SL-ColorPlus

$4565

SU33

2.99

•• •

3 50

AAA

Color

32

For speed and flexibility ___
HIGH PERFORMANCE

Micro-International HCP Model 6500M

VL-Bus video and IDE interfaces contribute to fine overall performance: The notebook
is 2.8 times faster than the baseline machine in the disk-intensive FoxPro benchmark.
Priced almost $2300 less than the AMS 5366 ACT, the Model 6500M is also among
the top three systems in battery life. It ran for close to 5 hours on its nickel-cadmium
battery pack. The unit features alarge 9.5-inch monochrome display, supports up to
20 MB of RAM, and accommodates a340-MB hard drive. The optional $520 expansion chassis provides four ISA expansion slots and two drive bays. The system features acomfortable keyboard, and its trackball is solid and easy to control. If speed and color are requirements, the
AMS 5366 ACT outran the closest competitor in this group by almost 10 percent.

CPU

OVERALL
SPEED

EASE OF
USE

BATTERY LIFE
(HOURS:MIN)

DX2/66

4.56

•••

4:54

DX2/66

5.42

•••

2:18

$4499

DX2/66

4.98

AA

3:11

RUNNER-UP Micro-International HCP Model 65001. $4100

DX2/66

4.73

AAA

3:15

PRICE
BEST

Micro-International HCP Model 6500M $2600

RUNNER-UP AMS 5366 ACT$4875
RUNNER-UP Austin 466T

Need low cost and
LOW COST

high

SCREEN
QUALITY

SCREEN
PPE

MAX.
RAM (MB)

•• •

Mono

20

AAA

Color

32

AAA

Color

32

AAA

Color

20

speed?

Austin 4660

Rankings for This Application Considered
With alist price of $2999, the Austin 466D is the most economical desktop replacement we
ranked. It also significantly outperforms the runners-up. It is particularly proficient in video-intensive benchmarks, thanks to its Western Digital 90C24 video-processor chip. The notebook
can display up to 256 colors (1024 by 768 pixels) on an external monitor. Colors produced
on its dual-scan display were nondistinct, and its range of viewing angles is relatively small.
However, display quality was not astrength for any of the notebooks ranked in this category.
The Austin 466D can hold 32 MB of RAM and ahard drive of up to 340 MB. Its $299 expansion chassis accepts two
ISA expansion cards and two 31
2 -inch storage devices. An integrated trackball is located in the middle of the unit.
/

KEY
Poor •

Fair AA

Good AAA

Excellent AAAA

BEST

Austin 466D

PRICE

CPU

OVERALL
SPEED

EASE OF
USE

BATTERY LIFE
(HOURS:MIN)

SCREEN
QUALITY

SCREEN
PPE

MAX
RAM (MB)

$2999

DX2/66

4.80

AA

3:19

••

Color

32

RUNNER-UP Eurocom 82000

$3500

DX2/66

3.17

AA

3:29

AA

Color

20

RUNNER-UP Sager NP746D

$3075

DX2/66

3.66

AAA

2:00

A

Color

16
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Mobile Multimedia
M

ultimedia's ability to combine
text, graphics, animation, and
sound to produce interactive
presentations is no longer tied
to the desktop. We tested three portable
486s from BitWise, Scenario, and Toshiba that include sound cards, CD-ROM
drives, speakers or headphones, and microphone support. All three comply with
the Multimedia PC Marketing Council's
recently updated MPC standard.
The BitWise Model 466/ACP, Scenario DynaVision IVMM, and Toshiba
T6600C/CDV support maximum 16-bit
sound-sample sizes, with sample rates
of up to 44 kHz for recording digitized
sound, and each can generate MIDI
synthesized sound. The BitWise notebook uses Creative Labs' Sound
Blaster card, the DynaVision IVMM
contains a custom configured
Portable Sound Plus
card from Digispeech,
and the Toshiba notebook's sound is generated by MediaShare's
Mambo (i.e., aDVI/
Ethernet card).
Each system includes aspeaker or headphone system.
The type of audio system you need depends on the sound quality you desire, as
well as considerations like space and
whether the sound needs to be heard by
others. The Scenario system uses an external speaker (1.8 by 2.8 by 7inches)
that plugs into the side of the unit. It
features avolume control and aheadphone input jack. BitWise provides
small stereo headphones for its multimedia unit, and the Toshiba's sound
plays through two speakers located on
the front of the system.

CD-ROM DRIVES
All three systems use CD-ROM drives
that support CD Audio, CD Extended
Architecture, and Kodak Photo CD mul-

tisession standards.
high-quality active-ma(Single-session Kotrix color display. We
dak Photo CD playrated the color quality
ers can show only
of the BitWise and Scepictures recorded in
nario screens slightly
the initial session,
higher than the Toshiwhile multisession
ba display. However,
players can show
the Toshiba's screen is
pictures added after
the largest of the
BitWise Model 466/ACP
the first recording.)
three-10.4 inches diagonally.
Each unit uses SCSI CD-ROM interThe Scenario's notebook design limfaces. The CD-ROM data transfer rate
its its memory expansion to 20 MB and
for the DynaVision IVMM is rated at
the number of keys to 83. The BitWise
up to 330 KBps; the Toshiba and Bitand Toshiba notebooks use full-size 101Wise notebooks are rated at amaximum
key keyboards and support 32 and 40
of 300 KBps. The BitWise's CD-ROM
MB of RAM, respectively.
drive provides the
fastest rated average
access time (280 ms);
PERFORMANCE
the average access
time on the Scenario
Each system delivers similar overall
and Toshiba notebooks
performance. The Toshiba and BitWise
is 200 ms.
notebooks contain 66-MHz DX2 procesScenario's DynaVisors (the BitWise also features a 128sion IVMM was the
KB secondary memory cache). The Scelightest system at 11.6
nario DynaVision uses a50-MHz DX2
pounds, while the BitCPU, but it can compete with systems
Wise and Toshiba units were
with higher clock speeds because of its
hulking at 22 and 19.3 pounds, respecefficient memory architecture.
tively. All three systems are reminiscent
A final note: The recently introduced
of early portable units. The BitWise
Panasonic CF-V21P arrived too late for
Model 466/ACP uses alunch-box-style
testing, but its unique features deserve
case with akeyboard that
mention. The CF-V21P is the first
snaps off the front of the
notebook to support an internal
box to expose adisplay
3V2-inch CD-ROM drive. The
that tilts forward. The
CD-ROM drive slot also accepts
Toshiba T6600C/CDV reafloppy drive, asecond battery
quires agreat deal of desk
pack, or a TV tuner
space (4.7 by 15.4 by 12.6
with VCR input. The
inches), but it features adesystem features an
tachable keyboard.
upgradable
50-MHz
Scenario's DynaVision
486DX2 CPU, expands
IVMM consists of aTexas Into 20 MB, and supports a
struments TravelMate 4000E
200-MB hard drive. The
WinDX2/50 look-alike mounted Scenario DynaVision IVMM portable accepts three detachon top of alower unit that houses a
able displays (i.e., monoCD-ROM drive and sound board. This is
chrome, 10.4-inch active-matrix color,
the only one of the three that runs on
and apen-operated module that fits over
battery power.
the keyboard). It supports external resThese three multimedia units all use a olutions of up to 1024 by 768 pixels.

HOW THEY COMPARE
MODEL

PRICE

CPU

OVERALL
SPEED

EASE OF
USE

SCREEN
QUALITY

DISPLAY

WEIGHT
(LBS.)

DIMENSIONS
(11WD)

BltWlse Model 466/ACP

$7995

DX2/66

4.35

Fair

Excellent

Active-matrix color

22

9.6x16x8.2

Scenario DynaVision IVMM

$6995

DX2/50

4.47

Good

Excellent

Active-matrix color

11.6

3.4x11x8.5

Toshiba T6600C/CDV

$8999

DX2/66

4.64

Excellent

Good

Active-matrix color

19.3

4.7x15.4x12.6
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WE JUST PUT MORE DISTANCE
BETWEEN lati AND OTHER
REMOTE ACCESS SOLUTIONS.
For some time, Remote
LAN Node® has been acknowledged as the best
remote
node
solution
you can
buy, letting users
dial into
their
RLN comes preconfigured LANs
on arack-mountable
and work
486 server for 4, 8or 16
just
as if
simultaneous users, or as
software-only for 2-16
they were
simultaneous users.
locally
connected. And it's been proven in use across the world.
Now RLNTM 2.0 has really left
the others in the dust.
RLN now supports tokenring as well as Ethernet. In
fact, you can access either
one with the same client
software. RLN is the only
remote access solution that
works in virtually any single
or interconnected network
environment.
There's also new SNMP
support, and abuilt-in
Windows"-based Remote
Manager console for server
management from any
remote PC. You can also
simultaneously update user
information on multiple
servers from asingle location. And RLN has a
Custom Client Build
utility, so configuring n
ru

your remote clients is easier.
RLN has always included
powerful security features.
But now that we've added
enhanced data
encryption, passRI \ It,
word aging and
support for
Challenge
Handshake
Authentication
Protocol
RLN Server
(CHAP), it's
the most
Arress
secure solution
Any:
heprhe,gy
you can buy.
1.ti
So call for
I') grim ol
more infor"í1j4/4!i4 44h44?!
mation and
afree demo
copy of RLN software that
will let you dial in and see
what it's like to be aremote
node. We'll also send you an
informative white paper on
remote computing.
Like RLN users the
world over, you'll see what
lengths we've gone to, to
make sure no other remote
solution comes close.
1-800-348-3221, ext. 57DD*
Rell11 ,1

ii

CA

The Freedom To Communicate.
'Or call (404)475-8380. © 1994 Digital Communications
Associates, Inc. All rights reserved. DCA and Remote LAN
Node are registered trademarks and RLN is atrademark of
Digital Communications Associates, Inc. Windows is atrademark of Microsoft Corporation. All other trademarks are the
property of their owners

Circle 89 on Inquiry Card (RESELLERS: 90).

THE BEST

SUBNOTEBOOKS
S

ubnotebooks are the lightest
and smallest DOS and Windows portables. However,
there is atrade-off between
portability and functionality. By
The Mitac Micronote Performance Model 4021G/CT is the only notebook in this redefinition, all came with external
view that uses an SL-enhanced processor (33-MHz 486DX). It provides the secondfloppy drives and downsize keylongest battery life (4 hours, 9minutes) among active-matrix color notebooks. The
boards (the Gateway models also
Mitac Micronote Lite Subnotebook Model 4010F and Sager NP440C subnotebooks
have nonstandard I/O ports). But
also make use of SL-enhanced technology (25-MHz 486SX processors). The Model
subnotebooks are also competi4010F's battery life (2 hours, 57 minutes) is slightly below average for subnotetively priced: The average price
books. The NP440C contains apassive-matrix color display that limits its battery life
(not including the $2300 color
(1 hour, 55 minutes) in our Thumper 2battery test.
Sager NP440C) was $2183.
Utilizing Intel's system management mode, the SL-enhanced technology provides
We tested eight subnotebooks
the necessary power for applications while the system is conserving energy. Active
with traveling weights (i.e., syspower management turns hardware components on and off on an as-needed basis.
tem, external 3'h-inch floppy drive,
SL-enhanced technology uses clock-throttling, where the CPU can distinguish between
AC adapter, and power cord) of
the amount of power needed to run at alower clock frequency (e.g., for aword prounder 7pounds. While the system
cessing application) or at ahigher clock frequency. Stop Clock lets the 486SL CPU
size and weight of asubnotebook
operate at any frequency (from 0MHz to the maximum), and Auto Idle automatically
are less than anotebook, keep in
reduces the average power that a486DX2 CPU consumes by as much as 10 percent.
mind that traveling with all the related subnotebook components can
be cumbersome. For example, the
average weight of asubnotebook
and battery was only 4pounds, but when you add the external
up provided some strong overall competition, and unranked
floppy drive and AC adapter, the average weight increases to
subnotebooks made strong showings in individual tests.
6pounds.
The Altima Traveler is aclose second to the Zenith unit in
All the subnotebooks we tested support VGA resolution
battery life, running for close to 41/
2hours on its NiMH battery
(640 by 480 pixels) and feature passive-matrix monochrome
pack. The system's 8-inch monochrome display received the
LCDs, except for the Sager NP440C, which uses apassivehighest screen-quality rating among subnotebooks and stands
matrix color LCD. In this section, we named only aBest
out for its smooth transitions from light to dark areas. PerOverall winner; we found that overall performance and sysformance is not this 25-MHz system's strength, because it
tem prices among these units were too similar to justify High
possesses arelatively slow memory subsystem. The Altima
Performance and Low Cost rankings.
Traveler features ahigh-quality keyboard, and its LCD indiSubnotebooks may be small, but they don't necessarily
cator panel is visible when the unit is open or closed. An inlack expansion capabilities. The eight subnotebooks support
tegrated trackball is located above the keyboard on the rightup to 20 MB of RAM, and you can configure them with IDE
hand side of the system.
hard drives ranging in capacity from 120 MB (Sager NP440C
We tested two versions of the Gateway 2000 HandBook.
and Altima Traveler) to 200 MB (Caf 486 Subnote). With
They're identical except for their CPUs (486SX/25 and
their 486 processors, external keyboard ports, and support of 486DX2/40). Besides being the smallest (1.6 by 9.75 by 5.9
external monitors in resolutions of up to 1024 by 768 pixels
inches) and lightest (5.1 pounds, with accessories) subnote(the Altima Traveler is limited to 640 by 480 pixels exterbooks we received, their Sanyo screens offer similar graynally), these subnotebooks
scale quality and an overall "excellent" rating. However, the
can function well on the
HandBook display is only 4inches high and 7.9 inches meaRankings for This Application Considered
desktop. Each of the subsured diagonally. Battery life is only around 2'/2 hours, the
notebooks we tested provides
shortest among monochrome subnotebooks, using their stanaType II PCMCIA slot for
dard NiMH battery packs.
network adapters or moThe 40-MHz 486DX2 HandBook provides better overall
dems.
performance than its cousin. However, the 40-MHz model's
The Zenith Data Systems
memory subsystem is slow, and the unit performs poorly in
Z-Lite 425SL Model 170W
BYTE' sWindows VGA tests. The 25-MHz HandBook is
and Packard Bell Diplomat
among the slowest subnotebooks in its class. The parallel
170M Subnotebook proport on both Gateway units is nonstandard and requires aspeduced the highest overall ratcial adapter (which could be easily lost) to connect aprinter
ings. However, the runnersor the external floppy drive. The HandBooks' eraser-shaped
174
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What do all these
products have
in common?
They're all compatible* with

PORTABgem,„„x&is

VsbrdPerfect
SENTA1

IC)NS

PORT-ABLE Sound Plus makes it
possible to put 16 bit Stereo CD quality
where it really counts.
No matter which one of these fine software
programs you use, with PORTABLE
Sound Plus lighting up those

presentations will be abreeze, and
because it's the most advanced
technology based on Digital Signal
Processing, you can be assured that you
are getting the highest quality sound
available in the market today.

CIBP

SOLUTIONS

'Port•Able Sound Plus scompatiale will Sound Blaster'',
and all industry standards for DCS. Windows 05(2.
'All other product names a-etrademark, or restored
trademarks of their respective owners.

Corporate Office: 2464 Embarcadero Way, Palo Alto, CA 94303
Telephone (415) 494-8086 FAX (415) 494-8114
Sales Office: 550 Main Street, Suite J, Placerville, CA 95667
Telephone (916) 621-1787 FAX (916) 621-2093
Circle 184 on Inquiry Card.

So, go ahead, be compatible. It's easy, all
you have to do is plug PORT-ABLE
Sound Plus into your parallel port and
you're ready for beautiful playback or
recording anytime, anywhere.
Now, doesn't that sound great!

Science has found a
cure for snoring.
At least during your
presentation.
It's the new Phaser - 220 color printer by Tektronix? It's

come with an airbag. The Phaser 220 also offers true

affordable. It's easy to use. And it's the best

Adobe sPostScript -Level 2and supports PCs,

way to keep people awake without the use of

Macs, workstations and just about every net-

costly stimulants. How? Quite simply, amaz-

work interconnect. Add to this the fact that

ing color. The Phaser 220's SuperCell 600'

it's reliable, has multiple paper trays and a

technology allows you to print a

huge print capacity and you've got

whopping 600 x 300 dots-per-inch.

yourself one tough workhorse. For a

And in lay terms, that's aloua dots.

tree Phaser 220 print sample or the

And alotta dots means your annual

name of your nearest Tektronix deal-

reports will yodel, your pie charts
will do backflips and your bar graphs

er, call 800/835-6100, department
The Ph oser 200 series starts at asuggested retail price
of only $2,995. Who says money can't buy happiness?

34J. For faxed information, call

will announce their presence with authority. Plus you get

503/682-7450, and ask for document #5003. But don't

all this great color at two pages per minute on most corn-

wait too long. Because business is getting more and more

mon laser papers. At this speed, it should

.1

Tektronix

competitive. And if you snooze, you lose.

k1,1 I kt,ovrs. I
ot• l'o.e.cript is atrademark of Adobe Systems, Inc. All other ;narks are trademarks or registered trademarks of their respective companies.

Circle 148 on Inquiry Card.

pointing device, EZ Point,
mimics IBM's acclaimed
TrackPoint II but lacks its ease
of use (see the text box "New
Pointers" for details).
The unranked (see the "Roll
Call" on page 180) Mitac Micronote Lite Subnotebook
Model 4010F outperforms the
other 25-MHz subnotebooks in
each of the application-based
benchmarks due primarily to
its fast memory subsystem. It
ran for about 3 hours on its
nickel-cadmium battery pack,
and its monochrome display
produces average gray scales
but an overall rating of "fair."
The Mitac Model 4010F's external floppy drive plugs into
aPCMCIA slot, leaving one
available slot when in use, and
its integrated trackball is centered on ahand-rest below the
keyboard, which is ideal for
right- and left-handed users.
The eject switches for the
PCMCIA slots are located on
the front of the case and are not
labeled. Function keys are halfsize, and arrow keys are not
separated from the cursor direction keys.
The Sager NP440C's 8-inch
Sanyo passive-matrix display
delivers acceptable color. However, the trade-off for color is
battery life—the unit runs for
only 2hours on its nickel-cadmium battery pack, which is
over an hour less than the average for subnotebooks. The
NP440C performed well in our
application benchmarks, with
an overall score of 2.43, which
makes it the third fastest among
subnotebooks tested. Function
and special keys (e.g., PageDown, PageUp, Home, and
End) are half-size, and LED indicators, the suspend switch,
and brightness/contrast controls are bunched together
above the keyboard, which
saves space. The NP440C's integrated trackball sits to the
right of the keyboard, which
places your hand in an awkward position.
The Caf 486 Subnote features ahigh-quality keyboard
with average-size keys. Its inKEY
Poor •

Fair AA

Good AAA

Excellent AAAA

131(TE
For small

SiZti)

without compromise ...

BEST OVERALL

toot"'

SUBNOTEBOOKS

BEST

Packard Bell Diplomat 170M Subnotebook

This slimline, modular unit (and its more expensive lookalike from Zenith Data Systems) competes with similarly
equipped monochrome notebooks in performance. The

0011111.1 AC adapter on both systems attaches to the back of the
extemal 3V2-inch floppy drive. The combined unit then
attaches to the left-hand side of the system, giving the appearance
of one seamless unit. A detachable trackball screws onto the front
of the system and can be used by either hand. However, the keyboards
are very small and will take some time for touch-typists to adjust to.
Both units ran for over 4 hours on their NiMH battery packs. Both
use identical 8.5-inch monochrome displays that produce slightly above average gray scales and an overall "excellent" screen-quality rating.

BEST

PB Diplomat 170M Subnotebook

NICE

CPU

SURNO1TBOOK EASE OF
OVERALL SPEED USE

BATTERY LIFE
(HOURS:MIN)

SCREEN
QUALITY

SCREEN
WE 011.)

NM
WARD DISK (MB)

$2100

SU25

2.65

•••

4:04

••••

8.5

170

RUNNER-UP ZDS Z-Lite 425SL Mode1170W

$2499

SL/25

2.65

•••

4:22

AAAA

8.5

170

RUNNER-OP Altima Traveler

$2499

SL/25

2.44

AA

4:21

AAAA

8.0

120

RUNNER-UP Gateway 2000 HandBook 486SX-25

$1495

SX/25

2.38

A••

2:37

••••

7.9

130

DX2/40 2.98

AAA

2:37

AAAA

7.9

130

RUNNER-UP Gateway 2000 HandBook 486DX2-40 $1995

tegrated trackball and buttons
are located below the keyboard
at opposite ends of the system,
and its external 3'h-inch floppy
drive is bigger and bulkier than
those provided with other sub-

notebooks. The Caf's Toshiba
IDE hard drive subsystem performed well in our disk-intensive benchmarks. However,
with an overall score of 2.39, it
ranks in the second half of the

subnotebook field. The standard nickel-cadmium battery
provided over 3hours of life,
and the unit's monochrome display stands out for its grayscale quality.

Lithium Promises Longer Battery Life
Lithium is avolatile and potentially explosive chemical that nevertheless may become the
power source of choice for rechargeable batteries. Several American and Japanese
companies are currently working to commercialize the chemical.
Nickel-cadmium batteries, currently the most common used in portables (18 in our
sample used them), may gradually be phased out because of memory-drain problems.
Recharging anickel-cadmium battery that's not fully discharged can keep the battery from
ever being fully charged again. NiMH (nickel-metal-hydride), which doesn't suffer from
this problem and can last longer, has become an alternative for some vendors; we tested
17 notebooks that used this battery chemistry.
Recently, Toshiba introduced the Portégé T3400 series of subnotebooks, which are the
first portables to use rechargeable lithium-ion batteries. The Portégé was introduced too
late to be tested for this report, but Toshiba claims that alithium-ion battery will provide 75
percent longer life for the same weight as anickel-cadmium battery and 50 percent more
life than astandard NiMH battery of equal weight. Lithium-ion batteries do not suffer
from memory drain.
Lithium-polymer batteries, being developed by Valence Technology, may become
another lithium-based power source. Still in its early development, the lithium-polymer
battery looks like asheet of plastic about the size of aplaying card. Valence Technology
claims that it weighs 75 percent less and will run four times longer on asingle charge than
anickel-cadmium battery of similar weight. Lithium-polymer batteries can be molded into
any shape. The batteries support high-energy densities, do not have memory-drain
problems, and use environmentally safe materials. However, lithium-polymer batteries
have alimited life cycle of 175 hours and are not expected to be economically viable for
several years.
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HONORA BLE MENTIONS.
We liked the AST PowerExec 4/33S1-ColorPlus's
integrated tilt stand. Two adjustable pins located under the unit
let you adjust the

The modular subnotebook
design used by the Zenith ZLite 425SL Model 170W and

typing position of

Packard Bell Diplomat 170M

the keyboard (simi-

Subnotebook results in avery

lar to atypical AT-

slimline appearance. The AC adapter

compatible

snaps onto the back of the unit's external

key-

board), resulting in

floppy drive. The combined unit then attaches to the left-hand

less strain on your

side of the system via asmall cable that protrudes from the

hands and wrists.

floppy drive. A separate cable for the AC adapter is included
that lets you bypass the floppy drive and connect directly to

Unique features of the Olivetti Philos 44

land

the system.

Philos 44c) separate it from the rest of the notebook
systems. Its keyboard flips up on hinges (no tools are
needed) to provide easy access to its removable hard drive

Typical integrated pointing devices can be

and battery pack. A

cumbersome for left-handers. The

mouse pops out from

cabled PS/2-style mice provided with

the right-hand side of

the NEC UltraliteVersa 33C and NCR

the unit with the

Safari 3180 alleviate this problem

click of abutton, and

by attaching to either

adedicated numeric
keypad is positioned

side of the notebook.

above the keyboard.

These mice provide full

An integrated

Windows functionality with better feel

microphone is also

and control than most integrated

adistinguishing

trackballs or other pointing devices.

feature.

Dubious Achievements
To receive ageneric manual

after spending thousands of dollars for anew system is not reassuring to users who

want and deserve expert technical support from the vendor. Aspen, Mitsuba, AMS, and Eurocom don't take the time or
spend the money to produce their own documentation, which can be invaluable to both novice and experienced users.
The manuals they include don't mention specific vendor or product names and lack key items, such as troubleshooting tips,
aglossary of terms, and an index.

The Mitac Micronote Lite Subnotebook Model 4010F attaches
its external floppy drive through its PCMCIA slot. Although it's an
innovative use of the latest technology, there are afew drawbacks.
Because the floppy drive takes up aPCMCIA slot, it leaves you with only
one remaining slot. Also, you must disconnect the floppy drive to install
aType III PCMCIA card.
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High performance 4861DX2.
Blazing 66MHz, backed by our
exclusive turbo cache, for unparalleled workstation porforrnance.

Optional Built-in 5.25"
CD ROM. The medium
with capacity for video
clips, graphics, photo CDs,
or an entre set of manuals.

PCMCIA Expandability.
The T6600C offers ahuge
wealth of communication
and expansion options,
including a16mm
PCMC1A 2.01
compliant slot large
enough for ahard
drive!

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

Built-in Stereo
Speakers.
Quality audio adds
another dimension
to any program.
With Microsoft®
Microphone
included, your
work can speak
for itself.

tour de force
dt aivaIvtixa
Take your entire show on the road. The new Toshiba T6600C Series represents
the most advanced technology and muscle we've ever put into aportable. With its
486i'DX2 processor, dual ISA full-slot expansion, and huge storage options, the
T6600C Series delivers the power and capacity for the most demanding portable
applications. From network analysis to software development to full-blown
multimedia, if you need to tour with agreat deal of force, this is your system.
Feel the force. For your nearest dealer, call 1-800 457-7777.

The New 76600C Series
•Latel 486-DX2/66K-I:
•ERY'J3 RAM expandable to 40MB RAM

•lo.4 c
o
lor active maths TFTLCD screen
•SVGA display with 640x480x256 color resolution
•510MB HOD
•Two hill length 16-bit ISA slots
•One 16mm PCMCiA 2.01 compliant slot
•Built-in SCSI with external SCSI-II port
•Micrusoft® Sound Sygteria°

In Touch with Tomorrow

TOSHIBA

•5.25° half height 200ms double speed CD-ROM
(1-66CDC/CD and T6600C/CDV models only)
•MeditiShareMambo" DVMEthemet" board
(T6600C/CDV modei only)

1993 ToshiK America Information Systems, Inc. The Intel Inside logo is atrademark of Intel Corporation. All products indicated by trademark symbols are trademarked ancLor registered by their respective companies.
dam is aregistered trademark.
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ROLL CALL OF PORTABLES TESTED
NOTEBOOKS
OVERALL

BATTERY LIFE

EASE OF

SCREEN

MODEL

CPU

DISPLAY TECHNOLOGY

SPEED'

(HOURS: MIN)

USE

QUALITY

AMS, Inc.

5366 ACT

DX2/66

Color

Active

5.42

2:18

AAA

AAA

Aspen Computer

Universa

DX2/66

Color

Active

4.01

3:02

AA

AA

AST Research, Inc.

Bravo NB 4/25 S Color

SX/25

Color

Dual scan

2.33

1:56

AAA

AA

AST Research, Inc.

Bravo NB 4/25 S Mono

SX/25

Mono

Passive

2.32

2:55

AAA

AAA

AST Research, Inc.

PowerExec
4/33SL-ColorPlus

SU33

Color

Active

2.99

3:50

AAA

AAA

Austin Computer Systems

466D

DX2/66

Color

Dual scan

4.80

3:19

AA

AA

Austin Computer Systems

466T

DX2/66

Color

Active

4.98

3:11

AA

AAA

BitWise Designs, Inc.

Model 466/ACP

DX2/66

Color

Active

4.35

N/A

AA

AAAA

Commas Technologies, Inc.

Smartbook

DX2/50

Mono

Passive

2.87

2:25

AA

AAA

Compaq Computer Corp.

LTE Lite 4/33C

SL/33

Color

Active

3.35

2:23

AA

AAAA

Digital Equipment Corp.

DECpc 425SL

SL/25

Mono

Passive

2.59

5:56

AAA

A

Eurocom

8200D

DX2/66

Color

Dual scan

3.17

3:29

AA

AA

Eurocom

8200T

DX2/66

Color

Active

4.79

2:53

AA

AA

Gateway 2000

ColorBook 486DX-33

DX/33

Color

Passive

2.87

3:26

AAA

•

Gateway 2000

ColorBook 486SX-25

SX/25

Color

Passive

2.22

3:49

AAA

•

Micro-International, Inc.

HCP Performance Series,
Model 6500M

DX2/66

Mono

Passive

4.56

4:54

AAA

AAA

Micro-International, Inc.

HCP Performance Series,
Model 6500T

DX2/66

Color

Active

4.73

3:15

AAA

AAA

Mitac U.S.A., Inc.

Micronote Value
Model 4020G/C

SX/33

Color

Passive

3.11

1:35

AAA

A

Mitac U.S.A., Inc.

Micronote Performance
Model 4021G/CT

DX/33

Color

Active

3.69

4:09

AAA

AAA

Mitsuba Corp.

Ninja II/DX2-66

DX2/66

Mono

Passive

4.62

5:05

AA

AAA

NCR Corp.

3150

SX/25

Color

Active

1.88

3:12

AAA

AAA

NCR Corp.

Safari 3180

SL/33

Color

Active

3.45

2:54

AAA

AAA

UltraliteVersa 33C

SL/33

Color

Active

3.52

2:41

AAAA

AAAA

Olivetti North America

Philos 44

SU25

Mono

Passive

2.32

3:33

AAA

A

Olivetti North America

Philos 44c

SL/25

Color

Active

2.52

3:12

AAA

•••

Sager Midern Computer, Inc.

NP746D

DX2/66

Color

Dual scan

3.66

2:00

AAA

A

Sager Midern Computer, Inc.

NP846T

DX2/66

Color

Active

4.72

3:07

AAA

AA

Scenario, Inc.

DynaVision IVMM

DX2/50

Color

Active

4.47

3:19

AAA

AAAA

Sharp Electronics Corp.

PC-8650

DX/33

Color

Active

3.33

3:03

AAAA

AAAA

Tandy Corp.

3900HD

SLC/25

Mono

Passive

1.36

3:22

•

AA

Texas Instruments, Inc.

TravelMate 4000E
WinDX2/50

DX2/50

Color

Active

4.46

2:23

AAA

AAAA

Texas Instruments, Inc.

TravelMate 4000E
WinDX2/50

DX2/50

Color

Dual scan

4.56

2:23

AAA

AA

Texas Instruments, Inc.

TravelMate 4000E
WinSX/25

SX125

Color

Passive

2.72

2:20

AAA

••

Toshiba America

T4600C

SU33

Color

Active

3.13

4:34

AAA

AA

Toshiba America

T6600C/CDV

DX2/66

Color

Active

4.64

N/A

AAAA

•••

VENDOR

te NEC Technologies, Inc.

Zenith Data Systems
le Zenith Data Systems
Zenith Data Systems

Z-Note 433Lnp+

SL/33

Color

Dual scan

3.20

3:30

••••

A

Z-Star 433VL Model 200

SLC/33

Mono

Passive

1.50

4:26

A•

••••

Z-Star 433VLp Model 200

SLC/33

Color

Passive

1.55

3:39

AA

AA

SUBNOTEBOOKS

e

Altima Systems, Inc.

Traveler

SU25

Mono

Passive

2.23

4:21

AA

••••

Caf Technology, Inc.

486 Subnote

SU33

Mono

Passive

2.39

3:19

AAA

AAA

Gateway 2000

HandBook 486DX2-40

DX2/40

Mono

Passive

2.56

2:37

AAA

AAAA

Gateway 2000

HandBook 486SX-25

SX/25

Mono

Passive

2.18

2:37

AAA

AAAA

Mitac U.S.A., Inc.

Micronote Lite Subnotebook
Model 4010F

SX/25

Mono

Passive

2.56

2:57

AA

AA

Packard Bell Electronics, Inc.

Diplomat 170M Subnotebook

SL/25

Mono

Passive

2.38

4:04

AAA

AAAA

Sager Midern Computer, Inc.

NP440C

SX/25

Color

Passive

2.43

1:55

AAA

A

Zenith Data Systems

Z-Lite 425SL Model 170W

SL/25

Mono

Passive

2.04

4:22

AAA

AAAA

=BYTE Best
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Key:

It Y "I' E/NST I. l.A It 12

Poor •

Fair AA

Pf )12 "I'

MARCI I1994

Good AAA

Excellent ••••

N/A=Not applicable; notebooks did not include batteries.

PRICE

POINTING

DIMENSIONS

WEIGHT

MAXIMUM

TOLL-FREE

INQUIRY

AS TESTED

DEVICE

(HxWxD)

(LBS.)'

RAM (MB)

PHONE

PHONE

NUMBER

$4875

Integrated trackball

2x11.1x 8.58

6.50

32

(818) 814-8851

(800) 886-2671

1146

$4395

Integrated trackball

1.9 x11 x8.5

7.20

20

(716) 626-0315

(800) 472-3273

1147

$2850

Integrated trackball

1.7 x11.7 x8.8

6.00

20

(714) 727-4141

(800) 876-4278

1148

$2045

Integrated trackball

1.7 x11.7 x8.8

6.00

20

(714) 727-4141

(800) 876-4278

1149

$4565

Detachable trackball

1.98 x11.5 x8.5

6.90

32

(714) 727-4141

(800) 876-4278

1150

$2999

Integrated trackball

2x 11.1 x8.58

7.30

32

(512) 339-3500

(800) 752-1577

1151

$4499

Integrated trackball

2x11.1 x8.58

7.30

32

(512) 339-3500

(800) 752-1577

1152

$7995

Cabled mouse

9.6 x16 x8.2

22.00

32

(518) 356-9740

(800) 367-5906

1153

$2432

Integrated trackball

1.5 x11.5 x9

6.50

20

(408) 435-5000

(800) 526-6629

1154

$5069

Integrated trackball

2x 11 x8.5

7.60

20

(713) 370-0670

(800) 345-1518

1155

$2499

Detachable trackball

1.8 x11.5 x8.5

6.20

32

(508) 493-5111

(800) 722-9332

1156

$3500

Integrated trackball

2x 11.7 x8.5

6.60

20

(613) 224-6122

N/A

1157

$4450

Integrated trackball

2x 11.7 x8.5

6.60

20

(613) 224-6122

N/A

1158

$2964

Integrated trackball

1.77 x11.7 x8.5

5.70

20

(605) 232-2000

(800) 846-2000

1159

$2264

Integrated trackball

1.77 x11.7 x8.5

5.70

20

(605) 232-2000

(800) 846-2000

1160

$2600

Integrated trackball

1.8 x11 x8.6

7.70

20

(713) 495-9096

(800) 967-5667

1161

$4100

Integrated trackball

1.8 x11 x8.6

7.70

20

(713) 495-9096

(800) 967-5667

1162

$3158

Integrated trackball

1.9 x11 x8.6

6.50

20

(510) 656-2222

N/A

1163

$6215

Integrated trackball

1.5 x10.5 x7.8

6.50

20

(510) 656-2222

N/A

1164

$2495

Integrated trackball

1.8 x11.5 x8.5

6.10

32

(909) 392-2000

(800) 648-7822

1165

$4160

Detachable trackball

1.9 x11 x8.5

6.10

20

(513) 445-5000

(800) 637-2600

1166

$4890

Detachable trackball

2.1 x11.7 x9.3

7.00

12

(513) 445-5000

(800) 637-2600

1167

$5428

Cabled mouse

2.09 -11.69

6.80

12

(508) 264-8000

(800) 632-4636

1168

$2394

Pop-out mouse

1.7 x11 x8.5

6.10

32

(509) 927-5600

(800) 633-9909

1169

$3720

Pop-out mouse

1.9 x11 x8.5

6.10

32

(509) 927-5600

(800) 633-9909

1170

$3075

Integrated trackball

1.92 x11.4 x8.6

7.20

16

(818) 964-8682

(800) 669-1624

1171

$4125

Integrated trackball

1.93 x11 x8.6

8.10

20

(818) 964-8682

(800) 669-1624

1172

$6995

QuickPort mouse

3.4 x11 x8.5

11.60

20

(617) 965-6458

(800) 468-1119

1173

S3699

Detachable trackball

1.81 x11.42 ,8.86

6.40

20

(201) 529-9593

(800) 237-4277

1174

9.33

$2069

Integrated trackball

1.65 x11 x8.5

5.80

8

(817) 390-3011

N/A

1175

$4678

QuickPort mouse

2.1 x11 x8.5

7.30

20

(817) 774-6001

(800) 527-3500

1176

$4178

QuickPort mouse

2.1 x11 x8.5

7.20

20

(817) 774-6001

(800) 527-3500

1177

$2499

QuickPort mouse

2.1 x11 x8.5

7.00

20

(817) 774-6001

(800) 527-3500

1178

$4898

QuickPort mouse

2x 11.7 x8.3

6.90

$8999

Cabled mouse

4.7 x15.4 x12.6

19.30

$3878

Detachable trackball

2.1 x11 x8.5

S1999

J-Mouse

$2699

20

(714) 583-3000

(800) 334-3445

1179

.40

(714) 583-3000

(800) 334-3445

1180

7.50

28

(708) 808-5000

(800) 553-0331

1181

1.9 ,11 .8.5

7.80

12

(708) 808-5000

(800) 553-0331

1182

J-Mouse

2.1 x11 x8.5

8.30

12

(708) 808-5000

(800) 553-0331

1183

$2499

Integrated trackball

1.6 x10 x7.1

6.00

20

(510) 356-5600

(800) 356-9990

1184

$1708

Integrated trackball

1.5 x11 x7.1

6.70

20

(818) 369-3690

N/A

1185

$1995

EZ Point

1.6 x9.75 x5.9

5.10

20

(605) 232-2000

(800) 846-2000

1186

$1495

EZ Point

1.6 x9.75 x5.9

5.10

20

(605) 232-2000

(800) 846-2000

1187

$2515

Integrated trackball

1.5 x10.5 x7.8

6.30

20

(510)656-222

N/A

1188

$2100

Integrated trackball

1.5 .9.9 .7.6

5.90

20

(818) 886-9998

(800) 733-4411

1189

$2300

Integrated trackball

1.46 x11 x7

6.50

20

(818) 964-8682

(800) 669-1624

1190

$2499

Integrated trackball

1.5 x9.9 x7.6

5.90

20

(708) 808-5000

(800) 553-0331

1191

'Higher numbers mean better performance.

Notebook weight includes battery and AC adapter; subnotebook weight also includes external floppy drive.
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Finally, all X
rated product
you can use arihere.
eXceed/Xpress PC X connectivity software from Hummingbird.
Now that home and mobile computing are firmly established, there is a
strong demand for access to corporate
networks from remote locations.
Until now, remote connection to
graphics oriented, XWindows based
applications posed aserious challenge:
The existing on-line protocols (SLIP,
CSLIP, PPP) have not provided
acceptable performance for effective
use of these graphical applications from
remote sites.
Hummingbird Communications
Ltd., the PC XWindows connectivity
specialist, has addressed this issue with
eXceed/Xpress, aPC Xserver for serial
connection, based on eXceed/W, the
world's best selling Xserver for PCs
running MS-Windows.
Utilizing an innovative combination of compression and decompression

PL'

HUMMINGBIRD
COMMUNICATIONS LTD.

So, wherever you go, go with
eXceed/Xpress. Hummingbird's products
are sold and supported in over 40 countries around the world.
Other Hummingbird PC X servers:

techniques inherent in the Xpress protocol, eXceed/Xpress gives you
unprecedented performance. While
accessing X applications running on
UNIX or VMS hosts, you may also run
local MS-Windows applications at the
same time. And, since you can easily
copy and paste text and graphics
between remote Xenvironments and
local MS-Windows applications,
eXceed/Xpress becomes apowerful
integration tool.

2900 John Street, Markham, Ontario, Canada L3R 503
Telephone: (905) 470-1203 Fax: (905) 470-1207
e-mail: salesehcl.com

eXceed/W for MS-Windows
eXceed/NT for Windows NT
eXceed/OS2 for IBM OS/2
eXceed/DOS for DOS
Other Hummingbird Products:
eXceed/NT-XDK to port and develop
X applications
eXceed/W-MDK OSF/Motif toolkit for
MS-Windows
eXtend Host-based PC to UNIX file
management system.
Contact us for more information, or for
the Hummingbird reseller nearest you.

In Europe:
37 rue de Vermont, 1202 Geneva Switzerland
Telephone: 41 (22) 733 18 58 Fax: 41 (22) 733 64 03

All trademarks and mastered trademarks are the property of their respective companies.
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Hands On Under the Hood

AClose-Up of OpenDoc
A new vendor-neutral standard for compound documents offers
cross-platform support

In recent years, there's been an industry shift toward document-based computing and away from application._
based computing. Starting in the 1970s
at Xerox, and continuing with architectures like OLE
from Microsoft, this movement toward more natural
ways of assembling documents is now gathering significant industry momentum.
OpenDoc is anew entrant into this field—one intended to be avendor-neutral, open standard for compound documents. Compound documents, the key to this
type of computing, are documents composed of many
different kinds of content, all of which share asingle
file. These documents can contain almost any type of
data, such as tables, charts, and text, as well as video,
sound, note cards, or 3-D graphics.
AQuick Tour of OpenDoc
Typically, you can edit any or all of these types of content
in place in acompound document. This means that several editors can work on adocument at the same time, unlike in today's computing environment, where one editor owns the entire document.
Given aset of editors working together on the
same document, there must be boundaries to
sort out where one kind of content ends and
another kind begins. Otherwise, it would be
impossible to discern which editor should work on
particular sections of the document. In OpenDoc parlance, these bounded sets of content are called parts.
Of course, the whole point of acompound document is
to be able to mix the types of content, so amechanism is
needed that can put one part inside another without the
parts' losing either their identity or their boundedness.
This process is called embedding because it's rather like
the typical real-world embedding process. You can embed raisins into bread, for instance, but doing so doesn't
change the fact that the bread is still bread and the raisins
are still raisins. Still, the resulting raisin bread is tastier
than either ingredient alone.
Thus, acompound document has various types of content, as well as parts embedded inside other parts. Each
type of part has its own editor. All these parts share the
same windows, as well as the same file on the disk or
storage server. When you open an OpenDoc document,
you're really looking at acollection of parts. When you
edit the document, you're using acollection of editors.
These editors must work together smoothly. Editors
have only afew basic tasks: storing the contents to disk

(if needed), drawing the contents out to the screen or
aprinter, and letting the user act on the contents by accepting events such as mouse-clicks and keystrokes.
A compound-document system needs to sort out the
boundaries between the editors so that efficient editing
can occur. OpenDoc does this by using aseries of libraries that sort out the boundaries for the part editors. While
this is an object-oriented system, it's important to note that
OpenDoc isn't an object-oriented framework, because
it wasn't designed to be extended through inheritance.
Instead, it's an object-oriented interface between pa

KERRY GAVIN 0 1994
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editors that can be written in different programming languages and by different organizations. These libraries
can be used via procedural code if required.
OpenDoc Components
OpenDoc has several important components that are used
to organize adocument's content and implement the sorting mechanism. The first of these is OpenDoc's layout
system. OpenDoc helps the parts negotiate about layout
so that they can avoid blasting bits over one another. The
same layout system helps determine what editors are invoked and when they get mouse events. The layout system works for on-screen windows, off-screen bit maps,
and printer contexts. It handles 2-D and 3-D graphics,
overlapping parts, and multiple active parts that are
MARCH 1994
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Hands On Under the Hood
updating asynchronously.
ship in the second phase.
OpenDoc has an eventNetworking and muldispatching system that
tiprocessing experts will
routes events to the correct
recognize this technique
part. It uses the layout sysas astandard way of pretem to let you activate parts
venting deadlocks indirectly, without allowing
volving resources. For
double-clicking or menus
example, imagine that
to get in the way.
one part editor owns the
OpenDoc's storage sysmenu bar, and another
tem helps parts store comhas ownership of the keyplex information in ashared
stroke stream. If each edfile. It even helps with storitor wanted the other's
ing multiple document
resource but refused to
drafts and embedding ingive up the one it owned,
formation. This includes a How the OpenDoc arbitrator and dispatcher work. A stream of mouse and keyboard
there would be adeaddata transfer system that events are directed to the dispatcher, which directs them to the appropriate editor
lock. By asking for rehelps the parts ship infor- handling that portion of the document. Where necessary, as in the case of the keyboard
sources as aset and asmation—including embed- event shown here, an arbitrator module may be required to decide which editor receives signing ownership in two
the keystroke.
ded information—through
phases, OpenDoc prethe Clipboard, by linking, or by use of the drag-and-drop mechvents this sort of "deadly embrace" between part editors.
anism.
OpenDoc's arbitrator is extensible, by both platform impleLastly, OpenDoc has ascripting system that lets users coormenters and applications developers. At any point, anew arbitrator
dinate the actions of various part editors, either within adocument
focus can be added by creating an object called afocus module and
or across anetwork and across platforms.
adding it to the arbitrator. This extensibility means that new hardRather than describing all these capabilities, Iwill instead foware resources can be managed through the arbitrator, as well as
cus on several of these areas in more detail. Some of the most
new software resources, such as server connections.
interesting parts of OpenDoc revolve around how it dispatches
Most systems deliver events to windows, but because comevents, handles storage, and does scripting.
pound documents have parts that divide up those windows, a
OpenDoc Event Handling
OpenDoc is across-platform architecture, and event handling
varies considerably in different GUI environments. For example, in the X Window System, keystrokes go to the window that
the cursor is over at that moment. On aMacintosh they go to the
frontmost window, at the insertion point. Other systems have
yet other ways to determine where keystrokes should go. Similar
interface discrepancies arise when you consider how to handle
menus, windows, clipboards, and dialog boxes.
We members of the OpenDoc team made an early decision
during the design process: Don't demand alterations of the humaninterface environment. A good decision, but it left us with aproblem. How could we make amechanism that worked generically
if the interface changed among platforms?
There were two options. One was to treat human-interface
elements as acollection of special cases on each platform. The other, which we chose to implement, was to come up with an abstraction of the fundamentals of our problem and then fit it to
each platform. Our solution was to build two major structures, the
dispatcher and the arbitrator. The dispatcher is an object that
helps the underlying platform's dispatcher to find the correct
part editor. The arbitrator is away for parts to tell the dispatcher which editor owns the stream of keystrokes, the menu bar, or
any other shared resource. Together, they let OpenDoc work
with the different human-interface models of different platforms.
The arbitrator is actually atable that shows the resources that
can be owned and what part editor owns them. Each of these resources is called afocus of arbitration. To get resources, apart editor asks the arbitrator for aset of foci by name. The arbitrator then
uses atwo-phase commit mechanism to ask the present owners
to give up ownership. The arbitrator asks the various owners to
give up the resource in the first phase and then reassigns owner184
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second stage is needed to get the events from the windows to
the parts inside them. The OpenDoc dispatcher does this by taking human-interface events from the operating system and handing them to the correct part editor. This dispatcher is similarly
open-ended.
Although some systems have nested windows that could theoretically be used for embedding, they usually don't have enough
information about layout to make avery effective embedding
tool. So OpenDoc provides amore sophisticated mechanism,
called aframe. Frames are apart of OpenDoc's layout system, and
they help the parts divide tip the drawing area of awindow into
separate regions for each part. The use of frames allows OpenDoc
to support overlapping parts that are simultaneously active, arequirement for many multimedia documents. The OpenDoc dispatcher reads the arbitrator and frame information to decide
which part editor should get an event (see the figure "The OpenDoc Arbitrator and Dispatcher").
Some systems, such as Windows, have atremendous array of
events that can be passed to applications. Others, like the Macintosh, have amuch smaller set of such events. The OpenDoc dispatcher must be able to handle both extremes. It can have anew
behavior added at run time to handle new kinds of events. In addition, any part editor can monitor the dispatcher and watch the
stream of events that passes through the dispatcher. Both monitoring and extension are accomplished through objects called
dispatch ¡nodules, which ate added at run time to the dispatcher.
Storage in OpenDoc
Probably the single most interesting part of OpenDoc is its approach to storage. There are many different data formats on many
different systems. Superficially, it appears that programmers
have aperverse desire to define new storage formats that are different and incompatible. Even the same applications often have
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The Shape of
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Hands On Under the Hood
different formats on different machines.
But there are some really good reasons for the differences,
however annoying they may be. There are some trade-offs that
make choosing afile format difficult. The two most common
trade-offs come when you must choose between standardization
and innovation, and between publication and efficient editing.
The first trade-off problem arises when you want to add new
features, but you have an existing file format of your own or
there is amarket need to support aparticular format. Unfortunately, file formats are seldom extensible in aconvenient way.
Then there's the second problem, which tends to arise when a
standard interchange format has been proposed. The design of
such formats is almost always centered around making them
easy to read and extend. Unfortunately, this often means that
they aren't designed for efficient editing or high performance
on aparticular machine. The compromise is often to support
both formats and allow one to be rewritten as the other.
The worst problem from acompound-document point of view
is that these formats don't mix very well. Efficient editing formats
are often based on replaceable pieces (i.e., strings of bytes) that
can be randomly accessed through some sort of table of contents. This makes them very easy to edit efficiently, but they are
very specific to aparticular editor.
Efficient publication formats are often stream oriented, making them easy to understand for aprogram, without regard to its
internals. Problems arise when you try to mix piece-based formats
and sequential formats. If you insert piece-based information
into sequential information, there are often unacceptable constraints about when and how new pieces can be added. When
you put sequential information into piece-based formats, there are
often problems with the size of the sequential information, and
there's no way to extend the sequential information without understanding the piece-table structure of the container.
OpenDoc addresses these problems by creating an open metaformat, away to store both sequential and piece-based information in afile without conflict. Although OpenDoc can support
many different storage systems, it specifies one implementation
on each platform based on Bento, acompound-document-storage
format developed at Apple that was designed to address many of
these problems, support multimedia, and work on many platforms (see the figure "The Bento Storage Format"). OpenDoc
storage makes no assumptions about whether formats are sequential or piece-based. It allows random or sequential access.
To explain OpenDoc's storage model, I'll work up from the
simplest elements of storage to the full document structure. At the
base of OpenDoc documents are stream-like entities called values. Every one of these values look
to an editor like acomplete file. Each
The Bento Storage Format
value has read, write, and seek op-

stream operations, and piece-based formats can use insert and
delete operations to alter data in place.
Values are collected inside objects called storage units. Every
OpenDoc part has its own storage unit, which consists of alist of
named properties, each of which has alist of typed values. Thus,
astorage unit is alot like adirectory in atypical file system.
Properties are alot like named files, and values form the contents
of each file.
Unlike adirectory in atypical file system, however, astorage
unit has the added advantage of being able to store multiple formats for every property. Afile system has only one set of contents
per name, whereas astorage unit can have several, each with its
own type. This makes OpenDoc uniquely suited to storing multiple representations of apart. An OpenDoc part editor could,
for instance, store both astandardized format and an efficiently
editable format with asingle name.
Storage units are collected into structures called drafts. A draft
is really alist of storage units—a snapshot of the state of adocument. When you make adraft in OpenDoc, you're really saving
the state of the document for later retrieval, even if changes are
made. OpenDoc is very efficient about how it stores drafts, using
the information from read/write/insert/delete operations to store
only the changes from the last draft.
One exciting thing about drafts is that values can use them to
refer to storage units in avery robust and flexible fashion. Any value can include areference to another storage unit in adraft. This
allows pieces of data in various formats to have astandard way
of referring to one another. As aresult, adraft can support many
different organizational structures, from simple hierarchies such
as afile system to full hypertext webs.
Every draft has apointer to the topmost part, or root part, of a
document, which is used to open the draft into windows or to
print the document. The rest of the document embedding is done
using OpenDoc's reference mechanism. Thus, documents can
have many different structures. The root part is in charge of it all,
and it sets up the document structure based on its own content
rules. A spreadsheet, for example, might allow embedding only
on the main sheet, while aRolodex editor might allow it on any
card. The same part can be embedded in many locations.
Finally, there are documents that are just lists of drafts. One special draft, the current draft, represents the latest state of the document (see the figure "The OpenDoc Storage Model" on page
188). Users see the current draft upon opening adocument. This
structure is one of the key design points in OpenDoc. It supports
more kinds of documents than any previous compound-document system. Even better, for part editors that don't need all its
power, they can simply do stream
I/O operations and ignore the rest.

erations, just like any typical file.
Bento uses atable
In addition, OpenDoc supports two
of contents to
assemble pieces
extra operations, insert and delete,
into streams
that insert and delete data into the
1
middle of astream without copying
2
massive amounts of information. It
11.11M
2)
does this by maintaining atable of
3
Table of contents
contents that assembles random
chunks of the file into the appearance of astream. Inserts and deletes
generally alter the table of contents Document parts can be stored anywhere within the file. These
instead of moving the contents parts can then be reconstructedi
nto a si
ng l
e stream of data b
y
around. Sequential formats can use referencing the file's table of contents.
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OpenDoc Scripting
OpenDoc scripting is designed with
two major points in mind. First,
scripting is ahuman interface, intended for users—not C programmers. Second, scripting is most valuable in the context of work-flow
applications, where several kinds of
data are used in some sequence to
accomplish atask.
It's tempting for adesigner to
imagine that scripting, like automating user tasks, is just another
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programmatic interface: Just expose
OSA also includes astandard way
the innards of your editor and let
for applications to publish the kinds
users program it any way they like.
of objects they make available for
This doesn't really work, though.
scripting, as well as what can be
Imagine that you're creating ascriptdone to those objects. This user tering system for aword processor. Inminology is described in aresource
ternally, run-length encoding is an
and allows OSA scripting languages
efficient way to store character-forto support many different language
matting information. However, at
syntax forms. Thus, they can be inthe scripting interface, you'd hardly
ternationalized to resemble natural
want your users to understand the
spoken languages as well as existarcana of run-length arrays so they
ing computer languages. Since OSA
can set the font of aword. Instead,
was intended to be across-platform
you'd create an abstraction of the
architecture, it fits in nicely with
data that lets them select words,
OpenDoc's goals.
lines, or paragraphs, and let them
However, the OpenDoc team
set the font of any of those things.
needed to extend this naming archiThe second major point of Opentecture to handle embedding. OpenDoc, work flow, is just as important
Doc includes aservice, called the
as the first point. A user usually has
name resolver, that allows part ediatask to complete that involves many
tors to easily handle object speciValues contain the basic atoms of data and look like files to
distinct actions on many distinct kinds
OpenDoc editors. Values are collected inside storage units, which fiers. This service parses the object
of data. To have auseful automation contain alist of typed values. A storage unit functions as a
specifier and then calls back into the
system for OpenDoc, you need to be directory in afile system and can refer to multiple copies of the
part editor to resolve object speciable to script the actions of many parts data in different formats. Storage units are collected into drafts.
fiers into pointers to the part editor's
in asingle script. These parts could Each draft is asnapshot of the information. A document is
data structures. If the specification
composed of different drafts, the latest snapshot of which is
be in many documents, on many macrosses apart boundary, the name
contained in the current draft.
chines, across anetwork on many difresolver can switch contexts and beferent kinds of hardware and operating systems. Even worse, some
gin resolving in the new part. It handles query-type specifiers
of the instructions need to be delivered through store-and-forward
and even does query optimization in some cases.
systems, such as E-mail. Clearly, this is atough—but important—
The OpenDoc team also needed to extend the OpenDoc disproblem to solve.
patcher to deliver the Apple Event (which is called asemantic
The OpenDoc team chose to extend an existing solution to
event in OpenDoc) to the correct part. This involved using the
this problem. Over the past few years, Apple has created ascriptname resolver to determine which part should handle the seing architecture that it calls OSA (Open Scripting Architecture),
mantic event and then dispatching the event to that part.
which solves much of this problem for the Macintosh.
The result is quite striking. Users can refer to objects using
OSA is aseries of libraries that each address parts of the probthe visible embedding structure of the document, saying things like
lem. There's astandard calling convention, called Apple Events,
"delete seconds 1through 30 of the first movie of paragraph 1of
that allows applications to call one another over anetwork or on
my document." These instructions can be delivered either in real
asingle machine. OSA scripting systems can coordinate activitime or through store-and-forward systems, thanks to OpenDoc's
ties among many machines and many applications from asingle
sophisticated naming scheme.
script. Another library, the Apple Events Manager, simplifies
the process of making and receiving Apple Event calls.
Getting Your Hands on OpenDoc
Another OSA library allows different scripting languages to call
OpenDoc is being implemented right now. By the time you read
one another and can even be used to plug other scripting archithis, it will probably be in its alpha-testing phase. Once that is fintectures into OSA. A good example of such an architecture is
ished, we plan to release the source code generally. A vendor-neuthe OLE 2.0 automation interface. OSA provides astandard way
tral organization, CIL (Component Integration Labs), will be the
to adapt other scripting architectures so that they can be called
owner of OpenDoc (including across-platform version of OSA)
from OSA-compatible languages.
and will be the point of contact for obtaining the source code. You
There's also astandard record of calls, called the Registry,
can contact CIL at 688 Fourth Ave., San Francisco, CA 94118,
that defines acommon set of operations that most editors can
(408) 974-6549, or on the Internet at cil@cil.org.
support. Operations such as copy, paste, create, delete, and move
are all defined in astandard way in the Registry.
Central to the design of the Registry commands is astandard
way of naming selections in individual applications. This is one
of the keys to verbal intuition and consistency in OSA. OSA's
naming scheme, called object specifiers, lets users name individual objects or groups in astandard way. It lets users treat their
documents as if they were agiant object database that they can
query in anatural way. For instance, it's quite easy in OSA to set
the color of "every cell whose value is less than zero" in aspreadsheet to simply "red" or to set the color of "cell R1 C2" to "green."
188
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There are white papers. specifications, and other documentation available from CIL right now, with more on the way. In the
meantime, look for the various CIL companies to begin releasing
seedings of the technology on their respective platforms. •

Kurt Piersol is a software architect at Apple Computer (Cupertino, CA),
where he leads design teams and coordinates design elements on anumber
of projects. Currently working on OpenDoc, he previously led the Apple
Events project, coordinated the design of aMac Interapplication Communication system, and was the early technical leader for AppleScript. You
can contact him on BIX do "editors."

Mathematica

OTHER SYSTEMS
CAN GET YOU ONLY SO FAR ...

Engineers and scientists who start
with other technical softe. I.
ware programs soon reach
apoint they can't get
past. The project isn't finished, but the software is.
What can they do then but
buy and learn yet another
program for the next leg of
the project, or return to
pencil and paper to finish
it out.
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quickly and easily. For even more
support, you can always turn to one
of the over 30 Mathematica-related
books, tutorials, and journals, or
call on one of our user support
staff for personal assistance.
So you see, Mathematica is the
complete system that never
leaves you stranded.

se I

To get the latest information call:

1-800-441-MATH
(U.S., Canada)

Fortunately, many engineers and scientists start
with Mathematica. And
they just keep going.
Only Mathematica notebooks enable asers to create interactive documents
combining text. I've formulas, and graphics that can be modified within the

Mathematica helps them document at any taire and easily.organized into ahierarchical outline.
past the standard calculaabilities beyond comparison, and a
tions, and on to the more complex.
Thousands of algorithms are at their
symbolic programming language that
makes it unprecedentedly easy to
fingertips to help them solve all kinds
translate ideas into programs—and
of technical problems. And nearly a
your possibilities are endless.
hundred special-purpose packages are
included free with Mathematica to
The award-winning guide that comes
take you even further. Add to that a
with the program gets you started
revolutionary user interface, graphical
01943 Wolfram Research. Inc Ma themat eca Is adeleted trademark of Wolfram Research. Inc Ma Mc.,ec; Is nut essomated vet .
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PROTECT YOUR SOFTWARE

•
NO BUTTON,
NO ACCESS.

Snap-In, Snap-Out

Dallas Semiconductor is re-shaping the world of software
protection and distribution control with anew family of
microchips called Authorization Buttons'.
Put a Lid on It
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.
Execution rights are determined by possession of the
Authorization Button. And thanks to the high-volume,
low-cost nature of canning, Buttons are the lowest cost way
to protect software.
Pick Your Button, Name Your Price
We offer avariety of Authorization Buttons and features so
you can select the level of protection and price point
that are right for you.
Current offerings include alaser-engraved serial number,
amemory with an expiration date, and amulti-level,
password-protected memory.
Security Continuum
Button Type

Unique Read/Write Password
Serial # Memory
Protection

DS1420 ID Button

X

DS1427 Time Button

X

4K bits

DS1425 Multi Button

X

2K bits

Expiration

Decoy

Timer

Responses

X
X

X

Buttons interface to the PC's parallel port via the DS1410
Button Holder. They simply snap in and out. So an
inexpensive Button can be sent out for anew release, a
security update, or alease extension. Each Button Holder
accepts two Buttons, so your customers don't have to
piggy-back dongles to protect multiple packages.
The future will be adongleless world. New computers
that accept Buttons directly, including palm and notebooks, are being designed at OEM's today. Buttons are not
parallel port-dependent.
Software Protection with Complete
Compatibility
Dallas Semiconductor Buttons are compatible across all
ISA, EISA, and MCA machines — on underpowered
notebooks as well as the anti-compatible Brand X's. We
achieve this total compatibility through microchips that
are self-powered, unlike other protection devices that must
draw power from the host machine.
Made in the U.S.A.
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 a64-bit unique serial number lasered into each chip
prevent duplication.
To learn how to button down your software, give us acall.

Encourage the Trial
With the DS1427 Time Button, you can actually encourage software trials (and still sleep
at night). Trial or lease plans can be based on
calendar time, elapsed time, or the number of
times an application has been accessed.
When the trial period that you specify is up,
the software no longer functions.
Circle 317 on Inquiry Card (RESELLERS: 318).

FREE!
Authorization Button.
Call 800-258-5061",,

DALLAS

SEMICONDUCTOR
4401 South Beltwood Parkway

Dallas, Texas 75244-3292

Telephone: 214-450-0448
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FAX: 214-450-3715

Hands On Some Assembly Required

Life with NewtonScript
Generating cellular automata may not be what the Newton was designed for,
but it makes for a good demonstration of the PDA's programming language
DAVID BETZ

Apple's Newton MessagePad comes
with applications software built in, and
other applications are coming to market for Apple's PDA (personal digital
assistant). But you can also program your own Newton
applications using Apple's NTK (Newton Tool Kit). The
NTK consists of two pieces: an application that runs on
the Mac and one that runs on the Newton itself. These applications communicate through the Newton's serial port.
The communications link can be either astraight serial
connection or an AppleTalk connection.
You develop aNewton application using aMacintosh-based graphically oriented development environment. Newton programs are based on ahierarchical collection of views. A view can be adrawing area, an area
where pen input is recognized, abutton, apop-up menu,
or any of anumber of other user-interface
features. The NTK allows you to draw these
views directly, using atool palette and a
simulation of the Newton screen.
Iam going to describe asimple Newton
application that Ibuilt based on one of the
sample programs that comes with the NTK.
It is an implementation of John Conway's
game of Life. (For acomplete discussion of
Life, see Martin Gardiner's column "Mathematical Games" in the October 1970 issue of Scientific American.)
Ichose Life as my first attempt at Newton programming because Ithought that
the high-speed ARM RISC chip on which
the Newton is based would allow me to
compute new generations quickly. Unfortunately, this didn't turn out to be the case.
Currently, the only language available for
programming the Newton is NewtonScript,
and even the fast ARM chip gets bogged
down interpreting the byte codes that the
NewtonScript compiler generates. I'll have
to wait for aNewtonScript native code
compiler or aNewton C compiler before I
can really use the Newton as aplatform for experimenting with cellular automata. Still, the Life program serves
as an interesting example of NewtonScript programming.
Structure of NewtonScript
NewtonScript is adynamic language with an interesting
object system. It uses an ALGOL-like syntax and untyped variables similar to those in Lisp and Smalltalk.
In other words, the data itself is typed, and any data type

can be assigned to any variable. The language includes an
automatic storage manager that reclaims unused structures
behind the scenes so that the programmer doesn't need to
keep track of when an object is no longer in use.
NewtonScript has two data classes: scalars (i.e., symbols, integers, floating-point numbers, characters, and
Booleans) and composites (i.e., strings, arrays, and
frames). It implements an object-oriented programming
model by means of its composite data type, the frame (a
sort of associative array), which is composed of slots
(the paired elements of the associative array). Each slot
has aname and avalue, and the value can be of any data
type, including another frame or afunction. Methods are
simply slots that have functions as their values.
Frames can also inherit from other frames. Unlike
more traditional object-oriented languages like C++ or
Smalltalk, NewtonScript doesn't have the concept of
classes. Instead, it supports two types of inheritance,

prototype inheritance and parent inheritance.
Prototype inheritance is used the way classes are in
Smalltalk and C++. The prototype on which aframe is
based is indicated by the value of its _proto slot. Prototypes are considered read-only at run time. Any prototype
slot that you change at run time is copied to the inheriting frame and changed there. Therefore, the inheriting
frame consists only of the _proto slot and those that differentiate it from its prototype—a design that conserves
MARCH 1994
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memory by avoiding any unnecessary replication of data.
Parent inheritance differs in
that achange to aslot in achild
frame affects the parent and other ancestral frames. The parent
of an object is indicated by the
value of its _pa rent slot. Parent
inheritance is generally used to
represent the view hierarchy. A
frame also inherits slots from
its parent and its parent's parents. Unlike prototypes, parents are not read-only.
When aframe inherits from
both aprototype and aparent,
prototype inheritance takes
precedence. The search sequence starts with the frame itself. If the slot is not found in
the frame, the search continues
through the prototype chain of
the frame. If the slot is still not
found, the search continues
with the parent of the frame
and then to its prototype frame,
and so on. The search fails only
if the frame and all its prototypes and its parents and their
prototypes fail to have the slot.

The uni verseView is where
the Life universe is displayed.
In it, alive cell is represented by
viewSetupFormScript: func()
begin
adot, and adead cell is simply
local width :— viewBounds.right - viewBounds.left:
left blank. The most important
local height :— viewBounds.bottom - viewBounds.top;
methods associated with the
// create the universe
sizeX := width div cellSize - 2:
uni verseView are the vi ewsizeY := height div cellSize - 2;
SetupFormScri pt, the vi ewuniverse := :makeUniverse();
DrawScri pt, and the vi ewend
Cl ickScript. The Newton
view system uses these as standard methods to handle events.
In the sample Life program,
viewDrawScript
the viewSetupFormScript
viewOrawScrut: func()
(see the listing) initializes a
begin
view. It computes the size of
local dot :— MakeOval(0. O. cellSize. cal 1
Size):
local rowWidth := sizeX + 2;
the universeView in cells and
creates the initial universe
// loop through each row
array. Since the viewSetupforeach row in universe do
begin
FormScript is amethod for the
uni verseView, the symbols
// loop through each cell in the row
cellSize, sizeX, and sizeY
foreach cell in row do
begin
refer to slots within the un iif cell
verseV iew frame.
then
The system calls the view:DrawShape(dot. ItransferMode: modeCopy.
DrawScri pt (see the listing)
fillPattern: vfBlacki):
OffsetShape(dot. cellSize, 0):
whenever it needs to draw the
end;
contents
of aview. Mine simgfsetShape(dot, -cellSize * rowWidth. cellSize):
en
ply loops through the universe
end
array and draws dots corresponding to live cells.
Notation in NewtonScript
The universe array is actualYou refer to aslot within aframe using
ly an array of arrays. NewtonScript does
dot notation. For instance, the expresnot support multidimensional arrays,
viewClickSaipt
sion foo.bar refers to the slot bar in
but it does support arrays of arbitrary
viewClickScript: func(unit)
the frame foc. Within adefinition of a
objects, including other arrays. I've used
begin
method, you can abbreviate the slot
local globalBox
:GlobalBox();
an array of arrays to simulate a2-D arlocal clickX, clickY:
name to its first element, since the frame
ray. Also, I've used the foreach conto which it belongs is implicit in the
struct to loop through each row of the
// get pen-down location
method.
universe and each cell in arow. ForclickX
GetPoint(firstX, unit);
clickY
GetPoint(firstY. unit);
You send messages using the colon
each binds each element of an array or
syntax. For instance, the expression
frame to avariable and executes the
// convert to local coordinates
foo:countNeighbors(x,y) calls the
body of the loop for each element; this
clickX := cl ickX - globalBox.left:
clickY :— cl ickY - globalBox.top;
countNeighbors method of the frame
is supposed to be faster than using an
f00, passing it the parameters xand y.
explicit index. (My arrays have aborder
// convert to grid coordinates
You can refer to the current frame from
of empty cells, and the row size is two
clickX
clickX div cellSize:
clickY
clickY div cellSize:
within amethod by omitting the frame
larger than the width of the universe.)
expression. For instance, :Dirty( )
The predefined Ma keOval function
// toggle the specified cell
calls the Di rty method of the current
creates an oval shape. Iuse this shape to
if
clickX >= 1 and clickX <— sizeX
view when called from within amethod
and clickY >= 1 and clickY <= sizeY
indicate cells that are alive. Iuse the
then
of that view.
same shape object for all the live cells
begin
by moving it to the appropriate localocal row :— universe[clickY]:
The Root of Life
row[clickX] :
— not row[clickX]:
tion using the Of fsetShape function.
end;
The root of the Life application is the
The predefined Dr awSha pe method
baseView. As with the base view for
draws the specified shape in the view.
// then force redraw
any Newton application, it defines the
:Dirty();
Another feature of the vi ewDrawend
area on the screen used by the applicaScript is the second parameter to the
tion and provides basic functionality to
DrawShape method. It is aliteral frame.
the application, like atitle bar and aclose box. Nested within
You indicate aliteral frame by enclosing alist of slot definitions
the baseView are the nextButton view and the cl ea rButton
in apair of braces. Each slot definition consists of aslot name, folview (screen buttons with associated actions) and, most important,
lowed by acolon, followed by the slot's value. The value of this
the uni verseView.
expression is aframe with the specified slots. You can construct
192
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entire programs using this notation, but the NTK provides amuch
easier graphical means of defining views and view templates.
The system calls the viewClickScript (see the listing) when
the user taps the pen within aview. My vi ewC1 ickScri pt first
converts the coordinates where the click occurred to local view
coordinates. The system-defined function GetPoint returns the
Xand Ycoordinates of the point where the pen first touched the
screen in global coordinates. The system-defined G1 obalBox
method returns the bounding box of the view in global coordinates. My viewC1 ickScript then converts the local coordinates
to agrid location and toggles the state of the corresponding cell.
AView of the Universe
Within its definition, the frame uni verseView contains some
data slots and utility methods. The data slots are as follows:
sizeX
sizeY
cellSize
universe

width of universe in cells
height of universe in cells
diameter of asingle cell
the 2-D array of cells

The methods are
makeUniverse()
nextGeneration()
countNeighbors(x,y)
clear()

create auniverse array
compute the next generation
count the live neighbors of acell
clear the universe of live cells

The uni verseView listing contains the methods that Ihave defined for this application.
The ma keUn iverse method is fairly straightforward. It creates the 2-D array used to represent the grid of cells by calling the
system-defined Array. The first parameter of Array specifies
the Array size; the second specifies the value for each element.
The calculated grid for my Universe covers 1to si zeX in the
X direction and 1to sizeY in the Y direction, but the total grid
covers 0to size plus 1(NewtonScript arrays are zero-based).
This creates ano-calculate border around the calculate grid, simplifying the computing of the next generation: Ineedn't check for
the special case of cells on the edge when computing neighbors.
The Universe, Next Generation
The nextGenerati on method is the core of the application. It creates anew universe array and loops through the cells in the current
generation, computing which live and die based on their neighbor counts. It then replaces the current generation with the newly computed generation and forces aredraw of the universeView
by invoking the Di rty method, to mark the view as dirty and
refresh the screen on the next pass through the idle loop.
The nextGenerati on has asupporting function, countNeighbors. It simply counts the number of live neighbors acell has.
Pushing the Buttons of the Universe
The nextButton view is ascreen-based button that sends off
the message to calculate and display the next generation. Likewise,
the clearButton view is abutton that clears the universe. Because these buttons act on the contents of the uni verse View,
they must be able to send messages to it. The NTK permits this by
having aslot in the baseView that points to the uni verseView.
That's all there is to the Game of Life application. Not everything is described here; for example, Newton applications usually
include aclose box that closes down the application. Because
1.11114.
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universelew
makeUniverse: func()
begin
local u :
= Array(sizeY + 2,nil):
for y := 0 to sizeY + 1 do
u[y] := Array(sizeX + 2,nil);
return u;
end
nextGeneration: func()
begin
local newUniverse
:makeUniverse();
// compute the next generation
for y :— 1 to sizeY do
begin
local row :— universe[y], newRow :—
newUniverse[y];
for x :— 1 to sizeX do
begin
local neighbors :— :countNeighbors(x, y);
if row[x]
then
begin
if neighbors - 2 or neighbors — 3
then newRow[x] :— true;
end:
else
begin
if neighbors — 3
then newRow[x] :— true;
end;
end;
nd:
universe := newUniverse:
:Dirty():
end
countNeighbors: func(x,y)
begin
local cnt :— if universe[y][x] then -1 else 0:
for yy :— y - 1 to y + 1 do
begin
local row :- universe[YY]:
for xx
x - 1 to x + 1 do
if row[xx]
then cnt := cnt + 1:
end:
return cnt:
end
clear: func()
begin
universe :— :makeUniverse();
:Dirty();
end

of inheritance, the Life application gets that, along with other
functionality, free through the prototype of the baseView.
To create aNewton application, all you do is add your own application-specific functionality (i.e., frames and methods) to the
Newton's base functionality and prototypes. This is the advantage
of using an object-oriented design that supports inheritance.
The Newton provides tools for handwriting-recognition software, the soup (for permanent storage of objects), and the communications facilities. NewtonScript provides the glue with which
these facilities are easily combined to form useful applications. MI
Editor's note: The complete listings for this article are available
electronically. See page 5for details.
David Betz (Peterborough, NH) is the creator of XLISP and aformer BYTE
editor. Besides implementing languages, he works for alarge software developer. He can be reached on the Internet or BIX at dbetz@ bix.com.
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Visual Basic Custom Controls Meet OLE
1.994 may finally be the year that distributed object
computing becomes a reality
JON UDELL
C++ components in binary form for use in Windows. In
theory, you ought to be able to bundle aC++ class library
into aDLL for use by other C++ programs. But in practice that's hard, because DLLs don't do 00P-style
method dispatching and can't smooth over differences in
the binary objects produced by different C++ compilers.
IBM's SOM (System Object Model), which can solve
these problems and is slated to debut on Windows, currently runs only on OS/2 and AIX. And while Sun Microsystems has now anointed NextStep as its object standard, no one is talking about moving it to Windows.
Hence the unholy alliance of C-I-1- and VBX technologies.
Windows programmers want to be able to build and use
components today, and their binary object standard—
for better and for worse—is VBX.

DAVE JONASON C) 1994

"We prototyped our application in Visual Basic, expecting to rewrite it in
C," said afriend of mine recently. "But
in the end we just shipped the prototype." Ihave heard this same story from more than a
few programmers. How can amere BASIC interpreter
power acommercial Windows application? By exploiting prebuilt components. You use VB to evolve auser
interface that VB itself can, in many cases, run acceptably fast. Then you bind that user interface to DLLs or
VBXes (Visual Basic custom controls) that do the real
computational work in compiled code.
The first wave of VB applications leaned heavily on
DLL support. Two years ago Ibuilt aVB database application using standard VB controls (i.e., buttons, text
fields, and listboxes) and Sequiter Software's CodeBase
DLL. The glue holding it together was my own VB code.
Nowadays Iuse VBXes like Q+E's MultiLink/VB
and Coromandel's Integra VDB to write much fancier
database applications with much less effort. These new
data-smart custom controls understand complex idioms
such as navigating related tables. That means less VB
code to write (i.e., faster development) and less to interpret (i.e., faster execution). When you do write VB code,
it's often just asnippet to handle anavigation or update
event generated by the custom control.
VBXes aren't just for database work, although that's
the most popular category. There are custom controls
for many application domains, including imaging, CAD,
telephony, communications, data acquisition, and financial modeling. In fact, the dramatic success of VBXes
is quite embarrassing to 00P (object-oriented programming) purists. A VBX is, after all, only an odd sort of
DLL that co-opts the VB message pump in auseful way.
(VB, in turn, co-opts the Windows message pump in
auseful way.) While aVBX encapsulates methods and
data, it isn't inheritable or polymorphic.
But despite these theoretical shortcomings, VBXes
are just what C++ and other 00P languages have long
promised yet conspicuously failed to deliver: reusable
software components. The culture clash became brutally obvious when Microsoft and Borland were forced to
add VBX support to their C++ compilers. To enable a
C++ program to host aVBX, the compiler has to supply
emulation code that fools the VBX into thinking it's running in the VB environment.
If native C++ components were abundant and easily
reusable, C++ programmers would surely prefer them.
Why isn't this the case? There's no good way to package

VBX at the Crossroads
Developers were shaken when Microsoft announced that
the 16-bit Windows platform was the end of the line for
VBXes. Existing custom controls will operate on Win32
platforms (i.e., NT and Chicago), because these operating systems can run VB and other 16-bit VBX hosts.
But you won't see Win32-based VBXes on Chicago,
or portable versions of them on NT. What you will see
instead, Microsoft says, are Win32-based OLE 2.0 objects that export methods and properties using the OLE
automation interface, IDispatch. Clients that can call
those methods and edit those properties will include current and future versions of VB, applications (e.g., Excel) that have VBA (Visual Basic for Applications) embedded in them, and any Win16 or Win32 application
MARCH 1994
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that conforms to the IDispatch client protocol.
Were developers reassured by this statement of direction?
Quite the contrary. Many were horrified, because OLE 2.0 represents the most stupefyingly complex software technology Microsoft has ever created. IDispatch-style automation is just one
of the beast's many heads. Other interfaces govern linking, embedding, in-place activation, data transfer, and structured storage.
Once mastered, however, OLE 2.0 delivers tremendous benefits. Witness Excel 5.0, which, among other things, can function
as both an OLE automation client and server. The client capability
flows from VBA, which Excel 5.0 offers as an alternative to its
existing macro language. An Excel VBA script can control any
OLE 2.0 server, including, most notably, Excel itself. OLE 2.0
clients, reciprocally, can tap into the Excel 5.0 object library,
which contains dozens of objects and hundreds of methods and
properties. You can, for example, quite easily write aVB application that uses Excel 5.0 as though it were ahigh-powered custom control for charting or data analysis.
Windows component builders know that OLE objects will
somehow replace VBXes, but they've found climbing the OLE
learning curve to be like an oxygenless assault on Everest. Fortunately, help has arrived.
Make Friends with MFC
The latest release of Visual C++, version 1.5, which includes
version 2.5 of the MFC (Microsoft Foundation Classes), delivers
astunningly powerful encapsulation of OLE embedding and automation. "We've written the 20,000 lines of C++ that make
OLE useful," says Visual C++ product manager Denis Gilbert.
Whether an operating-system extension should require 20,000
lines of code to be usable by mere mortals is an interesting question, but in any case, MFC 2.5 is here, and it works wonders.
Experimenting with it has given me aglimpse of how OLE-style
custom controls—the VBXes of tomorrow—will work.
Istarted with asimple MFC database application. Because
MFC 2.5 also encapsulates ODBC (Open Database Connectivity) database access, it required essentially no code. Iused a
checkbox in AppWizard to pull in the database classes, laid out
aform in AppStudio, and bound database fields (via member
variables) to the form in Class Wizard. When Ibuilt the resulting
application, it connected to aSQL Server database, and Icould use
its VCR-style toolbar to advance through aset of records.
There's more. Because I'd used another AppWizard checkbox to indicate that the application should work as an OLE 2.0
in-place server, it was automatically embeddable in OLE 2.0
containers. Using Excel 5.0's Insert Object command, for example, Iwas able to place an instance of my application on the surface of aspreadsheet; when active, my application's menu and
toolbar replaced those of the Excel container.
MFC provided the implementation of multiple OLE interfaces, including IOleObject, IRunnableObject, IViewObject, and
IDispatch—things I've read about and understand in ageneral
way but can scarcely conceive of programming with raw OLE
API calls. And Visual C++ took care of housekeeping details
such as adding the document type to the Windows registry.
Together, MFC and Visual C++ made amountain of complexity just disappear and handed me ausable OLE toolkit. I'm
no hotshot Windows programmer, but Iwas able to construct
what was beginning to feel like adatabase custom control.
There's more. Because I'd also told AppWizard that my application should include support for OLE automation, ClassWizard invited me to export methods and properties for use by VB
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or other OLE automation clients. Idecided to export aGetCompany method that returned avalue from the current record, and a
NextRecord method that would advance the record pointer.
Here, finally, Ihad to write some code. Implementing these
methods took only afew lines of C++, but Ispent hours discovering which lines Ineeded and where to put them. It all hinged
on how MFC's generic document and view classes related to
each other and to the derived RecordSet and RecordView classes. In MFC, as in Smalltalk, you swim in asea of objects that you
know are all somehow connected. Discovering how they're connected, and learning to manipulate the connections, is the trick.
Eventually—and certainly weeks sooner than had Iattempted
the feat unaided by MFC—I could launch my application and
control it from VB. Now it was really starting to feel like adatabase custom control.
Missing Pieces
There's plenty of work still to be done before OLE custom controls can fully replace VBXes. OLE 2.0 lacks an event model. VB
can call my application's NextRecord method, but the application
can't report aNextRecord event back to VB. Enabling OLE servers to fire off events, and OLE clients to register handlers for
those events, will require extensions to the current OLE 2.0.
Further extensions will be required to extend OLE's interprocess communication across networks. Finally, for visual programming environments like VB, OLE objects will also need a
framework for design-time form layout and property editing. So
OLE custom controls are still hazily defined.
Component builders shouldn't wait until the picture clarifies,
however. The toughest job will be to define which methods and
properties your application should export and how to organize
them. The hard work of engineering dual-purpose applications that
function interactively and as programmable components can and
should begin now, because the component software revolution really is—finally—about to happen.
00P purists bothered by the seeming primacy of BASIC can
relax—it's just an accident of history. VB and VBA were the
first languages enabled for OLE automation, but Ipredict that by
the end of 1994 you'll see Lisp, Smalltalk, and other interpretive
00P languages acquire OLE bindings as well. Meanwhile, C++
will enable OLE component builders to leverage the power of
acompiled 00P language. There's nothing wrong with C++ that
adecent binary object standard can't fix. OLE 2.0 will be one of
the most important examples of such astandard.
Microsoft detractors bothered by the seeming primacy of OLE
can also relax. OLE will likely become network-capable rather
sooner than Microsoft's own leisurely schedule for Cairo (ship
date: 1995) implies. Distributed object computing can't wait that
long. Microsoft and DEC are already working to make DEC's
CORBA-compliant ObjectBroker interoperate with OLE. Meanwhile, Symbiotics has announced that its Networks Connect 2.0
will extend OLE linking and automation across networks.
These are just afew of the proposals that will be submitted
to the OMG (Object Management Group) this year in response to
its request for anext-generation distributed object architecture. As
aresult, it now seems possible—even likely—that the OMG's influence will prevail and that Microsoft's OLE, IBM's DSOM
(Distributed System Object Model), and Sun's DOE (Distributed Objects Everywhere) can meet on common ground. •
Jon Udell is aBYTE senior technical editor at large. He can be reached on
the Internet or BIX at judell@ bix.com.
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Pournelle
JERRY POURNELLE

Booting, Benehmarking, and
Bob's Your Uncle
T

here's so much to talk about this month that it's

hard to choose alead, but let's start with Bootcon 2.0, because
it let us do more testing with less trouble. Bootcon offers you up
to 26 different combinations of CONFIG.SYS and AUTOEXEC.BAT; choose any one at start-up. It's agodsend for anyone who regularly uses the same system in different ways: for
example, running AutoCAD on abare system to avoid the
Windows performance penalties, different networks, or different memory managers.
It's even more important for testing hardware
and software, because if you get your system
into an unbootable configuration—and that happens to us more often than Ilike—you don't
have to fish out your panic boot-up floppy. Also,
if new software crashes, you can easily boot up
your system in bare bones with no memory-resident programs at all and see if it works that
way. (There's aClean Boot option for just this.)
You can choose among several incompatible
memory management programs such as QEMM
and HIMEM, enable CD-ROM or leave it out to
have more memory, load different sound drivers, run different setup programs, come up in
Windows or in DOS, and even switch over to
Dual Boot OS/2, all without having to write
(and maintain) awhole bunch of batch files.
Irecommended the original Bootcon 1.0 a
couple of years ago. The new version not only
handles MS-DOS 6and compressed drives, but
it has acompletely new interface, making it
much easier to use. If you know how to edit
your CONFIG.SYS and AUTOEXEC.BAT
files—and that's easy to learn if you don't—
you can use Bootcon, and indeed, if you have
Bootcon you can learn how to edit those files
without having to worry about getting into an
unrecoverable attitude: just leave your original
start-up configuration as the Bootcon default.
ILLUSTRATIONS: MIKE MCGURL 0 1994

It's not perfect, however. When we installed
Federal Soapbox (which I'll discuss later) it
wanted to change CONFIG.SYS by setting
BUFFERS=20 rather than the 10 we had. We
use Norton Speedcache, and that doesn't need so
many buffers, but in the interest of getting on
with it we let the Soapbox installation program
change CONFIG.SYS.
Alas, it apparently changes every buffer statement it can find, which means that when Bootcon came up after reset it wanted aconfirmation of that change in every configuration—and
we have alot of them on SuperC-ow, the Gateway 2000 we use as atest-bed system. Bootcon
will show you the configuration it believes has
changed, but it doesn't show what has changed;
and it insists that you either accept the changes
or put it back the way it was for each configuration it detects changes in.
Ididn't quite understand what was going on,
and Ireally dislike programs that do things I
don't expect; but there was no harm done, and
on reflection Isuppose awarning that you have
changed your CONFIG.SYS is agood idea.
(Gary Palmer insists that the next version will
highlight changes for your approval.)
Bootcon does offer anonmenu mode, which
creates a"pure" CONFIG.SYS and AUTOEXEC.BAT, for just such ill-behaved programs as

Jerry's ongoing
exploration of
Windows takes
him to novel
boot-up utilities
and more
benchmarking
of video cards
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SCORES RELATIVE TO 486SX/20 WITH WIN TACHOMETER
Win Tachometer on Jerry's machines. Higher numbers are better.
WORD PROCESSING

CAD

SPREADSHEET

PAINT

OVERALL

486/33 (Mach 32)

20 37

32 76

38.60

44. 37

34.02

Cheetah
486/25 (Mach 32)

14.28

9.16

30.60

16.48

17.65

Cheetah
486DX2/25 (#9GXE)

28.16

52.73

33.28

27.03

35.43

Gateway 2000
486DX2/33 (#9GXE)

31.12.

66.76

38.19

34.20

42.57

Cheetah

Federal Soapbox. It's also good for OPTIMIZE, and so forth.
Bootcon works quite well, and if you
experiment with your system at all, you
need it. Recommended, but do spend a
few minutes with the manual.

We may seem obsessed with video
speed, but there's areason: multimedia is
growing in importance. You may not care
whether it takes an extra 2seconds to repaint your word processor screen when
you change fonts—although remember
when that took nearly aminute?—but you
will care if your full-motion video gets
jerky. Like it or not, video speed and audio

fidelity are important, because you will
soon see alot of multimedia educational
software and multimedia enhancements to
many of our daily tasks.
Last month Ireported some times with
the Win Tachometer benchmark. We like
Win Tachometer (freeware from Texas Instruments, available on BIX in "tojerry/
listings") because it's based on anumber
of things that you actually do with small
computers. The winner was the Cheetah
486DX2/33 with the All Mach 32 video
board, followed by the Gateway 2000
486DX2/33 with the ATI VL-Bus card.
In short order we got two new winners:
SuperCow, the Gateway 2000 486DM/33

with aNumber Nine #9GXE Professional
Graphics Accelerator, with an overall score
of 42.57; and Little Kat, the Cheetah
486DX2/25 with the #9GXE, with an
overall score of 35.43. (The #9GXE was
not run as alocal-bus card, although SuperCow has that capability.) All were run
at 1024 by 768 pixels at 65,536 colors (although Win Tachometer reports 32,767
colors); oddly, shifting to 256 colors slows
things way down.
Except for the video boards, we made
no other changes in these systems.
We had one inexplicable compatibility
problem: with the #9GXE in the 25-MHz
Cheetah, but only in that Cheetah, there
are some weird problems with Video for
Windows and every sound card we have in
the house. That Cheetah was one of the
earliest 486 machines, and we think it's a
BIOS problem. We had no such problems
with the #9GXE or any sound card in SuperCow.
There is just alot to like about that
#9GXE board. Installation is exceptionally easy, there are lots of drivers, and it
understands awhole slew of monitors, including the big 21-inch Hitachi HM-4319D that has sat on Little Kat for four years.
continued
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It knows about Nanao monitors, including the newest models with Energy Star
power-saving features. It has beaucoup
monitor-adjustment features, including
resizing and moving the display image
around on the screen right from within the
control panel. Indeed, that "Hawkeye" control panel is about the best we've ever seen.
(A minor nit: the control panel is "unkillable"; even pressing Alt-F4 doesn't really make it go away.) Images on the Hitachi are steady, Berkeley Systems' Flying
Toasters just zoom across the screen, and

everything looks crisp and sharp. As amatter of fact, we didn't know how much better amonitor could look until we installed
the #9GXE. Video from aCD-ROM looks
great, and Classic Clips (Starlite Software,
SG 11900 Grant Place, Des Peres, MO
63131, (314) 965-5630) movie previews
are now watchable. See Alfred Hitchcock
give you aguided tour of the Bates Motel,
and Steve McQueen trying to convince
people The Blob is coming....
Number Nine advertises their board as
the best Windows accelerator you can buy,

WHO SAYS GET
FLOWCHARTS FLOW (HAR11NGT
M
3
ARE
HARD?
If team members drag their feet when it
comes to creating flowcharts, you need
Flow Charting 3. Its straightforward, nononsense approach makes it easy to
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Chart fast with "Hot-Keys" or mouse
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you want them
Create unlimited custom shapes
Print boardroom perfect charts on dot
matrix and laser printers
• Access context-sensitve, on-line help
Use on a LAN— share files, set up
work groups, access usage reports
• Import and export between other
popular programs
And Flow Charting 3 is backed with
unparalleled post-buy support including
free unlimited technical support, free subscription to "The Flow CharterTm", access
to valuable flowcharting resources, and a
full 90-day, no-risk guarantee.
See your dealer today, or for afull
interactive demo disk, call now:
800-525-0082 Ext.113

PATTON &
PATTON
11—B-1111—•
Excellence in charting the flow of Ideas!
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and we sure can't argue with that on performance grounds, provided you're not
talking about the local bus; and you'll note
that for CAD it wins even there.
Nits: the #9GXE uses more Windows
resources than the AT! Mach 32 card. The
#9GXE card that we have does not have a
VGA feature connector, meaning that you
cannot use it to run Creative Labs' Video
Spigot, or the WatchIt TV input board,
which in turn means the VideoLabs little
Flexcam video camera is right out. (The
feature connector is the 26-pin edge connector on the top of your VGA card. Interestingly, the AST Bravo has afeature
connector, even though the ATI video system is built onto the motherboard.)
Feature connectors are important: there
is still alot you can do in analog that's too
fast for the digital bus. When you read
this, most versions of the #9GXE will have
afeature connector: look before you buy.
Their VL-Bus and PCI cards already come
with one. They're also developing control-panel software that will work in DOS.
All told, the #9GXE is very fast and
looks great. We like the colors. Recommended. More next month.

While we're on the subject of
Win Tachometer benchmark scores, Itried
to get one for the PS/2 Model 77, which
runs OS/2. Alas, it doesn't work: the usual result of running Win Tachometer is a
message proclaiming aprotection fault
error. The message also says that Win
Tachometer will shut down.
Actually, it doesn't quite shut down: it
leaves aghost image on the screen. Invisible under that image is the Windows Program Manager, and if you know where
things are in Program Manager you can
still click on them to make something happen; and for that matter, if you have Program Manager at less than full-screen size,
the OS/2 desktop is under there somewhere
as well.
Oddly enough, when Iapplied the OS/2
Mi grate utility to Win Tachometer, OS/2
found the program in its database, making me think Imight be able to run Win
Tachometer directly in Win-OS/2 without
Presentation Manager. It started up just
fine, but Igot the same protection fault error, only this time it really did shut down
on acknowledgment.
Win Tachometer almost runs, and you
can see enough of it to get anotion of how
fast Win-OS/2 is; and acouple of times I
was actually able to get it to run to completion, although Idon't quite know how I
did it. The result was about 11 seconds for
word processing and similar scores for the
other components. This squares with my
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subjective judgment that performance of
Win-OS/2 on the PS/2 Model 77 is very
similar to what we got on the Cheetah
486/33 with the older ATI board and 8514
video drivers—which, you'll recall, was
slower than the 486/25 with ATI accelerator drivers.

While we're on bugs: there is a
limit to the number of groups you can have
in Windows. That's probably documented
somewhere, but Idon't know anyone who
has read the entire collection of Windows
documents. Isure haven't.
Ifound this fact out while installing several of the Microsoft Multimedia library
programs. Idid that ostensibly to test the
new Creative Labs Multimedia Kit we installed in Big Kat. This comes with afast
two-speed CD-ROM drive, aset of powered speakers, the Sound Blaster Pro sound
board, and awhole bunch of CD-ROMs.
Installation was simple, or it would have
been except that Ihad abad cable: Ispent
acouple of days finding that out. Ihave
said it many times: if you have mysterious problems, check your cables as the
first step. In our case it was the wide ribbon
cable from the Sound Blaster
Pro board to the CD-ROM
drive: as soon as that was
replaced, all was well.
The Creative Labs Multimedia Kit works just fine, and
Ilike the speakers. The powered speakers make abig difference. Later we installed the
Media Vision Pro 16 Multimedia System
upgrade kit, with its much better speakers, and even Icould hear the difference in
sound quality. This was especially true on
good music recordings, like the Microsoft
Multimedia Stravinsky (one of my favorites); more on that next month, too,
when we'll have asound board shoot-out.
Anyway, we installed Microsoft's Mozart multimedia CD-ROM and discovered
that Windows lets you have only alimited
number of groups. What actually happened
was that once the Mozart program was installed, Igot the message "Cannot display
Microsoft Multimedia Group," together
with the ubiquitous "OK" prompt. Irather
resent it when the computer tells me Ican't
do something, won't tell me why, and then
makes me say that that's OK.
Idetermined that there was no such
thing as the "Microsoft Multimedia
Group" and attempted to create one in
Program Manager: this time Igot the message that Ihad too many groups and would
have to delete some. That wasn't adifficult
task: about half of the Windows programs
create agroup that Idon't need, since I

tend to organize programs by functions;
so it was no great trick to delete adozen
groups.
Having got past that annoyance, Iinstalled several other Microsoft Multimedia
CD-ROMs, and Ihave to say Ilike every
darned one of them. Their Encarta is one
heck of ahistory encyclopedia CD-ROM,
the kind of thing that Iwould have sold
my soul for when Iwas in eighth grade
(or fifth grade, or high school for that matter). Their music collections, from the Instruments of the World, to Beethoven, to
Stravinsky, to Mozart, are wonderful. Multimedia is coming of age, and if your system doesn't do multimedia, you're missing
something.

The BYTE editorial staff selects
the winners of the Shelly Awards, which
are given for the best products being
shown for the first time at Comdex. It's a
very hectic experience trying to look at all
the new stuff and deciding what's best in
half adozen categories, but we get the job
done, and our final editorial meeting to
decide on the winners is about the best
meeting Iget to all year. You'll find the
awards described elsewhere in
BYTE, so Iwon't list them
here.
We really do attempt to
look at everything, but there
were 2200 exhibits at Comdex this year. We have about
20 editors at the show. Most
of them have an assigned floor
area, but I'm senior enough that in
theory Ishould look at the whole show.
Of course, if Ispent 1minute at each exhibit, and another to get to the next, it
would still add up to more 12-hour days
than Comdex runs. It's clear Ihave to be
selective.
Before the show Igo through press releases to list interesting new stuff. Ialso
read the show daily. All that helps, but
when it comes down to it, we still have to
rely on what we see: if anew product is
hidden away in abooth, we may find it, but
it's more likely we won't. However, if we
do see something we like, we tell other
editors so they can look, too. The process
actually works pretty well.
IBM introduced aproduct at Comdex
called OS/2 for Windows. That's amisnomer: it's actually OS/2 for Windows
Users. You install this on asystem that's
already running Windows, and it makes
your Windows, complete with your desktop and applications, run under OS/2; there
is no Win-OS/2 in the package. However,
IBM has figured out away to enable you
to launch Windows programs without
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"Seeing is believing!" Broadcast Hardware

We couldn't say it any better.
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Fast Electronic GmbH

USA:
FAST Electronic U.S. Inc
5Commonwealth Road
Natick MA 01760
Tel. (800) 248-FAST
Fax (508) 650-0447
International:
FAST Electronic GmbH
P.O. Box 20 07 19
D 80007 München
Tel. ++49 89 50206-0
Fax ++49 89 50206-199
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Save Disk Space

Program Manager, exactly as you do with
Win-OS/2. Now if they can make this
work with Windows for Workgroups 3.11,
IBM will have areal winner.

Roberta has been developing the

PIVIP version 2.0
PC WORLD

e
PKWARE introduces the next generation of its award
winning compression utility. PKZIP 2.0 yields greater
performance levels than achieved with previous releas
of the software. PKZIP compresses and archives files.
This saves disk space and reduces file transfer time.
Software developers' You can significantly reduce
product duplication costs by decreasing the number o

WORLD CLASS disks required to distribute your applications. Call for
AWARD
Distribution License information.

Put Your Executables on a Diet
Software developers' Save disk space and
media costs with smaller executables. You can
distribute your software in a compressed form
with PKLITE Professional.° PKLITE Professional
gives you the ability to compress files so that
they cannot be expanded by PKLITE. This
discourages reverse engineering of your
programs.
PKLITE increases your valuable disk space by compressing DOS
executable (.EXE and .COME) files by an average of 45%. The operation
PKLITE is transparent, all you will notice is more available disk space!

Compression for YOUR Application
The PKWARE Data Compression Library
allows you to incorporate data
compression technology into your
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. The routines can be used with many popular DOS languages. AWindows DLL and an OS/2 32-bit version is also available!

INC.
(414) 354-8699

OwnDr, WI
53223-2437
fax (414) 354-8559

PKWARE Data Compression Library for DOS $275
PKWARE Data Cornpresslon Library for 05,2 $350
PKWARE Data Compression Library DLL or Windows $350
PISZIP $47.00
PKLITE $46.00
Pti,LITE Professional $146.00
Please add $5.00 5&11 per package in the US & Canada, 511.25 oierseas.
Wisconsin residents add appropriate slate Sa1E:5 tax & county sales tax.
Visa and Mastercard accepted, nu COD orders.
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latest Macintosh version of her readinginstruction program on the Quadra 700,
and it's coming along nicely. The present
version needs an instructor: at one local
private school, that's a 10-year-old student who loves using the software to give
reading lessons to first-graders. Roberta's
goal is to use text-to-speech software to
read the instructions so that the program
can operate without an instructor.
That was proceeding on schedule when
the Quadra's hard disk got flaky. Things
quickly went from bad to worse, until the
machine was barely running at all. Sometimes it would endlessly reboot itself.
Other times it would restart when you attempted to access certain files. It was one
sick puppy.
Disk First Aid said there was aproblem, but it had no idea what to do about it.
Version 2of Norton Utilities for Macintosh
couldn't find any problems to fix. Things
got worse, and Alex decided the only remedy would be to save what we could and
then reformat the hard disk. My primary
backup system (for DOS and Windows)
is Palindrome's The Network Archivist;
that uses aSCSI DAT (digital audiotape)
drive. It's small and portable, so all we
needed was acable to connect the DAT
drive to the Quadra, and software to transfer the files to tape.
The cable was standard. One of the major advantages of aMac is that all you
have to do is hang something like the DAT
onto the SCSI chain and address it, and
the Mac will see it on reboot. The SCSI
Probe freeware program immediately saw
it and knew that it was an Archive (now
Conner) Python 2500 DAT.
We then installed Retrospect 2.0, which
will back up Mac data to just about any
conceivable SCSI device, including almost all tape drives. It automatically uses
the best compression hardware or software
available, and Retrospect Remote will back
up remote Macintosh systems over anetwork. It will also back up to floppies, for
that matter, but Istrongly recommend that
anyone serious about computers should
get abetter backup storage system: floppies
are so much trouble that you'll put off doing backups until it's too late.
Alas, the Quadra was so flaky that we
couldn't get Retrospect to install on its
hard drive. There's alesson here: don't
wait until your drive dies to install your
backup software. Fortunately, the internal

Discover the basic principle of connectivity...

Look to SmarTerm for visionary emulation
and multi-platform connectivity.
It's a basic principle worthy of Galileo:
Sm,arTerm's stellar PC-to-host connectivity puts you at
the center ofyour system. New SmarTerm emulation
software for Windows will expand your vision with a
galaxy of UNIX. VMS, and DG host applications.
SmarTerm 420 for Windows and SmarTerm 340 for
Windows have both been upgraded. We also offer
SmarTerm 470 for Windows, the first full-featured
Data General 470 emulation product for Windows.
And coming soon—SmarTerm for Windows NT!
New Windows Sockets TCP/IP and more!
Assure your system awindow on the future with great
new features like SmarTerm TCP/IP as aWindows
Sockets DLL, drag-and-drop FTY, adialing directory,
ascript recorder, and SmartMouse" enhanced mouse

These corporate support tools include simplified
keyboard remapping, pop-up keyboard, toolbox,
customizable help system, and enhanced button
palettes with icons or text.
Discover SmarTerm.
It's the only emulation software that includes LAT
and SmarTerm TCP/IP
as aWindows Sockets
DLL (a $199 value) FREE
in every package. Discover
the basic principle of
connectivity today.
Call 1-800 EMULATE
(1-800-368-5283).

support!
Test aproven theory for reducing support costs.
It's afact. You'll save money and time with SmarTerm's
pioneering corporate support tools and utilities.

persalt

CONNECTIVITY SOLUTIONS

DOS •Windows •Ethernet •Token Ring

Persoft U.S.A. 465 Science Dr. •Box 44953 Madison WI 53744-4953 •Phone (608) 273-6000 •FAX (608) 273-8227
Persoft Europe World Trade Center •Beursplein 37 •Box 30237 •3001 DE Rotterdam, The Netherlands •Phone +31 10405.3560 •FAX +31 10405.5073
©1993 Persoft, Inc. SmartMouse is atrademark and Persoft and SmarTerm are registered trademarks of Persoft, Inc. Other trademarks mentioned are properties of their respective companies.
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Pournelle
drive is not the only hard disk on that
Quadra: we also have an ancient Priam
Emm330 MacDisk, which longtime readers will remember was originally installed
on aFat Mac about six years ago. It has
been on every Mac we've had since, and
like that ubiquitous bunny, it just keeps
going and going.
Alex got Retrospect installed on that,
after which it was asnap to transfer everything from the Quadra's drive to anew
DAT cartridge. Retrospect formats the tape
as it copies, and it's pretty fast: with verify, it backed up 5715 files, comprising
266.8 MB, in 39 minutes, for an average of
3.7 MB per minute (6.8 copy, 8.4 compare).
We then reformatted the Quadra's hard
disk. The disk's problem appeared to be
with the Mac's HFS, and we did lose one
unimportant directory, but all's properly
restored now.
DAT drives aren't cheap—you'll pay
between $1500 and $2000 for anew one;
refurbished drives are less—but they're
about half the price they were two years
ago. A good DAT drive will work equally
well with DOS and Mac systems: when
we were through backing up the Mac, I

put the DAT back on Big Cheetah where it
belongs. DAT and 8-mm drives are considerably (like 2to 4 times) faster than
their quarter-inch-cartridge cousins, and
they can move between more systems.
DAT tapes are available everywhere.
We get ours at Tower Records for maybe
$15 apop retail. Each holds 2GB, which
means that data-storage media costs are
lost in the noise. If you're serious about
the computer work you do, aDAT with
good backup software is one of the better
investments you can make.

Alex found an interesting

problem with memory addressing the other day.
He had an old clone with no memory expansion on the motherboard, so he used
an old Cheetah memory board with it.
Alas, he addressed the board wrong, so it
overlapped with already-installed memory. The machine would come up, but
whenever he ran aprogram that accessed
that memory area, everything would go
weird.
He got out various test programs, with
interesting results: Checkit couldn't find
aproblem. Checkit Pro died. QEMM and
its Manifest acted as if there were no prob-

lem at all. The new HIMEM.SYS that
comes with W4WG 3.11 announced the
problem at start-up, and it was the only
diagnostic he tried that did find it.
There are other interesting features to
W4WG 3.11, including 32-bit file access
("Taken forward from Chicago," according to the beta documentation) and agreatly improved file manager. W4WG 3.11
isn't just an improved W4WG; it's an improved Windows, and we'll see many of
those in upgrade releases to Windows itself
from time to time.
Meanwhile, Alex has found the secret to
getting W4WG 3.11 to work with Novell
NetWare. The secret, which cost him many
hours of fooling around to discover, is that
Novell drivers are not Microsoft installable. You must install W4WG and then
use the Novell installer. You also must
have aLASTDRIVE=Z statement, or you
won't be able to access all the NetWare
drives. Get all that done, and Bob's your
uncle.
In the course of trying to make NetWare
and W4WG work together, Alex found
that you can get great help from Microsoft
if you are abeta tester (he had his own
beta copy of W4WG 3.11). However, the

"DynaComm. is Microsoft's®
choice for terminal emulation."
It should be yours.
Evaluating terminal emulation software? Consider the one Microsoft
chose for communicating across their world-wide network FutureSoft's
DynaComm for Windows" offers asingle solution for PCs
communicating across multi-platform networks to host computers.
DynaComm features:
•16 Terminal emulation types
for UNIX, DEC, HewlettPackard, IBM, and Data
General systems

TIM HEFLIN
Manager, End-User Services
Microsoft, Inc.

•19 Network interfaces
including TCP/IP and IPX
•Powerful development tools
for creating GUI front ends to
host applications

800-989-8908

DynaComm

_
*FutureSoft.

12012 Wickchester Lane, Suite 600 •Houston, Texas 77079-1222 USA

Network Topology: Ethernet
Networking Protocol: TCP/IP
Host: DEC VAX
21.0
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713.496.9400 •713.496.1090 FAX •800.9898908 Sales (USA)
Windows is atrademark of Microsoft Corporation. Microsoft is aregistered trademark of Microsoft
Corporation. DynaComm and FutureSoft are registered trademarks of Future Soft Engineering, Inc.
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Alexandra
Graham Bell
forgets the
telephone.

Welcome to the
NEW communication generation
Complete access to the Internet-the data superhighway
connecting 15 million people worldwide.
•Local dialup numbers worldwide
2400/9600 bps access
•Unlimited electronic mail Graphics,
icons, music. Private and public file areas
complimentary to all members

•Online shopping Shocking Gray,
DEBSCO Discount Warehouse,
International Merchandise Marketing,
Floppy Pages, Video Learning Library
and other electronic catalogs

•Financial services End of day market
reports and financial news, electronic
periodicals, online financial advisors

•Home Kacera Industries Do-It-Yourself
Forum, featuring household tips, design
plans, online advice, and anational
directory of related services

•Business to business Floppy Pages
directory of services

•Travel Full-service online agency,
Travel 'Tainment

•Online periodicals BBS Callers Digest
10 PERCENT, USA Today, financial dailies

•Thousands of Shareware files

•Sports Live sports updates throughout
the day in the Sports Forum, plus daily
schedules, daily lines, and SportsTalk

•Real time chat Converse one-on-one
or with agroup in one of our many
meeting rooms

•Trade exchange Join the rapidly
growing barter arena
•Real estate Shop for ahome by viewing
full-color photographs, qualify for a
mortgage, shop insurance rates, use the
online mortgage calculator, and more
•Mercury trade Antiques and collectibles
have entered the future. Online
auctions, national directory of related
services, interior design forum, appraisals
and catalogs
•FYI entertainment Electronic movie
guide, trivia contest. Check out local
bands or dinner specials in the national
directory of hot spots, then make your
reservations online

One Corporate Drive • Clearwater, Florida 34622
To activate your membership:

800-736-0122
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M CGRAW- HILL PUBLICATIONS.
MAXIMIZE YOUR REACH.
•4-Architectural Record
a 7-A/C Flyer, Aviation Week
&Space Technology,
AW &ST Russia, Business &
Commercial Aviation, World
Aviation Directory, Buyers
Guide, World Aviation
Catalog Guide
•20-Business Week.

Business Week China,
UnixWorld, Netware
Business Week Poland,
Technical Journal
Business Week International, •39-Electrical World
Business Week Russia
•41-ENR, Construction News
•28-Chemical Engineering
Publishing Network (12
•32C-BYTE, Data
Magazines, 5Newspapers),
Communications, Data
Sweets Catalog File
Communications
•46-Global Finance
International. IAN Times.
•H6-The Physician
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Sportsmedicine,
Postgraduate Medicine
•114-Modern Plastics,
Modern Plastics
International, Modern
Plastics Encyclopedia &
Buyers Guide
•117-Power, Electric Power
International
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Putting Technology to Work

Pournelle
dows, there's an ingenious little device
that becomes amouse, and there are four
PCMCIA slots. The screen is not backlit
but is readable in most normal light. When
you turn it off, it remembers where it was,
so when you turn it back on it's right there
in Microsoft Word for Windows or wherever you left it.
That's the good news. The bad news is
that there's no hard drive; that plus the
lack of backlighting is how they manage
both light weight and long battery life.
Instead of ahard drive, you use the four
PCMCIA slots. Two of these contain system software, applications (Word for WinIf you want or need Windows and dows and Excel are bundled in), and working space. The other two slots will accept
you have any networking requirement
whatsoever, Istrongly recommend you get
standard PCMCIA cards—I plugged in a
W4WG 3.11—not just for the networkSeiko Epson IC memory card that I've had
ing, but because, as Inoted above, it's a here for acouple of years, and while the
OmniBook told me the memory card had
better Windows. On the other hand, while
MS-DOS 6.x gives you quite alot for the
alow battery that ought to be replaced, it
money, there are superior alternatives to
formatted it and wrote aMicrosoft Word
file onto it.
each of its parts.
Incidentally, Icouldn't format the card
MS-DOS 5works fine as DOS; it's very
in drive A with File Manager in Windows:
stable and reliable, and if MS-DOS 6.x
Ihad to open aDOS prompt and do it from
has any speed improvements, Ican't find
them. Bootcon takes care of alternate conthe command line. Interestingly, the system
figurations. Stacker is abetter compresprompt told me to insert ablank "card"
sion utility than what you get with MSrather than adisk. On the other hand, the
File Manager help file doesn't know what
DOS 6and works with PCMCIA cards
(Doublespace will not); and while the
"cards" are, and it tells you that you can
format "floppy disks" from the Disk menu
HIGHMEM.SYS with W4WG 3.11 is
much improved over previous models,
in File Manager; only you can't. The Format Disk option in the Disk drop-down
QEMM from Quarterdeck is still the superior memory manager. Finally, although
menu is grayed out.
MS-DOS 6.x gives an improved SmartRoberta managed to break aleg—
drive over the one in MS-DOS 5, Norton
that's what got me home early from ComSpeedcache is better still—and it handles
dex—so we've spent afew hours out at
CD-ROMs.
Kaiser, giving me some opportunity to exIdrove to Comdex this year, so periment with the OmniBook 425. Mostly
Iused Microsoft Word, but Ialso played
Iwas able to carry awhole bunch of mawith Excel. There's no floppy disk: the
chines to experiment with. Alas, things
OmniBook comes with anew file
conspired to keep me from doing that.
transfer program from TravelThe first three days were eating Software called LapLink
en by running around looking
Remote Access.
at candidates for the Shelly
Once installed, this program
Awards, Tuesday night was literally eaten by my being the
automatically moves stuff back
and forth between the Omnichef for BYTE's entry into the
Book and whatever it's conMicrografx Chili Cook-Off—
nected to, but fair warning: it
we didn't win the formal vote,
does that by continually polling
but there seemed to be ageneral agreement that mine was the best
the port you've specified. In my case, Iinstalled the other half of that program on
there—and then things happened at home
the Zenith, and Iabout went nuts trying
to cause me to come back early instead of
staying the whole week. Consequently, I to figure out why Icouldn't attach amodem to the Zenith's serial port. The anwasn't able to do much laptop testing.
swer was to remark out the stuff in CONIcarried, in addition to Old Reliable
FIG.SYS that Traveling Software put
(the ancient Zenith Mastersport), the new
Hewlett-Packard OmniBook 425. This is
there; otherwise you get continuous polling, which makes the modem soggy and
the smallest and lightest full-size laptop
hard to light.
I've ever seen. It has a486, it runs Win-

diagnostic tools are pretty awful: MSD
(Microsoft System Diagnostic), the program that supposedly takes acomplete
snapshot of your system to enable the Microsoft help-line people to see what's going on, is quite an old program and doesn't
understand anumber of new features.
He also found that you really must go to
CompuServe if you want Microsoft to hear
your bug reports. Sending them in by fax
or mail, or leaving areport on voice mail,
produced no discernible result, but reports
posted in the Microsoft area on CompuServe seem to get quick attention.
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We've Made It
Perfectly
Clean
The most advanced, innovative and

best sounding digital audio boards
come from Antex. That's why they're
preferred by OEMs and integrators

O

worldwide for broadcast, recording and
multimedia applications.
•Multiple compression formats -ISO/MPEG/MUSICAM,
Dolby AC-2, CD-ROM XA, MS ADPCM, IMA

•AES/EBU/SPDIF Digital I/O
•Balanced analog I/O

ar •Programmable floating point DSP
•Onboard EEPROM for software security
•16-bit stereo, 64x oversampling Sigma Delta
•High-level DOS/Windows drivers

The Series 2/Model SX-23
Digital Audio Processor

•Dual-device and multiple adapters
•Voice wavetable synthesis
•SCSI/MIDI interfaces

ISO/IVIPEG/NIUSICANI Coding

ANTEX
digital

AUDIO

The difference is clear.

AES/EDU/SPDIF Digital I/O
Balanced Analog I/O

800/338-4231 •310/532-3092 •FAX 310/532-8509
16100 South Figueroa Street, Gardena, California USA 90248
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• Mark Eppley Chairman &CEO
Traveling Software, Inc
L.A. Times, Washington Post
• Larry Magid Syndicated Columnist
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L.A. Times, Washington Post
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Computer Fair! s' Linda Latham, Program Manager
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Pournelle
Ihaven't made up my mind about the
OmniBook 425. On one hand, it's one
heck of alot of machine in asmall and
light package. The keyboard is alittle bit
cramped, but it can be used in awkward
positions as well as when it's sitting on
atable, and it does the job. Similarly,
the little mouse thingy that pops out on a
hinged arm seems a
little squirrelly, but
it does work, and
while it takes some
getting used to, you
can use it. There's
no floppy drive (I
am told athird-party floppy drive is
available, but Ihave
not seen it), but I'm putting aPCMCIA
drive into one of my networked desktop
machines, and for that matter, the LapLink
Remote Access communications package
works. The lack of ahard disk is compensated for by the convenience of the
PCMCIA slots: just carry apocket full of
PCMCIA cards, and you'll never lose your
work to adying hard disk.
Laptops tend to be personal: you like
them or you don't. Iam certainly fond
enough of the HP OmniBook 425 to recommend that you have alook at it. You
may like it alot.

At the other extreme from the HP
OmniBook 425 is the Zenith Z-Note
325Lc active-matrix color laptop. Marilyn Niven, my partner's wife, is very fond
of her Z-Note 325Lc. It's not very light,
and the battery life is under 4hours; but
it's certainly portable, the screen is bright
and clear, and it's apowerful Windows
machine.
The hard disk died one day after the
warranty expired, but Conner was kind
enough to replace it free anyway, although
the symptoms are that it looks like someone dropped it. That's about the only problem the Nivens have had with the machine.
I've had enough experience with Zenith
portables to know they are reliable and
rugged; after all, I've been carrying them
since they invented the clamshell portable.
You might even be tempted to make the ZNote 325Lc your one and only machine,
forgoing adesktop system entirely.
When the Niven laptop's hard disk died
just before Marilyn was scheduled to use it
to run the art show at ascience fiction convention, we loaned them aBSE Flashdrive.
For those who don't remember, this is a
portable battery-powered hard drive that's
smaller than acigar box. Used with Norton
Speedcache, it even made Windows tolerable, which is quite afeat for aparallel-
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DADiSP combines more than 500 functions for displaying and
analyzing your type of data with the power and flexibility of a
spreadsheet. Construct sophisticated data analysis in windows,
in seconds, at anew level of price/performance.
Now Data Analysis is as
easy as pushing a button.
No more fumbling with business software. And no need to
learn anew programming language. Just point and click
and DADiSP displays your results immediately. Load
anew data series, matrix, signal or image, and all
cells update automatically.

DADiSP/WIN
lier LO1 C
E1 1993 DSP

Extended features tackle your
toughest Data Analysis problems.
With DADiSP, you can build an endless number of new worksheets and even your own custom menus. And DADiSP/DDE
let's you run external software—IEEE 488 drivers, data
acquisition software, even your own analysis programs.

Call today: 1-800-777-5151
for your Free DADiSP Trial Kit. DADiSP is available for SUN,
HP, IBM, NeXT, DEC, Concurrent, and Silicon Graphics work
p
stations, and of course, IBM PC compatibles.

is

Development
Corporation
One Kendall Square Cambridge, MA 02139
Phone 617-577-1133, FAX 617-577-8211

DADiSP/Windows
Cirdle 306 on Inquiry Card.

Pournelle
port hard drive.
You can't boot from aFlashdrive, but
you can do everything else. They're also
great for storing critical files and are aconvenient way to sneakernet files from one
place to another. Early versions of MSDOS 6had abug that wouldn't let you
have Flashdrive partitions larger than 33
MB, but MS-DOS 6.2 has fixed that (and
yet it was abug in DOS, not in the BSE
software).
A BSE Flashdrive is agood combination to use with an HP OmniBook: put the
Flashdrive in your checked luggage, and
it's available in your hotel room while you
use the OmniBook as anotebook. Ialso
use one that way with the Gateway Handbook. If you don't know about Flashdrives,
you should.

harming nothing else, and it was easy to
replace.
Several industry sources report that Pentium systems have had cooling problems,
which isn't surprising: you cannot merely
fry, but boil an egg on top of aPentium
chip. At Comdex, PC Power & Cooling
had exhibits of cooled and uncooled Pentium systems. They also sell atemperature sensor that screams bloody murder if
the internal temperature in your computer
goes over 110°F. It's worth getting one of
those, whatever else you do.
If your systems are getting flaky and
you suspect either apower problem or a
dying cooling fan, replace your power supply with one from PC Power & Cooling; I
think you will be glad you did. Recommended.

Iknow how to solve power and
cooling problems with Pentium machines:
get PC Power & Cooling power supplies.
Longtime readers will recall that Ihave
been recommending PC Power & Cooling power supplies ever since my first
Cheetah machines were assembled with
them. In the years since, Ihave had one
wear out, and it failed quite gracefully,

It's short-shrift time: there are a
bunch of things, each worth alot more
space, but which Isimply won't have time
to say much about.
I'll start with Federal Soapbox: this is a
program that impressed my policy-wonk
son Richard. If you have an interest in legislation or regulations, this tells you precisely which officials or congresspersons

are relevant. It gives their addresses, and it
will make mailing labels, send MCI Mail,
or generate faxes as you choose. Specialized, but extremely useful if you need it.
Recommended.
Iwouldn't have thought that you could
make an indestructible keyboard, but one
appeared in my mail from Everswitch
USA. The top is like asolid block of aluminum with akeyboard painted on it. You
might hurt it with asledgehammer, but
you'd have to work at it. Iwould hate to
do rapid typing on it—no sense of feel at
all—but if you need to expose akeyboard
to the public or to guys in work gloves,
this is the thing to use.
The Random House Book and CDROM Random House Unabridged Dictionary is precisely that: the whole thing in
both book and CD-ROM form—all the
retrieval software you want, plus the hard
copy-30 pounds of English. Next to the
Oxford English Dictionary on CD-ROM,
this is as good as you can get. There are a
couple of minor glitches: for instance, you
can't find the word mother except as mothbr. That's small beer, though. This is the
real thing, and if you like words you'll
love this.
continued

There Are 275,000 Good Reasons to Advertise in the BYTE Deck!
The BYTE Deck mails to aselect group of 275,000 BYTE subscribers who are proven direct market buyers.

In fact, BYTE subscriber surveys show that many readers prefer to buy through the mail order/direct channel:

Direct Channel Preference
for Purchases of:

Software

76%

Peripherals

70%

Computer Systems

69%

Networking

48%
Source: 1993 Subscriber Study

The average BYTE reader influences the purchase decisions of 107 others, works in acompany with more
than 1,000 employees, and influences more computer product purchases than any other person in

his/her organization. The BYTE readership provides quality leads.
Why settle for anything less?

Call today at (603) 924-2518 or fax your order to (603) 924-2683.
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Personal
SCOTTY
Computers seety•
ISA/VESA Bus
25
33
33
50
66

MHz
MHz
MHz
MHz
MHz

i4865X
i48611X
14156DX
1486DX.2
1486DX2

S
S
S
S
S

1,269
1,349
1,499
1,399
1,669

The Fine Art of Computing for the Fine Art of People

Intel Processor of your choice (SX25, SX33, DX33, DX2-50, DX2-66) (Upgradeable to
Pentium Overdrive Processor), 4MB of RAM (MAX 64MB RAM), up to 256KB SuperFast
Cache RAM, Space Saving Tower Design with 200 watt power supply and 8 drive bays,
3.5" 1.44MB 84 5.25" 1.2MB floppy drives, 2serial, 1parallel and 1game port, 212MB IDE
Hard Drive 14ms, 1MB SuperVGA Video Accelerator VESA LocalBus Graphics Adapter,
14" SuperVGA Color Monitor (1024 x 768, .28mm, NI), Internal FAX/MODEM 9600/2400,
Microsoft compatible serial mouse, MF-101 enhanced keyboard, Microsoft DOS 6.2,
Microsoft Windows
3.1, Quicken for Windows, PFS: Window Works, Prodigy and other
FAX/MODEM Communications software.

EISA/VESA Bus
33 MHz 1486DX

S 3,599

50 MHz 1486DX2

S 3,669

66 MHz 1486DX.2

S 3,889

ISA/PCI Bus
60MHz Pentium PS-60

S 2,699

66 MHz Pentium P5-66

S 2,999

EISA/PCI Bus
PLEASE CALL!
SCOTTY PS-60/66
RAID SERVER

Intel 486DX2-66MHz, lan of RAM (MAX 128MB RAM), 512KB SuperFast Cache RAM,
(EISA-Bus), SCOTTY POWER Tower Design with 250 watt power supply and 10 drive bays,
3.5" 2.88 floppy drive, 2 serial, 1 parallel and 1 game port, EISA-Bus SCSI-2 Caching
Controller wtth 4MB, 660MB SCSI-2 Hard Drive 10ms, 1MB SuperVGA 'video Accelerator
VESA LocalBus Graphics Adapter, 14" SuperVGA Color Monitor (1024 x 768, .28mm, NI),
Microsoft serial mouse, MF-101 enhanced keyboard, Microsoft DOS 6.2 8r. Microsoft
Wndows.
Intel Pentium P5-60/66MHz, 8MB of RAM (MAX 128MB RAM), 512KB SuperFast Cache
RAM, (3 PCI Slots), Space Saving Tower Design wtth 200 watt power supply and 10 drive
bays, 3.5" 2.88 floppy drive, 2serial, 1parallel and 1game port, 420MB IDE Hard Drive
14ms, 1MB SuperVGA Video Accelerator PCI LocalBus Graphics Adapter, 14" SuperVGA
Color Monitor (1024 x 768, .28mm, NI), Internal FAX/MODEM 14.4/9600, Microsoft serial
mouse, MF-101 enhanced keyboard, Microsoft DOS
6.2, Microsoft Windows,
FAX/MODEM Communications software, RAID Server utility software.
Intel Pentium P5-60/66MHz, 32MB of RAM (MAX 256MB RAM), 512KB SuperFast Cache
RAM, (3 PCl/6 EISA), Server-Tower Design with 3 redundant 350 Watt Power Supplies and
10 hard drive bays, 3.5" 2.88 floppy drive, 2 serial, 1 parallel and 1 game port, 10
425MB SCSI-2 Hard Drives 12ms, EISA-Bus 3-in-1 Ethernet LAN Adapter, MYLEX PCI
LocalBus DRIVE ARRAY RAID SCSI-2 Host Adapter (RISC Intel 960) (RAID Levels 0,1,2and 5),
external SCSI-2 adapter, 1MB SuperVGA Video Accelerator PCI LccalBus Graphics
Adapter, 14" SuperVGA Color Monitor (1024 x 768, .28mm, NI), Microsoft serial mouse,
MF-101 enhanced keyboard, Microsoft DOS 6.2, Microsoft Windows 3.1, RAID Server
utility software

TO ORDER, CALL

1400•SCOTTY1

Additional Pricing for Upgrades
4MB Additional RAM

173

340MB IDE HD
420MB IDE HD
540MB IDE HD

140
240
340

15" SuperVOA Monitor
17" SuperVGA Monitor

175
549

MuftiMedia MPC2
16-Bit Sound Card, SONY
Double Spin CDROPA,
USA Today CDROM, COMPTONS
InterActive Encyclopedia

449

CURS
vON -PR 814/-8PM
SA" 9A1V-5M
S1J1 12PM-5PM ET

WAYS TO PAY
McerlerCeni, VISA, SCOTTY EZ-Cerd,
Cashiers
Check,
Mersey
Order,
Rusin«. a Personal Financing a
Leasing «walkable upen approved,
90ihrys SAME AS CASH!, COD.

TECH SUPPORT:
(407)-692-4223

SCOM' SYSTEMS INTERNATIONAL, INC., 1784 NW FEDERAL HWY., STUART, FL 34994, PHONE :(4071692-4223 FAX: (407)692-3323
Ihe SCOT!, Isla Co kr el, end Foe Art
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Something Missing?
Complete your BYTE collection by
ordering Back Issues today!
1990

1991

1993

1992

1994

January
February
March
April
May
June
July
August
September

Pournelle
Books of the month: John Keegan's
AHistory of Watfare (Knopf, 1993) is one
of the few books I'll call important: it's
an examination of why men—and that's
not sexism, but the subject of the book—
fight, and whether we still need war. Agree
or not, you're in for aheck of aride. And
so you are with John Podhoretz's A Hell Of
A Ride (Simon & Schuster, 1993), an insider's story of just what happened to send
George Bush from an unbeatable 91 percent popularity to defeat by an Arkansas
governor. Not quite as funny as O'Rourke,
and perhaps abit more serious.
The computer book of the month is
Francis Hamit's Virtual Reality and the
Exploration of Cyberspace (Sams, 1993).
Iwrote the preface for this because Ithink
it's arealistic cut through the hype to look
at virtual reality. It's also akey to access
David Mitchell's DIASPAR Virtual Reality Network, and anyone who is really
interested in virtual reality cannot afford

October
For More Information

November
December
Special
Issues

IBM

Outlook '92

Windows '92

Windows '93

Portability '92

BGuide Summer '93
BGuide FA '93

Special Issues U.S. Delivery $3.00 Foreign $4.00
1990 through 1994 U.S. Delivery $6.00, Foreign Delivery $8.00, Canada &Mexico
$6.50
All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00
checks must be in U.S. funds and drawn on aU.S. bank.

Please indicate which issues you would like by checking (V) the boxes. Send
requests with payment to:
BYTE Back Issues,

One Phoenix Mill Lane
Peterborough, N.H. 03458
(603) 924-9281
D Check enclosed

Charge:

D VISA

The smallest and lightest full-size laptop I've
ever seen. I'm fond of the Hewlett-Packard
Omnilitook 425 (with 40-MB hard drive,
$2125; with 10-MB flash disk, $2375).
Contact Hewlett-Packard Co., 1000
Northeast Circle Blvd., Corvallis, OR 97330,
(800) 433-1254 or (503) 757-2004; fax
(800) 333-1917. Circle 1061.
The #93)(E Professional Graphics
Accelerator ($345 to $1095) is very fast and
looks great. Contact Number Nine Computer
Corp., 18 Hartwell Ave., Lexington, MA
02137, (800) 438-6463 or (617) 674-0009;
fax (617) 674-2919. Circle 1062.

E MasterCard

If you experiment with your system at all, you
need Bootcon 2.0 ($79). Contact Modular
Software Systems, 25825 104th Ave. SE,
Suite 208, Kent, WA 98031, (800) 438-3930
or (206) 631-5781; fax (206) 631-5779.
Circle 1063.

Card#
Exp. Date
Signature

Retrospect 2.0 ($249) will back up Mac data
to just about any conceivable SCSI device.
Retrospect Remote ($449) will back up
remote Macintosh systems over anetwork.
Contact Dantz Development Corp., 4 Orinda
Way, Building C, Orinda, CA 94563, (510)
253-3000; fax (510) 253-9099. Circle 1064.

Name
Address
City
State

Next to the Oxford English Dictionary on CDROM, the Random House Book and CD-ROM
Random House Unabridged Dictionary
($159; book only, $100; CD-ROM only, $79)
is as good as you can get. Contact Random
House Reference and Electronic Publishing,
201 East 50th St., New York, NY 10022,
(800) 733-3000 or (212) 751-2600; fax
(800) 659-2436. Circle 1060 on Inquiry
Card.

Zip

All orders must be prepaid. Please allow four weeks delivery.
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Putting Technology to Work

Circle 309 on Inquiry Card.

not to know about that.
One of the games of the month is MicroProse's Master of Orion, agame of stellar conquest with diplomacy: it keeps
growing on you; be sure to get on-line and
download the latest upgrades, since the
original was abit buggy. The other is Dynamix's Betrayal at Krondor, about the
best fantasy role-playing game Ihave come
across. It's based on Ray Feist's Magician
series, and it plays like reading anovel.
Warning: both of these are time eaters.
Critical Path from Media Vision is a
chase game of akind that I'm not terribly
fond of, but it's adarned good illustration
of just what you can do with multimedia
now: the action was filmed with Hollywood actors in Chroma-Key with compressed real-time (albeit rather small)
video. It also features my friend Min Yee,
Media Vision vice president and formerly
the publisher of Microsoft Books; it's just
about worth the price of the game just to

hear his maniacal laugh.
Next month, more multimedia, including ReelMagic from Sigma: full-screen
real-time video from aCD-ROM. The first
time you see it, you'll be amazed. Also
next month: amultimedia shoot-out, and
some words about the DTR Dauphin, a
small, pen-based 486 Windows machine
that's getting closer to the pocket computers Iwrote about 20 years ago in The
Mote in God's Eye. There's just alot going
on out there in Microland....
Jerry Pournelle holds a doctorate in psychology
and is a science fiction writer who also earns a
comfortable living writing about computers present
and future. Jerry welcomes readers' comments
and opinions. Send a self-addressed, stamped envelope to Jerry Poumelle, do BYTE, One Phoenix
Mill Lane, Peterborough, NH 03458. Please put
your address on the letter as well as on the envelope. Due to the high volume of letters, Jerry cannot guarantee apersonal reply. You can also contact him on the Internet or BDC at Jerryp@bix.com.

A portable battery-powered hard drive that's
smaller than acigar box, the BSE FlashdrIve

Microsoft Encarta ($395) is one heck of a
history encyclopedia CD-ROM. Ihave to say

(210 MB, $749; 340 MB, $849; 500 MB,
$1099; smaller sizes are also available) is great

Ilike every darned one of Microsoft's
Multimedia CD-ROM music collections
($79.95 each). Contact Microsoft Corp., 1

for storing critical files. Contact The BSE Co.,
Inc., 2114 North Fourth St., Flagstaff, AZ 86004,

Microsoft Way, Redmond, WA 98052, (800)

Circle 1065.

426-9400 or (206) 882-8080; fax (206) 8838101. Circle 1070.

If your systems are getting flaky and you suspect

You install OS/2 for Windows ($49) on a

either a power problem or adying cooling fan,
replace your power supply with one from PC
Power & Cooling, Inc. ($89 to $349), 5995

your Windows, complete with your desktop and
applications, run under OS/2. Contact IBM

(602) 527-8843; fax (602) 527-1540.

Avenida Encinas, Carlsbad, CA 92008, (800)
722-6555 or (619) 931-5700; fax (619) 9316988. Ithink you'll be glad you did.
Recommended. Circle 1066.

system already running Windows, and it makes

Corp., 1 Old Orchard Dr., Armonk, NY 10504,
(800) 342-6672 or (914) 765-1900; fax (313)
225-4020. Circle 1071.
The LapLink Remote Access file transfer

certain legislation or regulations, gives their

program is available from Traveling Software,
18702 North Creek Pkwy., Bothell, WA 98011,
(800) 343-8080 or (206) 483-8088; fax (206)

addresses, and will make mailing labels, send

487-1284. Circle 1072.

MCI Mail, or generate faxes as you choose.
Contact Soapbox Software, 10 Golden Gate Dr.,

Master of Orion ($59.95), agame of stellar

Federal Soapbox ($129) tells you precisely which
officials or congresspersons are relevant to

San Rafael, CA 94901, (800) 989-7627 or (415)
258-0292; fax (415) 258-0294. Circle 1067.

conquest with diplomacy, keeps growing on me.
Contact MicroProse, 180 Lakefront Dr., Hunt
Valley, MD 21030, (410) 771-1151; fax (410)

The Creative Labs Multimedia Kit ($549.95 to
$999.95) works just fine, and Ilike the

771-1174. Circle 1073.

speakers. Contact Creative Labs, 1901
McCarthy Blvd., Milpitas, CA 95035, (800) 998-

Betrayal at Krondor ($69.95) is based on Ray
Feist's Magician series, and it plays like
reading anovel. Contact Dynamix, 1600

5227 or (408) 428-6600; fax (408) 428-6611.
Circle 1068.
Icould hear the difference in sound quality from
the speakers in the Media Vision Pro 16
Multimedia System upgrade kit (System 1,
$1049; System 2, $1195). The action in Critical
Path ($79.95) is adarned good illustration of
just what you can do with multimedia now.
Contact Media Vision, 47300 Bayside Pkwy.,
Fremont, CA 94538, (800) 348-7116 or (510)
770-8600; fax (510) 770-9146.
Circle 1069.

Millrace Dr., Eugene, OR 97403, (503) 3430772; fax (503) 344-1754. Circle 1074.
You might hurt the Everswitch indestructible
keyboard ($795) with a sledgehammer, but
you'd have to work at it. Contact Everswitch
USA, 12079 Tech Rd., Silver Spring, MD
20904, (800) 794-8243 or (310) 680-3100;
fax (301) 680-9425. Circle 1339.

Free, Unlimited Technical Support
30-Day Money Back Guarantee
Same-Day Shipping
(702) 831-2500
Fax: (702) 831-8123
P.O. Box 6091
ran is our forte

Incline Village, NV 89450
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What's New Hardware
WATCH THE SHOP FROM YOUR
MONITOR
The Model 722 PC Workmate
($525) lets you watch a live
video in awindow on your VGA
display. From Telebyte Technology (Greenlawn, NY), the device incorporates afull multiband VHF/UHF/CATV tuner
that can receive up to 70 channels of TV information. The PC
Workmate also has direct video
inputs for aVCR, avideodisc,
acamcorder, or asurveillance

camera with abuilt-in speaker.
The unit merges the VGA signal
with the video signal and sends it
to your monitor. You control the
display mode, window position,
video source, and channel from
the front panel.
Phone: (800) 835-3298 or
(516) 423-3232.

sensor terminals are integrated,
you don't need aterminal panel.
You can connect up to 15 units
to one parallel port with the expandable unit.
Phone: (800) 736-8810 or
(408) 736-8800.
Circle 1274 on Inquiry Card.

HIGH-SPEED IMAGING
The Chromax 2400S graphics
accelerator ($899) uses three S3
accelerator chips, each of which
controls an 8-bit-color channel
of 24-bit RGB color displays.
Resolution goes up to 1280 by
1024 pixels with 16.7 million
colors. From Umax Technologies (Fremont, CA), the card is
available for ISA, VESA, and
PCI systems. The 3-MB-DRAM
ISA version is expandable to 6
MB; the standard VESA and PCI
versions have 6MB of DRAM
built in. Built with the deluxe
version of the AutoCAD driver,
the Chromax 2400S provides a
display list, aspyglass, real-time
panning and zooming, abird'seye view, and on-line help. A
virtual screen helps with the panning and editing of large pieces
of artwork, and amonitor-calibration utility is available for
gamma corrections.
Phone: (800) 562-0311 or
(510) 651-8883.
Circle 1275 on Inquiry Card.

Circle 1279 on Inquiry Card.

DATA ACQUISMON VIA THE
PARALLEL PORT
An analog-input and digital-I/O
device, the Datashuttle (from
$995) connects to desktop and
portable PCs via the parallel port.
A high-speed pass-through interface lets you continue to use
your printer or modem. From
Strawberry Tree (Sunnyvale,
CA), the Datashuttle ships with
Quicklog applications software
for signal conditioning, logging,
graphing, set-point and PID control, and alarms. The device has
an accuracy of 0.005T for thermocouple measurement. Since
220
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VESA AND PCI CACHE
CONTROLLERS
The KT-410A VL-Bus ($175)
and the KT-910A PCI ($255)
IDE cache controller kits support four IDE drives, with acapacity of up to 4 GB each, and

two floppy drives. The cache,
expandable from 512 KB to 16

An audio PCMCIA
card with its own
high-fidelity speaker and a DSP chip,
the Port•able Sound
PCMCIA supports
most programs written for Sound Blaster. The Type II PCMCIA
card lets you record and play back CD-quality, 16-bit digitized
voice, music, and sound. You can simultaneously play synthesized and digitized audio files. The card has built-in volume
control, ajack for asecond speaker, and astereo headphone
jack. The compact speaker is detachable. Cost is $279.95.
((ma( t I)SP Soluttons, Palo Alto, CA, (916) 621-1787.
Circle 1271 on Inquiry Card.

MB, is composed of DRAM operating at 80 ns in 256-KB and land 4-MB SIMMs. From BusLogic (Santa Clara, CA), each
card has an IDE-disk data rate
of 5 MBps, asystem-bus data
rate of 20 MBps, and an average
disk seek time of less than 0.3
ms. In addition to supporting
DOS and Windows, the cards
provide 32-bit support for NetWare, OS/2, and Unix (sco, Interactive, and AT&T). The KT910A PCI controller is software
configurable.
Phone: (408) 492-9090.

DOS or Windows. The 630-MB
drive has adata transfer rate of
300 KBps, an average access
time of less than 380 ms, and a
64-KB internal buffer. Digitalaudio output lets you play back
74 minutes of full-motion video
from a 12-cm disk using video
in CD format. You can also play
your favorite audio CD white
you're working in an application.
Phone: (510) 623-8988.

Circle 1280 on Inquiry Card.

An 1/0 PC card, the PowerPort
($59) from Buffalo Products
(Salem, OR) increases the printing speed of your parallel printer, such as the Hewlett-Packard
Laserlet 4, to as fast as 150,000
characters per second. Compatible with all ISA-bus PCs running
DOS or Windows, the PowerPort plugs into any 8- or 16-bit
slot on your computer's motherboard; it can use the LPT1 or
LPT2 port address.
Phone: (800) 345-2356 or
(503) 585-3306.

CD MULTIMEDIA
Aztech Labs' (Fremont, CA)
CDA 268-01A double-speed
CD-ROM drive ($199) is MPC
2—compliant and features MDR
(motorized disk return) technology, which eliminates the need
for caddies and frees you from
manual tray-loading. Compatible with Kodak's Multisession
Photo CD software, the drive lets
you view multiple photo-realistic images on your PC screen in

Circle 1277 on inquiry Card.

FASTER PRINTING

Circle 1276 on inquiry Card.

PLUG-AND-PLAY NETWORK
ADAPTER
The EtherGo network adapter
($99) from Alta Research (Deerfield Beach, FL) features aNational Semiconductor AT/LANtic Ethernet controller with a
custom ASIC that lets ISA cards
support the Intel/Microsoft Plug
and Play ISA specification. The
adapter ships with autility that
provides automatic self-configuration for systems that do not
support Plug and Play.
Phone: (800) 423-8535 or
(305) 428-8535.
Circle 1278 on inquiry Card.

MULTIMEDIA ON ACARD
HiPerVideo 928Movie, which
was developed in conjunction
with IBM, combines aWindows
graphics accelerator card with
software movie acceleration, 16bit audio, and aVESA Media
Channel expansion option. From
VideoLogic (Cambridge, MA),
the card uses the company's
Powerplay Digital Movie Accelerator, acustom ASIC that
provides seamless integration of
the video and PC graphics subsystems, enabling you to play
back full-screen video at 30
frames per second. The VESA
Media Channel connector supports avideo data connection between peripherals, such as videocapture cards or MPEG playback
devices, and the graphics subsystem.
Phone: (617) 494-0530.
Circle 1281 on Inquiry Card.

EASY SCSI CONNECTION
\16 hi( PCMCIA SCSI

controller, the SCSI2Go (from $329)
lets you easily add SCSI storage
devices and I/O peripherals to
your notebook or desktop computer with aPCMCIA Type II
slot. From Future Domain (Irvine, CA), the card has SCSI-2
data transfer rates of up to 10
MBps and a2-KB internal FIFO
buffer. With the card installed,
your system automatically re-

ACROSS-P
LATFORM, P
APER-DRIVEN
S
CANNER

r

With no on/off switch, the pa-per-driven PaperMax personal scanner is automatiMINTALS
cally activated and begins
scanning when you insert paper into it. A typical typed
page scans in less than 6
seconds, and the image immediately appears on your
PC (running either DOS or
Windows) or Mac screen on
top of whatever application
you're running. Image enhancement and compression during the scanning process produce a
small, file-size image suitable for communication via fax or E-mail.
MaxMate software supports such image formats as PCX, BMP, TIFF, and PICT, in addition to its
own file format. You can annotate scanned documents with "sticky notes" and highlight them with
an electronic marker; annotations can be viewed across platforms. You can view, save, and print
aMaxMate document received through E-mail regardless of the type of sending or receiving platform. The 2Y2-pound scanner fits between your keyboard and monitor. The unit costs S499.
SIM, Nand ...arr.«.
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CA, (800) 787-7007 or (415) 812-6400.

Circle 1272 on Inquiry Card.

configures itself and installs the
SCSI peripheral.
Phone: (714) 253-0400.
Circle 1282 on inquiry Card.

PORTABLE CONNECTIONS TO
TOKEN RING
Olicom •
s(Plano, TX) PCMCIA
Adapter ($495) connects your
notebook or laptop PC to tokenring networks via the PCMCIA
Type II or Type III port on the
PC. The adapter uses Olicom's
PowerMac drivers and complies
with the PCMCIA revision 2.0
specification. The adapter supports network operating systems
such as NetWare and LAN Manager; it is compatible with DOS.
Windows, and OS/2.
Phone: (214) 423-7560.
Circle 1283 on inquiry Card.

Xircom's (Calabasas, CA) CreditCard Token Ring Adapter and
Pocket Token Ring Adapter III
($599 each) feature SmartRing
software and acomplete LANsupport program that supports
most network operating systems.
The 16-/4-Mbps CreditCard Token Ring Adapter fits into any

PCMCIA Type Il ar III slot. The
Pocket Token Ring Adapter III
connects portable and desktop
PCs to a16-/4-Mbps token-ring
network through the parallel port
and supports enhanced parallelport data transfers: its Phantom
Power Cable powers the adapter
directly from aPC's mouse or
keyboard port. Both adapters include cable connectors for STP
and UTP token-ring cabling.
Phone: (818) 878-7600.
Circle 1284 on Inquiry Card.

COMPUTER TALK
A three-piece computer speaker
system, the ACS3 ($200) from
Altec Lansing (Milford, PA)
consists of two self-powered,
shielded satellite speakers and
an amplified subwoofer. The
subwoofer has amultipath cham-

11,10%i ie

ber to enhance sound reproduction. Frequency response is 40
Hz to 20 kHz ±3 dB, and the signal-to-noise ratio is 78 dB. The
system runs on AC power.
Phone: (717).296-4434.
Circle 1285 on Inquiry Card.

The magnetically shielded CS1400 speaker system ($149.99)
from Labtec Enterprises (Vancouver, WA) is a I5-W RMS
system with a3-inch rolled-edge
woofer and 2-inch alnico tweeters. The system's controls for
volume, treble/bass, and balance
are on the front of one speaker.
Two line inputs are available for
secondary source applications.
Phone: (206) 896-2000.
Circle 1286 on Inquiry Card. V
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What's New Hardware

CABLE TESTER

A

A PC-based cable tester with a
graphical wiring display, the CableEye ($1495) from CAMI Research (Lexington, MA) features
an internal cable database with
descriptive notes, label-printing
capability, hard-copy wiring output on laser or dot-matrix printers, and macro functions for unskilled operators. The system
includes an expandable hardware-test fixture that links to
your PC via aserial port.
Phone: (617) 860-9137.
Circle 1289 on inquiry Card.

PERSONAL PRINTER
The OL410e ($899) from Okidata (Mount Laurel, NJ) is a
compact, 4-ppm LED/laser printer with 600-dpi output. It includes 12 resident scalable fonts,
2MB of RAM, and aRISC microprocessor that lets you print
the first page of your document
just 25 seconds after you turn
on the printer. Parallel and serial
interfaces with auto-switching
let you connect the printer to any
type of computer or allow two
PCs to share aprinter. A powersave mode automatically reduces
power use to less than 15 W
when the printer is inactive.
Phone: (609) 235-2600.
Circle 1287 on Inquiry Card.

FLEXIBLE SCANNER
ScanMan PowerPage ($799) is
acompact, motorized, boardless
scanner. You can use it as a
sheet-fed, full-page scanner or
detach the motorized scanning
head from its base and use it as a
222
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hand-held scanner. From Logitech (Fremont,
CA), the 256gray-scale scanner is TWAINand OLE 1.0—
compliant and
has a 25- to
400-dpi resolution. Thresholding and dithering features automatically adjust
text and image contrast to produce high-quality copies and faxes. Communication between the
computer and the scanner is software controlled.
Phone: (510) 795-8500.
Circle 1288 on Inquiry Card.

TV-TO-PC INTERFACE
A video interl ace card that allows you to watch TV on your
VGA monitor, Video Galaxy
($293) is compatible with major
video standards and image file
formats. From Aztech Labs (Fremont, CA), the 16-bit card provides live TV displays at aresolution of 1024 by 768 pixels in
up to 16 million colors. An on/
off TV timer lets you preset the
TV to turn on at aspecified time;
adigital clock and preset status
can be displayed on the VGA
screen. The card, which accepts
video from aTV, avideotape, a
camcorder, or alaserdisc play-

er, has four audio sources and allocates each video source to a
specific audio source.
Phone: (510) 623-8988.
Circle 1291 on inquiry Card.

LABEL AND BADGE PRINTER
A dedicated label printer, the PTouch PC ($449) from Brother
International (Somerset, NJ) lets
you print images from your computer screen onto laminated adhesive labels. Mac- and PC-compatible, P-Touch PC can print
most combinations of on-screen
fonts, graphics, bar codes, and
company logos. P-Touch PC can
do thermal-transfer printing and
import bit-mapped graphics, as
well as print mailing labels with
the option of automatically printing the date and time on each label. The unit supports ATM and
TrueType fonts and includes
more than 250 scalable symbols.
Phone: (908) 356-8880.
Circle 1292 on Inquiry Card.

INTERNAL FAX MODEM
A V.32bis/V.42bis tax modem
card, the T/PortModem 144OPT
($299) sends and receives data
or faxes in the background while
you work on your PC. The Telcor Systems (Natick, MA) card
has acoprocessor, 14 KB of
transmit buffer, and 16 KB of
receive buffer dedicated to the

T
ALK AND S
END D
ATA, T
OO
The enhanced MT1932PCS
MultiModem ($949), which
is based on V.32terbo tech,.
.
.
,Iiii.,
nology, has aTalk Anytime
feature that activates voiceover-data communications
whenever the handset is
picked up. From Multi-Tech
Systems, the voice/data/fax modem operates at 16.8 Kbps
and 19.2 Kbps. When you use Talk Anytime, you can switch to
simultaneous voice-over-data mode without having to configure
the modem.
Contact: Multi-Tech Systems, Mounds View, MN, (800) 3289717 or (612)785-3500.
Circle 1273 on Inquiry Card.

management of the modem/PCbus serial interface, which permits data transfer rates of up to
115.2 Kbps. The Hayes-compatible modem supports existing
DOS communications software
and does not use IRQ lines or
DMA channels in Windows.
Phone: (508) 653-3995.
Circle 1293 on Inquiry Card.

HEAT ALERT A
The 110 Alert alarm ($29) signals when your computer's internal temperature reaches 110*F;
when the temperature drops back
below 110°F, the alarm shuts
off. From PC Power & Cooling
(Carlsbad, CA), the device uses a
thermistor to monitor the temperature. Compatible with any
computer, the device connects to
an unused drive plug.
Phone: (619) 931-5700.
Circle 1290 on Inquiry Card.

NETWORK-PERIPHERAL
SHARING
The Print Server Plus PS-4 series (from $595) enables you to
share modems and printers on
your Ethernet or token-ring network. The BayTech (Bay St.
Louis, MS) units support up to
32 queues on as many as 32 file
servers; they can support four
peripherals. The print servers
provide continuous parallel printing speeds of 100,000 characters
per second and serial printing
speeds of 46,000 cps; they support asynchronous speeds of up
to 460,000 bps. You can control
your printers remotely and are
notified of printer errors and
form changes.
Phone: (601) 467-8231.
Circle 1294 on Inquiry Card.
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"KFC packs quite alot into this $495
product. The 15-Inch CA 1507 offers

BEST

resolutions as high as 1280 by 1024

AWE

coLoomoNgoo

QENERN BUSINESS

pixels at 60 Hz noninterlaced.... The

',,rovides afull set of i
m age-adjustmen t
including pincushion, image rotation, and
agement. It uses the VESA DPMS power
nient control signals to meet Energy Star
ents."
A1507 offers controls that let you adjust
size and position, correct image tilt and
shioning, recall factory mode settings, and
epower down delay interial.... Its imagescore was well above average."
Magazine, January 1994 -

Recommendation
KFC CA 1507, recipient of the
Energy Star, offers afull range of
adjustment controls. This monitor
plies with the DPMS power
agement standards suggested by
VESA and will work with any
-compliant computer."
igest, November 1993 -

C's new green monitors
nsume less than 1.5 Watts
when inactive, and less than
20 Watts when on stand-by.
to the average of 85-100 Watts for an
nary monitor, each KFC monitor contributes

3

substantially to agreener environment. And
you're not just sharing the contribution, you're
also saving money.

was the Rest Value Runner-up for Spreadsheet &
itor in BYTE Magazin,e's January 1994 BYT
ne: General BlISiTICSS
1507 (picture not shown) was aw
y1994 BYTE 1:),.S11, Lab Report.
olor Monitor" by BYT

1.800.2.KRISA
KFC USA, INC.
509000

- AB products and kand names are registered trademarks of their respective companies.

1575 Sunflower Ave., Costa Mesa, CA 92626
Tel: (714) 546-0336 •Fax: (714) 546-0315
Circle 109 on Inquiry Card.

What's New Software
DATA
ACQUISITION
Icon-based
applications
software for
data acquisition, Workbench for Windows ($995)
is targeted toward scientists
and engineers.
From Strawberry Tree (Sunnyvale, CA), the program doesn't
require any programming. The
Windows environment enables
special graphics and live dynamic data export to other DDEcompatible programs. Optional
modules, such as FFT/filtering
and advanced mathematics, are
planned.
Phone: (408) 736-8800.
Circle 1302 on Inquiry Card.

nisms. It provides hypertext, hyperdata, and hyperquery search
and reporting capabilities.
Phone: (215) 649-4740.
Circle 1321 on Inquiry Card.

An imaging extension to the
KIPP Advanced Developers
Toolkit, Kofax Mark Sense De-

VIA/Visual Information Assistant for Windows (from $295) is
an object-oriented application
development tool that lets you
design an information structure
by integrating data from disparate sources. From Applied
Logic Programming (Wynnewood, PA), the software accesses data by launching applications
or via DDE and DLL mecha-

tection ($995) permits real-time
recognition of check marks, signatures, and other markings on
scanned documents. From Kofax Image Products (Irvine, CA),
the tool helps businesses route
and process forms and other documents by extracting data related
to hand-entered markings. You
can incorporate the tool into any
application that you've developed using the KIPP toolkit.
Phone: (7 14) 727-1733.
Circle 1307 on Inquiry Card.

P
OWER T
OOLS FOR I
MAGING

CALCULATE TO THE NTH POWER

Kai's Power Tools for Windows includes 33 filters and extensions for expanding the capabilities of Windows image-manipulation programs that support the Adobe standard plug-in
architecture. Such programs include Photoshop, Fauve Matisse, Fractal Design Painter, PhotoStyler, and Picture Publisher Plus.
The Texture Explorer lets you generate an unlimited selection
of textures, backgrounds, and materials that you can apply to
images, text, backgrounds, or objects. The Gradient Designer
allows the use of up to 500 colors at any time. Gradients on
Paths wraps any blend around afree-form user path or text selection; the Julia Sets fractal explorer lets you generate and explore using fractals or zoomed fractal segments for masking and
mapping. $199.
Contact: HSC Software, Santa Monica, CA, (310) 392-8441.
Circle, 1296 on Inquiry Card.

A programming language with
symbolic math-processing capability, Nth ($129) from Nth
Power Software (Adair, OK) operates in 32-bit protected mode
for full use of available RAM.
Among the 11 built-in data types
are multiple precision numbers,
polynomials, multivariate rational polynomials, and vectors and
matrices. Examples of source
code include Sturm's algorithm,
resolution via list processing, and
the Nth root of anumber to any
degree of accuracy.
Phone: (918) 789-2734.
Circle 1308 on Inquiry Card.

SOFTWARE TESTING

Gr<xtent Fiequency

Vermont High Test ($495)
automatically records test
,
scripts as you run aprogram. After recording keystrokes, mouse events,
screen images, and the internal details of window
controls, the interactive
Suite Manager joins the
test scripts into test suites.
The Suite Manager also

224
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cution. The package is from Vermont Creative Software (Richford, VT).
Phone: (802) 848-7731.
Circle 1303 on Inquiry Card.

IMAGING TOOL

VISUAL DEVELOPMENT

creates script hierarchies and sets
up loops for multiple script exe-

MOTION SIMULATION
Working Model ($995), amotion-simulation package from
Knowledge Revolution (San
Francisco, CA), provides Windows workers with across-platform engineering solution for
motion analysis. You can create
mechanical systems on your PC
screen by graphically building
objects or importing them from
aCAD program. During asimulation, a simulation engine
mathematically calculates the
objects' motion from their assigned physical properties and
displays their movement in
smooth animation.
Phone: (415) 553-8153.
Circle 1320 on Inquiry Card.

BROWSE IN AUTOCAD
A file-viewing utility that runs
inside AutoCAD by means of
the ADS interface, AutoManager Classic/ADS ($95) displays
15 file formats and provides fileimporting capabilities into AutoCAD. The Cyco International
(Atlanta, GA) utility lets you stay
in AutoCAD while you browse
through your files to find drawings and other documents. The
software views most graphics
files, including Generic CADD
and MicroStation DGN files.
Phone: (404) 634-3302.
Circle 1305 on Inquiry Card.

'wren=

lima. up,

r
s .
c/41:18
Ihreet ors

t .1.,
•
KÉMIZIMM

IMICUMINIM

.',

...lap
d.19..Idd
I.o.tif
,,...• r,r

1.sit.
.it.11
J.., I,

'411 f.

toolor

"FirstClass Goes Beyond
Th Capabilities Of Most
M
a

ystems.

BYTE Magazine, 09/93

"

Says BYTE, "F'irstClass blends conferencing and mail together under a
-

E-mail

remarkably clean interface that goes far beyond the capabilities of most
mail systems ... aregrettably rare example of auseful piece of software."

Conferencing

FirstClass features
and
... all in the same application. Use FirstClass for internal mail,
group discussion or even as apublic access tech support solution!
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Pubbc Conferences

We have some great
private conference-s.

A red flag on the
chat icon means that
Public Chat

Efi

hat's remarkable about FirstClass? What other
communication software lets your PC and Mac users
share your ethernet network without afile server.., or
dial in via modem with the same client software
they normally use? Add to this our integrated
group communication, comprehensive security
features, simple installation and robust server
FirstClass
Y
Conferencing?
Y
Cross-Platform Chatting?
Y
Fully Customizable Interface?
Unlimited
Attachments?
Copies of Sent Mail?
Y
Full Message History?
Y
BBS Functions?
Y
Modems Per Server?
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Restrict Any Feature?
Y
Internet Usenet Gateway?
Optional

10 Users

$690

private conf erences for the ones you like

Macintosh and Windows support on the same network or via
modem without costly file servers

rot eee

Easily accommodates more than ahundred simultaneous
sessions, 20 of which may be modem connections without
third-party communications software
Connectivity via network or modem to other FirstClass
servers or other manufacturers' mail systems
Remote or local administration via the normal
FirstClass client
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QuickMail

Y
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16

Messages with multiple fonts, styles and colors & unlimited file attachments
Simultaneous multiple uploads & downloads
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more!
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Circle 185 on Inquiry Card.
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The GammaTech Power Pack
for OS/2 ($69.95) from SofTouch Systems (Oklahoma City,
OK) provides tools that help you
get more power from your system. The package includes the
Extended Attribute Editor, which
lets you examine, create, alter,
and delete extended attributes on
files and directories; the .INI File
Editor, which lets you add, delete, and update OS/2 INI files;
and aHot Key feature that lets
you define hot-key combinations.
Phone: (405) 947-8080.
Circle 1300 on Inquiry Card.

Aself-contained development environment, ForeHelp lets you
view, create, change, and move through your help projects in
the actual visual and functional help setting. ForeHelp supports all Windows 3.1 help features, such as hot spots in text
and graphics and macros. An error-detection and resolution
facility during the build process lets you jump directly to an
error location without having to decipher cryptic help-compiler error messages. Cost is $395.
Contact: ForeFront, Boulder, CO, (303) 499-9181.
Circle 1297 on inquiry Card.

NETWORK MANAGEMENT
ONclemand Network Control
System for Windows (portable
version, $895; desktop version,
$2995) manages ONline System
Concentrators and related network modules. From Chipcom
(Southborough, MA), ONdemand NCS for Windows can
manage hundreds of users on
multiple Ethernet, token-ring,
and FDDI networks. The desktop version has graphical pointand-click control, menu forms,
and presentation tools for managing all Chipcom devices from
aPC.
Phone: (508) 460-8900.
Ctrcle 1304 on Inquiry Card.

MANAGE CD TITLES IN
WINDOWS AUTOMATICALLY
Visual CD ($69.95) from Meridian Data (Scotts Valley, CA)
automates the installation, management, and operation of multimedia CD-ROM titles in Win22411
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Software Update

OS/2 TOOLS

HELP-A
UTHORING FOR WINDOWS

dows. After you insert adisc, the
program scans and identifies it,
adding it to alibrary that lists all
your titles. When you open Visual CD, your titles and atoolbar
are displayed; you can click on
any title to review the contents
of the disc and use the toolbar to
enlarge photos, listen to audio,
or review data.
Phone: (408) 438-3100.
Circle 1306 on inquiry Card.

PARTICIPATE BEHIND THE
SCREEN

SHIPPING SOFTWARE
The DOS-based Ship It package
($199.95) from PoinTex (Walnut, CA) comprises aUPS manifest module, abar-coding module, and asolar calculator. The
manifest module produces UPSapproved items such as shipping
manifests, COD tags, billing
summaries, and shipping labels.
The module also provides adetailed daily record of what you
ship, where you ship it, and the
shipping charges you incur. The
bar-coding module lets you enter
the numbers, name, and abrief
description for any item to which
you want to assign abar code; it
then generates the bar code.
Phone: (909) 594-6321.
Circle 1309 on inquiry Card.

ImagePals 2, U-Lead Systems
(Torrance, CA), provides cataloging for all media types;
expanded search capabilities
with keywords, subjects, and
marks; file conversion for
raster and vector formats; additional special-effects filters;
interdocument cloning; a
global viewer; and multimedia slide-show capabilities. $249.
Phone: (310) 523-9393.
Circle 1323 on Inquiry Card.

HIRes QFX, Ron
Scott (Houston, TX),
deletes the
hardware key;
expands
Bitmap Object
support; and adds imagewarping, full-screen editing
for video applications, objectfile import and export, and
function queuing for batch
operations. $1000.
Phone: (713) 529-5868.
Circle 1324 on inquiry Card.

XPost 3.0 P, LANtec (Provo,
features amultitasking,
menu-driven, modular Windows GUI; NetPhone; message compression on storage
and forwarding; ascending
and descending messaging
order; application launching
under DOS and Windows;
message priority rating; and
E-mail environment customization. $99.95.

UT),

DATA TYPES FOR VISUAL BASIC

Phone: (801) 375-7050.

Baldar's Data Type Functions
for Visual Basic ($49) supports
data-type functions for Visual
Basic by making available functions such as MK1$, CVI,
MKD$, and CVD. From Baldar
(Berkeley, CA), the software lets
you design data-type records

Circle 1325 on Inquiry Card.

Crystal Walls 1.0 ($69.95) from
Domain Virtual Worlds (Seattle,
WA) uses 3-D animation to create virtual worlds behind your
PC screen. You can see and interact with the animated characters in the virtual worlds, and
they can continue their interactions while you work in your application.
Phone: (206) 328-7200.

while your program is running
and import programs written in
other Microsoft Basic languages
without reworking any code or
logic.
Phone: (800) 367-0930 or
(510) 841-2474.

Circle 1311 on inquiry Card.

Circle 1301 on Inquiry Card.

AutoSketch release 2for Windows, Autodesk (Sausalito, CA),
enhances the
interface, expands CAD functionality, adds drawing tools,
increases compatibility with
AutoCAD and AutoCAD LT,
and enables more accurate
importing and exporting.
$299.
Phone: (206) 487-2233.
Circle 1326 on Inquiry Card.
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Everyone
makes claims.
When the industry wants
product testing taken to the nth
degree, they take it to NSTL.
In every field, one name sets the
standard. In microcomputer testing,
the name is NSTL, the leading
independent testing lab.
The NSTL compatibility certification
seal on aproduct says that it withstood
the toughest lab in the industry — and
it's ready for your business.
The seal saves you alot of comparison
and guesswork. It says you'll find the
product compatible with awide range
of business applications and hardware.
It helps you make the right choice.
Real-world testing for realworld use.
Beyond compatibility testing, we
access nearly every conceivable

We make sure.

problem — from engineering-level
hardware bugs to the everyday usability
of business software.
And we test with the end-user in
mind, in areal-world environment, just
the way your staff uses equipment
Except our trials are more punishing.
Our publications, and others
that publish our work.
In aseparate facility we also do
comparison testing for our own
Ratings Reports: Software Digest®, PC
Digest® and LAN Reporter». They're
read by people who purchase an
average of more than $500,000 in
microcomputer hardware and
software annually.
And because of the respect we've
earned, some of the industry's leading
publications, like Data Communications,
circle

.31b

on inquiry uara.

IAN Times, Unix World and Datapro
Research Group publish our test results.
Look for the NSTL seal and
be sure.
Experts rely on the NSTL name:
now you can, too. The final test of a
product is its compatibility in a
business environment The NSTL mark
tells you it's already met that test. Look
for it when you compare products.

111.6_77L
Plymouth Corporate Center
Box 1000, Plymouth Meeting, PA 19462
215-941-9600
Micro Channer and OS/2" are trademarks of the IBM Corporation.

What's New Software
BootWore Menage,- 3Vorkstatton

CENTRALIZED LAN BOOT FILES
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A Windows-based integrated
management tool, BootWare
Manager ($259) lets network administrators create, edit, update,
and diagnose centralized workstation boot files from asingle
location. You can create boot
files from boot disks by modifying existing boot files or from
control files that you define. An
NLM directs BootWare ROMs
to boot from aspecific file server and image file. The package
is from Lanworks Technologies

V/Orlœtallon Inlormatiort

Node AddreSS:

Iowa oo o

Boot server.
frnage filename:

Fit°, ce

Efrowit4

s

Stow!
eInformation
Name 111._DOSILSYS

DetutOptlers 11.s000stalioo

Server EST

DOS: heSDOSO.0

glee

Capacity 1.IIM

I03K

Create1.14ov DI 93
+00.01X.t,

meteenets

Nov.19. 93

last accessed. Today

1111: 111;

t •08,10tedl::

=

Last update

000001.1.0.

Files
lnformatIon
LITOEXEC.BA3
OMMAND GOKI
CONFIG.SYS
1.114386.EXE
HIMEIA.SYS
1/1011f, BAT
10 sys

QM. ft•
PAVIA CA

Volume:
Dale

rets Oa 93
004

Size:

33661

2_1
1

EtherUnk.IIIIALID.4 DUE 01.20 (
1
130110)
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TOOLS FOR VISUAL BASIC
XRef for Visual Basic ($99) is
across-reference developer's
tool for fully documenting an
application you've written using
Visual Basic. From Crescent
Software (Ridgefield, CT), the
utility lists all forms, controls,
properties, events, methods, variables, arrays, constants, and procedures alphabetically by type
and scope. The tool reads all
source code associated with a
program and then parses the individual program symbols into
tables.
Phone: (800) 352-2742 or
(203) 438-5300.

(Mississauga, Ontario, Canada).
Phone: (905) 238-5528.
Circle 1310 on Inquiry Card.

TrueGrid Pro ($129) lets programmers using Visual Basic
create in-cell editable and configurable database browse tables
without writing code. From Apex
Software (Pittsburgh, PA), the
data-aware grid supports all database formats that Visual Basic
recognizes. Just drop aTrueGrid
on aVisual Basic form and set
the DataSource property, and
your fully functional table is created. A split bar lets you split a
TrueGrid into independent grids.
Phone: (412) 681-4343.

dently of an operating system. It
performs complete system testing, including memory, video,
drives, keyboard, math coprocessor, and ports. It has both a
CMOS and aboot-disk-partition
save-and-restore feature.
Phone: (508) 686-6468.

Circle 1316 on inquiry Card.

Circle 1319 on Inquiry Card.

SELF-BOOTING DIAGNOSTICS
PC Diag ($149.95) from Unicore
Software (North Andover, MA)
is aself-booting diagnostic software package that runs indepen-

NETWORK WINDOWS MANAGEMENT

VB ProjectWorks 1.0 (from
$295) is aproject management

An automated file management system, AutoEDMS for Windows lets you jump from AutoCAD to Excel to Word while it

and version-control system for
developers using Visual Basic.
From The Young Software

software can directly manage, view, and print over 100 types
of files. It includes a screen painter and database designer

keeps track of every drawing, document, and file you use. The

Works (Cooper Station, NY), the
package provides acomplete set
of project-oriented version-control features and lets multiple
developers work on asingle Visual Basic project. Parallel development and file sharing allow
users to work on multiple lines

that lets you graphically design database screens and fields.

of development simultaneously
without one line interfering with
another. Projects or files can be
merged to combine the changes
made in different projects or in
separate branches.
Phone: (212) 982-4127.

Circle 1298 on

228
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Designworks 2 for Windows,

GST Software (Falls Church,
VA), includes custom shape
tools, new text features, an
ROB color-mixing dialog
box, aredesigned user interface, asnapshot utility, aClip
Art and Photo CD browser, a
keypad/font utility, and OLE
2.0 support. $199.95.
Phone: (800) 236-1062 or
(703) 560-2354.
Circle 1327 on Inquiry Card.

RepoitSmith 2.0, ReportSmith
(formerly Indigo Software,
San Mateo, CA), adds query
and interface improvements,
more than 100 reporting features, OLE 2.0 support, and
improved performance. $299.
Phone: (415) 312-0770.
Circle 1328 on Inquiry Card.

4.0,
Ocean Isle Software (Vero
Beach, FL), adds full support
for Windows and DOS,
TCP/IP, and high-resolution
monitors. $179; network version, $295.
ReachOut Remote Control

Phone: (800) 677-6232 or
(407) 770-4777.
Circle 1329 on Inquiry Card.

Group (Greenwich, CT), supports additional graphical formatting and
data-manipulation features;
adds functions such as depreciation, VLOOKUP,
HLOOKUP, and day of
week; and enhances selective
password protection for
graphical layouts, all elements, and model parameters.
S295.
DS Lab 2.1, DS

Circle 1314 on Inquiry Card.

Circle 1315 on Inquiry Card.

Software Update

AutoEDMS for Windows supports the leading network operating systems. Cost is S895 for atwo-user starter kit.
Contact:
ACS-Telecom,
Lomita, CA,
(310)325-3055.
Inquiry Card.

Phone: (203) 861-1833.
Circle 1330 on Inquiry Card.

AM/5, Intelligent Environments (Tewksbury, MA),
adds component programming, which lets developers
with different programming
knowledge work together to
build applications. $5000 per
server.
Phone: (508) 640-1080.
Circle 1337 on inquiry Card.
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IF YOU ONLY ATTEND
ONE NETWORKING
DENTINE R
THIS I
THE ON
Announcing the most
important networking and
computing event ever held.
Networking changes minute-tominute. LAN, WAN and telecommunications are converging into a
single all-encompassing business
environment—connecting not only
desktop to desktop, but company
to company
NetWorle+Interoe 94, The
Networking Summit, was created
specifically to mirror these changes.
This unique forum puts
together the two biggest names
in networking events. NetWorld? the hallmark of the
desktop LAN community
And Interop? the proving ground of interoperability for the WAN and
telecom worlds.
What you get is the
first truly all-in-one networking forum.

The Summit for Networking
Professionals.
NetWorld+Interop 94 is the gathering place for the industry's best and
brightest Only NetWorld+Interop
94 offers you this comprehensive
educational experience free:
• The InteropNet," featuring
aguided tour of industry's only live
multi-vendor, multi-protocol network that mirrors the interoperability challenges
you face today
•Internet Showcase'
where you can learn
about the richness and
diversity of the Internet
• Start-Up Cite an exhibit
area dedicated to showcasing
innovative new products and
solutions from emerging
companies.
• Configuration Clinic,"
where you can get suggestions
for designing and configuring

your network from the best in
the business.
• CNEPA Labs, aforum for
the transfer of technical information from the vendors to the network computing professional.
• TSANet, where Technical
Service Alliance members join
together to solve your biggest
networking challenges right onthe-floor.
•Solutions Showcase -Demonstrations, cooperative technology
demonstrations by leading vendors including ATM, APPN, Fast
Ethernet and Multimedia.
You will see the hottest new
technologies demonstrated
by more than 600 of the
world's leading networking companies.You'll
leave the show ready
to make the best possible buying decisions
for your company.
Because when you see

it at NetWorld+Interop, you know
it works!
Don't wait. Pre-register
now and attend FREE!
NetWorld+Interop 94 Las Vegas
takes place May 2-6,1994 (exhibits
open May 4-6) at the Las Vegas
Convention Center.
For more information and
details on how to attend FREE
(a $50 savings), or to become an
exhibitor, call 1-800-488-2883
Extension 314.
Outside the U.S., call
415-578-6900, or contact us
over the Internet at
networld@interop.cone
Don't miss this
unparalleled chance to
experience the best in
networking.
'More information Is available
through Interops Gopher Server at
programs.interop£om and World Wide
Web (URL http://programs.interocccom).

NetWorld*Interop 94 is produced by Interco Company. Interop Is a registered trademark and Configuration Clinic, Internet Showcase, InteropNet and Solutions Showcase are trademarks
of Interop Company; NetVVorld is a registered trademark of Novell, Inc. 01994 Interop c:ompany. 303 Vintage Park, Foster City, CA 94404. 415-578-6900. Fax: 415-525-0221.
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concept, document, and multiple association.You can port the
searched text to your word processing application.
Phone: (800)992-4797 or
(303) 394-0091.
Circle 1312 on Inquiry Card.

LINK NET WARE TO UNIX
AND NT

LandDesigner for Windows lets you quickly and easily create
professional-looking landscaping plans for up to 170 acres.
With the CAD software you can create gardens, lawn areas,
walkways, and sprinkler systems using the more-than-300 predrawn graphical symbols and the drawing and drafting tools. The
program has afully modifiable plant database that you can
search according to any combination of 14 characteristics,
such as sun, soil, and water requirements. Agrow option lets
you view your landscape as it matures; optional regional plant
libraries are based on USDA growing zones. Cost is $99.
Contact: Green Thumb Software, Boulder, CO,
(800) 336-3127 or (303)499-1388.
Circle 1299 on Inquiry Card.

Server software that provides
seamless file and print sharing
between NetWare workstations
and either Solaris or Windows
NT, MultiConnect IPX (from
$849 for five users) has its own
NetWare IPX/SPX protocol
stack. The stack is implemented
as loadable drivers and provides
connectivity at the kernel level.
From Beame & Whiteside Software (Raleigh, NC), MultiConnect IPX provides you with full
file services. Support for multidirectional printing allows NetWare clients to direct print output to Solaris- or NT-supported
print devices or to other NetWare
print servers on your network.
Phone: (919) 831-8968.
Circle 1313 on Inquiry Card.

CLEAN UP YOUR HARD DISK y
Disk Historian ($129.95), from
Solid Oak Software (Santa Barbara, CA), is aWindows-based
maintenance program that continually monitors the use of all
files on your system that run un-

compress, delete, and migrate
files; and calculate potential diskspace recovery.
Phone: (800) 388-2761 or
(805)967-9853.
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Circle 1332 on Inquiry Card.

Z-Mail 3.0. Z-Code Software
(San Rafael, CA), features
MIME support, localizable
international support, directory-services access, remotemail capabilities, configuration capabilities, and
hypertext on-line help. $295
for one user; $1395 for 13
users.

PEN-BASED TEXT RETRIEVAL

01 7

u

Phone: (508)460-1600.

Pacific DirectNet 2.0, Pacific
Data Products (San Diego,
CA), adds EtherTalk support
and an SNMP agent to provide real-time status updates
for Unix users. From $399.

IUG.meetsJ

c

Media 100 1.1, Data Translation (Marlborough, MA), features PAL compatibility, Audio Scrubbing, improved
disk-space management and
error handling, and full program export to QuickTime.
$11,995.

provides visual and text documentation for forms, reports,
scripts, libraries, tables, and

,.

-

Circle 1331 on Inquiry Card.

Circle 1322 on Inquiry Card.

,

,

Phone: (617)932-0110.

Phone: (415)499-8649.

Isys for Pen ($395) is apenbased text-retrieval program that
enables you to quickly and easily access information on your
pen-based computer. With the
Odyssey Development (Denver, CO)
Paneled. ..
program, you can
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SQA TeamTest 2.5, Software
Quality Automation
(Woburn, MA), offers specialized support for the
PowerBuilder object-oriented
development environment,
which allows automated test
procedures written in SQA
TeamTest to directly see into
PowerBuilder-unique objects;
and extends SQA's Object
Oriented Recording technology. $1495 per license.

The ezDoc for Paradox ($99)
documentation utility from Won2Woll Software (San Jose, CA)

der DOS or Windows. The tool
provides up-to-date statistics for
each file regarding the number
of accesses; date and time of last
access; date of first use; age; size;
and days since last used. You can
build ad hoc database queries;

e

PARADOX FOR WINDOWS
UTILITY

Software Update

queries for Paradox for Windows. Reports include the ability to view, print, and scale the
object tree and the data model.
You can print the form window
in data, design, or cross-reference mode; the visual cross-reference of all user-interface objects lets you quickly see where
each object is on the form. Textbased reports are dynamically
linked to auser-specified editor
to enable you to globally search
for character strings within
forms.
Phone: (408)293-9369.
Circle 1317 on Inquiry Card.

Circle 1333 on Inquiry Card.

Phone: (619)625-3663.
Circle 1334 on Inquiry Card.

AccuMail 3.0, Group 1Software (Lanham, MD), includes anew Windows version and an easier-to-use and
easier-to-learn DOS GUI version, both on one CD-ROM
disc. $295 per quarter; $1095
per year.
Phone: (800)368-5806 or
(301)731-2300.
Circle 1335 on Inquiry Card.

E XPLORE

the'

N'TERNET!
DELPHI is the only major online
service to offer you full access to the
Internet. And now you can explore this
incredible resource with no risk. You get
5hours of evening/weekend access to
try it out for free!
Use DELPHI's Internet mail gateway
to exchange messages with over 20
million people at universities, companies,
and other online services such as
CompuServe and MCI Mail. Download
programs and files using FTP or connect
in real-time to other networks using
Telnet. You can also meet people on
the Internet. Internet Relay Chat lets
you "talk" with people all over the world
and Usenet News is the world's
largest bulletin board with over 3500
topics!
To help you find the information
you want, you'll have direct access

-

1/1/17/,

to powerful search utilities such as
"Gopher," "Hytelnet," "WAIS," and "the

=

World-Wide Web." If you aren't familiar

e?"

with these terms, don't worry; DELPHI

11.1
//// \\‘

has hundreds of expert online assistants

\\‘\,

and alarge collection of help files, books,
programs, and other resources to help
get you started.
Over 600 local access numbers are
available across the country. Explore
DELPHI and the Internet today. You'll be
amazed by what you discover.

E T RIAL
Dial By Modem 1-800-365-4636, Press return until you get aprompt
At Username, enter JOINDELPHI. At Password, Enter BYT43
Complete details are provided during the toll-free registration
Circle 307 on Inquiry Card.
Attention Current Internet Users: See what DELPHI can offer you! Stock quotes, Grolier's
Encyclopedia, newswires, and hundreds of other services are just afew keystrokes away. Telnet
to delphicorn and enter the usemame and password above for a free trial.

DELPHI
Questions? Ca111-800-695-4005.
Send e-mail to INFO@delphi.com

Quatech's Solid State Drives
for PCMCIA

•100% Reliability •No Moving Parts
Quatech's line of Solid State Drives for PCMCIA (Type Iand Type II) fit into any personal computer and
conform to the PCMCIA/JEIDA standards thus allowing your PC to access the newest technology used in notebooks, hand-held computers and PDA's. These drives are available in three options: 3.5" front drive, rear card
slot drive, or 3.5" front drive and rear card slot drive.
Quatech's line of PCMCIA FLASH Memory, SRAM and I/O Cards offer add on memory in one, two and four
meg options. SRAM available in one and two meg options only. FAX/modem, Serial RS-232, RS-422, EPP
Parallel Port, and Digital I/O give you maximum flexibility for your application

For more information on PCMCIA products
or our complete line of communication, data
acquisition and industrial I/O products call:

800-553-1170

CHJATECH
FAX: 216-434-1409
BBS: 216-434-2481

662 Wolf Ledges Parkway, Akron, Ohio 44311 U.S.A. (216)434-3154. International: Australia/Interworld Electronics 03-563-5011, Canada
(Western)/Interworld VCR 604-984-4171 (Toronto office 416-513-7027), England/Diamond Point International 634-722-390, Finland/Lab
Hitech OY 358-0-804-2522, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/RCM Ltd.
972-03-5447885, Italy/N.C.S. Computer Italia 03311 770-016, Netherlands/ACAL Auriema 040-502602, Korea/Sam Boo Enterprise Co.
82-2-538-4001, Spain SANTA Barbara SA 343-4188116, Singapore Bliss Services Pte Ltd (65) 338-1300, South Africa
Made
Eagle Electronics 27 21 234943, Switzerland Amiro Tech. Engin. 37-2311-18. IBM PC-XT, AT, and Micro Channel are
in
registered trademarks of IBM Corp. All other trademarks are of their respective companies.
U.S.A.
Circle 136 on Inquiry Card.

BUY IT THROUGH MITE
Mail Order

Hardware/Software Showcase

Buyer's Mart

The latest offerings from
vendors supplying
products of all leading
manufacturers at extremely
competitive prices.

This categorized four-color display
section makes it easy to find
Hardware and Software products from
awide variety of manufacturers
and suppliers.

From Accessories to Laptops
to Word Processors, you can
easily find the dealers you are
looking for in this directory of
products and services.
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COMPUTER DISCOUNT WAREHOUSE"
Canon

WHY PAY
RETAIL?

BJ-200e
V 360 dpi BubbleJet Printer
V Up to 33% Faster than BJ-200

eZià

$298.24

CDW 34907

BJC-600

-3iflI.

3

V Laser-quality Text Output

II

CDW 32009

NETWORKING PRODUCTS

Netware V4.01
25 USER CD
50 USER CD

3035.00
2989.00
Helware V3.12

5USER 3.5'
10 USER 3.5'
25 USER 35'

686.00
1584.00
2316.00

Call for Pricing on NetWare CD-ROM
Venions and Upgrades
1USER..
5USER

PERSONAL NETWARE V1.0 NEW

NE2000 PLUS ETHERNET COAX CARD
NE3200 THIN COAX wiTPA

.Me'',.

NETWORKING PRODUCTS

68.66
265.52

_109.90
.539.82

3C503 ETHERLINK II COAX
154.114
3C509 ETHERLINK III COAX....118.60
3C509 ETHERLINK III COAX 5PK
-128.12
3C509 ETHERLINK 11110E1T....110.13
3C509 ETHERLINK III IOBT 5PK
..1117.117
3C509 ETHERLINK III MCA IOBT
.W17.45
3C529 ETHERLINK III MCA COAX 5PK
..
3C529 ETHERLINK III MCA IOBT SPI<
176»
3C509 ETHERLINK III COMBO .......................111,81
3C509 ETHERLINK III COMBO 5PK
.. 875.84
3C579 ETHERLINK EISA COAX
.
2111.111
3C579 ETHERLINK EISA IOBT
.... 2811.91
3C1627 12 PORT LINKBUI1 DER 1061-----------67

Zircons

PE310BC POCKET ETHERNET COAX
209.89
PE310/32 POCKET ETHERNET COAX
258.00
PE31OBT POCKET ETHERNET 1061
268.31
PA202136 POCKET ARCNET COAX
.22930
PT216BT POCKET TOKEN RING 16/4
.529 14
POCKET TOKEN RING III
_ _
455.89
PPX03 PARALLEL PORT MULTIPLEXOR
79.80
XIRCOM la 4K POCKET MODEM 506.19

IBM

I

TC5143 ETHERNET COAX.............119.87
TC5143 ETHERNET COAX APK .......
__A/9.55
TC6242 ARCNET 8BIT COAX CARD..69.59
TC6245 ARCNET COAX CARD
179.99
TC6245 ARCNET ALL-IN-ONE CARD...............258.84
TC6040 ARCNET PASSIVE 4PORT HUB COAX..39.50
TC5055 ETHERNET 8PORT CON 10131..........328.74
TC6I51 ARCNET 16 PORT SMART HUBCOAX.672.12
TC4035 TOKEN RING 4MBPS CARD...............279.89
100MBPS EISA COAX CARD.................609.91
100MBPS STP CARD.
A57.69
100MBPS FIBER OPTIC CARD ..............716.60
100MBPS 6PORT SMART HUB COAX+1366.27
100MBPS 8PORT SMART HUB COAX..1149.47
100MBPS 8PORT SMART HUB STP...1169.75
100MBPS SPORT SMART HUB FIBER 1485.80

ART1SOFT
AE3 ETHERNET COMBO CARO
198.98
NODERUNNER 2000A
217.34
NODERUNNER 20001 ..... .
..... ......... ..... .
..... ......176.47
NODERUNNER 2000C
172.47
NODERUNNERSI 20008
119.88
NODERUNNER/SI 20001
92.44
NODERUNNER/SI 2000C._ ..... .. ...... .
...... .
29.44
CENTRAL STATION II
1OBT 5PORT INTERNAL HUB.... ......
255.33
NODERUNNER STARTER KIT WINDOWS A09.57
LANTASTIC Al VEO
79.17
LANTASTIC AI V5.0 WINDOWS
79 19
LANTASTIC SOFTWARE
.6980
LANTASTIC FOR WINDOWS SW
129.68
T-RUNNER 8PORT I
OBT
269.98
1-RUNNER 12 PORT lOBT
.
......
488.41

SNIC*
ULTRAI6
ULTRA16
ULTRA16
ULTRA16

ETHERNET
ETHERNET
ETHERNET
ETHERNET

COAX
..... .
..... ...105.25
COAX 6PK
583.68
1OBT
105.25
1OBT 6PK.... ...... .
..... -582.88

ULTRA16 ETHERNET COMBO 6PK
693.49
ETHERCARD. ELITE 8BIT COAX
.92.82
ETHERCARD, ELITE COAX
119.64
ETHERCARD+ ELITE COAX 6PK .... .
.............
ETHERCARD+ ELITE MCA GOA%
18926
ETHERCARD+ ELITE IOBT
118.64
ETHERCARD+ ELITE IOBT APK
61922
ETHERCARD+ ELITE MCA 1001
189.55
ETHERCARD+ ELITE EISA I
OBT
579.78
ETHERCARD+ ELITE COMBO
139.57
ETHERCARD+ ELITE COMBO APK
753.59
3608 ETHERNET 8PORT CON 1OBT.... ...... 329.61
3512 ETHERNET 12+2 PORT CON 1081
614.76
PC600WS ARCNET CARD COAX
119.93
PC650WS ARCNET CARD TP
119.88
PC600FS ARCNET CARD COAX
199.29
PC130 ARCNET CARD COAX .... ............... .....68.50
ARCNET 8 PORT ACTIVE HUB COAX
229.41
TOKENCARD ELITE 16/4
265.88

If You Find a Better
Price, Call CDW
Before You Buy
(800) 959-4CDW

TOKEN RING

IBM TOKEN RING 16/4 ISA
IBM TOKEN RING 16/4 MCA
IBM TOKEN RING MAU

501.40
625.35
458.88

.

intel.

'111A1,322E911112

TCNS
TCNS
TCNS
TCNS
TCNS
TCNS
TCNS

TAPE

• 170MB Hard Drive

qt,

• MS-DOS VOX, Windows V3.1, Mouse

wi 2MB

f;;Z:be

W/ 4MB

REMOVABLE & FLOPPY DRIVES

%Oie

3Com

IIINOVELL

COACTIVE STARTER KIT...............................169.09

v

• i4B6SX/25

REMOVABLE 8. FLOPPY DRIVES

geltele2JUMBO 120MB INTERNAL

_97.21
_167.34
TRAKKER 120MB PARALLEL PORT
... 219.45
TRAKKER 250MB PARALLEL PORT.. ....... ..335.44
POWERTAPE 2GB SCSI INTERNAL ....... .1347.58
POWERTAPE 2GB SCSI EXTERNAL
1087.99
POWERDAT 2GB SCSI INTERNAL
1524.33

i•MMA
TAPE 250MB INSIDER HH
187.57
FLOPTICAL 2IMB INSIDER ..... ......... ...... .
...... 379.27
BERNOULLI 150MB INSIDER SCSI
471.11
BERNOULLI 150MB PC POWERED
477.87
BERNOULLI 150MB TRANSPORTABLE
579.26
BERNOULLI 150MB INSIDER IDE
472.59

SUMMIT
SE120 120MB INT TAPE B.0
SE250 250MB INT TAPE B-U
56305 305MB INT TAPE B U

.
....... .
...... .139.96
......... .. .165.63
......269.90

MICROSOLUTIONS
BACKPACK 3.5" 1.44MB FLOPPY PARALLEL .177.84
BACKPACK 525' 1.2MB FLOPPY PARALLEL .177.84
BACKPACK 170MB HD PARALLEL
_368.59
BACKPACK 200MB HD PARALLEL ..... ...........427.59
BACKPACK CD-ROM PARALLEL
.357.91
BACKPACK 2% CD-ROM PARALLEL......
.393.75
BACKPACK 250MB TAPE 13.0 PARALLEL
355.05

NASIMI:1
BUY WITH CONFIDENCE
CDWB IS A NASDAQ
TRADED COMPANY

$959. 0

MEMIXEME=.
WURTR
IS/ONE 12 X 124 BUTTON20525
IS/ONE 12 X 12 12 BUTTON
XLP 12 X 12 4BUTTON 8 STYLUS
XLP 12 X 18 16 BUTTON
. .
XGT 12 X 12

.

298.12
219.56
44200
34326

.

veCalComp

FS8500 305MB INT IDE.. ... u
SIDECAR II 305MB PARALLEL TBU
1200-4 4GB EXT SCSI.
750MB-1.5GB INT IOU W/AOPT...
750MB-1.5GB EXT TBU W/ADPT

449.50
358.77
2035.93
1036.19
1254.69

DB III 12X12 4BUTTON
OB11112%12 16 BUTTON .... .
.......... .....
09111 12X10 W/PRES PEN
.
OB III 12%18 16 BUTTON CORDLESS. .......
SLATE 12X12 W/PRES PEN
SLATE 12X12 W/16 BUTTON

Canon

WYSE
WYSE
WYSE
WYSE
WYSE
WYSE
WYSE

30 AMBER OR GREEN .
272.89
50 AMBER OR GREEN ..
355.50
55 AMBER. GREEN. WHITE..
358.48
60 AMBER. GREEN, WHITE
27960
150 AMBER. GREEN, WHITE...........265.45
160 AMBER, GREEN. WHITE
329,88
325 COLOR
519.40
MULTIMEDIA, SOUND, CD

CD-ROM 8.
CHINON
CHINON
HITACHI
HITACHI
HITACHI
HITACHI
NEC 3X1

OPTICAL DRIVES

CDS535 INT CD-ROM KIT
CDX535 EXT CDROM KIT.... ..
19000 EXT CD-ROM
CDR1950 EXT
6700 INT CD-ROM
CDR6750 INT
INTERNAL ............ ..... .............

_385.60
..455.88
499.85
539.64
409.85
417.78
479.90

NEC 3%p Portale,
ORCHID CDS3I10 INT... ..... ..... ..... ...........229.63
PIONEER DRM604% 6DISC OUADRASPIN...I149.00
PROCOM 200MS INT SCSI CD-ROM... ...... ....452.09
PROCOM 200MS EXT SCSI CD-ROM
....557.65
SONY CCU535 INT CD-ROM ....... ...... ..........265.72
SONY CCU5410I INT SCSI CD-R081.............349.15
SONY CCU7205N EXT CD-ROM
...... ..... _463.19
SYDOS PARALLEL PORT CD-ROM
299.51
TEXEL 3028 240MS INT KIT
CALL?
TEXEL 3028 W/PA SPECTRUM 16.. ......
CALLt
TEXEL 5028 240MS EXT KIT
CALLI
TEXEL 5028 WPA SPECTRUM 16.... .....
CALL!
TOSHIBA 3401 INT SCSI CD-ROM.... .....
382.60
TOSHIBA 3401 INT SCSI CD-ROM W/ADPT 535.14
TOSHIBA 3401 EXT SCSI CD-ROM...
489.61
TOSHIBA 3401 EXT SCSI CD-ROM W/ADPT 649.55
TOSHIBA 3401 EXT SCSI 4DRIVE TOWER 2535.08

•-.•

aa••••••

•

e.vess cure t, newn
ernons or Ar anlarn .mea

.133082

Sionmagkrie.
SUMMASKETCH III 12 X 12 16 BUTTON
SUMMASKETCH III 18 X 124 BUTTON

.253.90
524.44

u
HOUSTON
I/ I rnsrRumEnrr
HI 7100 A-C/ SIZE 8PEN
HI 7200 A-F SIZE 8PEN.

Uge,T,

274.26

CDW 5CD BUSINESS BUNDLE
119.86
CDW 5CD ENTERTAINMENT BUNDLE' .........79.33
CDW 4CD EDUTAINMENT BUNDLE •.. ...... .....65.16
CREATIVE LABS DISCOVERY 16 INT .. ....... _418.80
CREATIVE LABS MULTIMEDIA STARTER INT .449.58
SOUND BLASTER PRO DLX .......... ..... ... ..... ...117.03
CREATIVE LABS SB 16 MCD .... ..... ......... ..... ..168.12
SOUND BLASTER 16 ASP MCO..187.79
CREATIVE LABS SB 16 SCSI
MEDIAVISION PRO AUDIO 16 BASIC............112.87
MEDIA VSION PRO AUDIO SPECT 16 ..... ......161.30
MEDIAVISION PRO AUDIO STUDIO 16 ........214.30
MEDIAVISION PRO 16 SYSTEM II BUNDLE..757.40
MEDIAVISION MEMPHIS SYS
795.15
MS MULTIMEDIA BEETHOVEN
54.88
MICROSOFT BOOKSHELF CD
.119.89
MICROSOFT WIN ONO SYS V2.0
_52.95
MS ENCARTA 1994
85.24
MS WIN SND SYS V2.0 96/BOARD
139.77
MICROSOFT CINEMANIA 1994
52.88
ORCHID SOUNDWAVE 32
.219.72
ORCHID GAMEWAVE 32 ... .............. .
.......
145.90
PROCOM INT MULTIMEDIA STATION
739.16
PROCOM EXT MULTIMEDIA STATION
789.46
SONY DSKTOP LIBRARY INT 20
.267.04
SONY DSKTOP LIB INT W/SND 2X
467.73
SONY DSKTOP LIB EXT W/SND 2X... .......
5413.54
TURTLE BEACH MULTISOUND
427.88
'AVAILABLE ONLY WITH CD-ROM DRIVE
PURCHASE CALL FOR DETAILS.

304 84
399.85
696.85
36140
239.91

NEW

1%4015 COLOR SCANNER.......... .....

MÉMIZZLEIM=3:1

Mel»17e
_7
,

418.17
.442.44
478.26
.538.00

IMMountain

No Surcharge For Credlt Cards

SVIABOL CDWC

D8B liated SA1
Duns 10-762.7g52

BOMB EXT SCSI W/ADPT

ALTEC LANSING ACS3C0 SPKRS/SW....

ETHEREXPRESS 16 COAX
99.33
ETHEREXPRESS 16 COAX SPA ....................454.13
ETHEREXPRESS 16 COAX 20PK
1698.38
ETHEREXPRESS MCA COAX
166.52
ETHEREXPRESS 16 108T. r.,
99.33
ETHEREXPRESS 16 1013T 5PK.. ...... .
......
454.13
ETHEREXPRESS 16 1OBT 20PK ... ..... .. ... :
...1698.39
ETHEREXPRESS MCA IOBT........
166.52
ETHEREXPRESS 16 COMBO..„...:: .........."
.. _116.77
ETHEREXPRESS 16 COMBO 5PK.
555.09
ETHEREXPRESS 16 COMBO 20PK
.2036.93
ETHEREXPRESS FLASH 1OBT ..._
111.88
ETHEREXPRESS FLASH 1OBT 5PK
515.62
ETHEREXPRESS FLASH COMBO.
131.82
ETHEREXPRESS FLASH COMBO 5PK ... ...........
ETHEREXPRESS EISA COAX.. ... ...... .......
415
30
.
TOKENEXPRESS 16/4
399.53
NETPORT II COAX ......... ............... ......"
3613.85
NETPORT II 1013T
368.85
ETHEREXPRESS ISA HUB....
.
519.93
ETHEREXPRESS ISA HUB EXP::::::::::.:: .... ::449.96
TAPE

PRO NOTE 42MB PARALLEL ................

$
859.00

TPRICES

HARDWARE SOFTWARE /à PERIPHERALS AT

MOYEU PRICING IS SUBJECT TO CHANGE. PLEASE CALL
CDW FOR OIE MOST CURRENT PRICING

0.

Desktop Computer

CD1111®Sells
For less

V 360 dpi Color BubbleJet Printer
V Optimized for Plain Paper

$588.50

AST Advantage! i486SX/25

HP SCANJET IIP
_ _
_
HP SCANJET IIP DOCUMENT FEEDER
HP SCANJET IICX WI ISA
_
HP SCANJET IICX DOCUMENT FEEDER
IICX TRANSPARENCY ADAPT

.2598.78
3387.22

737.16
269.93
098.50

A74.72

503.60

EpsciN
ACTIONSCANNER ES600C
ES800C PARALLEL/SCSI..
ACTIONSCANNER ES800C
ACTI NSCANNER E :00 FR.
VIDEO PRODUCTS

798.86
109911
106500
123853

VGA & SUPER VGA MONITORS
369.91
MAG INNOVISION MX17FG.

949.53

MAGNAVOX CM9217 17"... ..... ........ ..... .. ...... _599.50
MAGNAVOX 20CM64 20'
1169.88
NANAO F340IW 15'
71983
NANAO F550117 ........... .
_1047.77
NANAO F550IW 17 _1199.00
NEC 3V 15"
..49962
NEC 5FGE 17'
NEC 5FGp 17"
PNAENCA
6FGP
SONIC C1281114"..
PHILIPS 1764DC 17' .....
PHILIPS BRILLIANCE IT
PHILIPS BRILLIANCE 21"
SONY CP01430
....
SONY 17SE 17'

1357.21

579.50
1199 48

VGA & SUPER VGA DISPLAY CARDS
ACTIX ULTRA PLUS 1MB ...........
235.90
ACTIX ULTRA PLUS 2MB
.304.85
ADS VGA TO TV ELITE...
All GRAPHICS ULTRA. 2MB...................237.58
All GRAPHICS ULTRA PRO 2MB .
..... .
..... .....357.56
All GRAPHICS ULTRA PRO 2MB EISA.........394.92
CARDINAL WARPSPEED 2MB VLB...............487.21
CREATIVE LABS VIDEO BLASTER................339.02
CREATIVE LABS VIDEO SPIGOT ..
.25763
DIAMOND STEALTH PRO 1MB
DIAMOND STEALTH PRO 2MB.... .....
.....336.61
DIAMOND SPEEDSTAR PRO IMB................107.43
HERCULES GRAPHITE 1MB... ..
.226.46
HERCULES GRAPHITE 2MB
368.45
HERCULES DYNAMITE VLB.... ..... .
..... ............157.30
INTEL SMART VIDEO RECORDER ..... ..... .....486.88
ORCHID FAHRENHEIT 1280,
ORCHID CELSIUS VLB 2MB... ..

cm* FOURS
Salas733.900C177Monfrl.
9s33603COTSaL
Tech Support IceCuslomen
803.71X/CDTMonfn.
91:061:0 CDTSaL

29079

MOST ORDERS
SHIP THE
SAME DAY

•

10

10

MMegaliertz .
1
{lid&

Linking Mar

Megahertz 14.K
PCMCIA
Fax/modem

/14bret

with XJACKTM

WHY SETTLE
FOR LESS?

load; no
longer have to carry around
awkward external connectors
• XJACK pops in and out of
the notebook with the touch of
afinger • Cellular-ready, frees you from telephone
lines • Polycarbonate resin construction makes it
indestructable

eZ3à

MA/ 27680

e

•

11111:11817.36011119IIIIIM

3880.30

LC
LC
LC
LC
LC
LC
LC
LC
LP

4/258
4/33S
4/330
4/33D
4/50D
4/500
4/66D
4/66D
4/258

ASr
120MB .997.25 LP 4/255 340MB...1599.35
120MB...1088.00 LP 4/33D 170MB...1438.64
120MB .1257.27 LP 4/33D 340MB...1882.77
210MB _1497.97 LP 4/66D 170MB...1355.52
120MB _1515.95 LP 4/660 340MB._2328.91
210MB _1767.59 MT 4/33D 170M/1497.97
120MB 1787.97 MT 4/330 340183_1936.44
210MB ..2019.91 MT 4860170MB..1952.15
170MB ...1168.86 MT 4/660 340148.2375.82

NOTEBOOK 120MB MONCYCOLOR.1719.70 ,2227.35
NOTEBOOK 170MB MONO/COLOR.1790.422437.20
NOTEBOOK 170MB COLOR.
3157.38
POWEREXEC 4/25 200MB MONO SPECIAL .2409.97
POWEREXEC 425 200MB COLOR SPECIAL...3959.97

Canon

NOTEJET 4/25 135MB
.
2387.87
NOTEJET 4/25 180MB
.
.2591.74
NNOVA 4/331 SS 170MB.......... ................... ...933.93
NNOVA 4/331 SO 240MB... ..... ....... ............. ..1025.71
NNOVA 4/50L 170MB
.. _1355.85
NNOVA 4/50L 240MB
1432.96
NNOVA 4/66L 170MB
1538.57
NNOVA 44561 245MB
1614.88

NEC
4/40
4/40
4/40
4/40

120MB
120MB
250MB
250MB

NEC

2624
4410 LASER

196.31
399.80
569.15

2123243.37
2124

4440 LASER

1228.00

*TEXAS INSTRUMENTS
MICROSAARC INKJET.... .
.
....... .....277.97
M1CROWRITER BASIC
617.16
M1CROWRITER PS35
677.22
M1CROWRITER PS65
„
...."... .
......
937.20
MICROLASER PRO 600 PS23'
1315 82
MICROLASER PRO 600 PS85
1599.25
POWERSTEP UPG. m1800
.... .
312.89
•AFTER 160 CC MANUFACTURER REBATE

IM PACKARD

Des-Net Portents 310387.40
HP Desluet 500
299.09
HP Deskjet 500C ..399.50
HP Deskpat 550C .598.12
HP Destotet 1200C.1459.61
I-PDŒXES13XCPS1998.47
HP Paintiet 513002258.93

SHARP

IBM

INSTRUMENTS

TM4000E 4/25D 120MB MONO
1859.55
TM4000 4/25D 200MB MONO
2249.44
TM4000E 4/25S 120MB ADV COLOR
.2098.43
TM4000E 4/40 200MB PAS COLOR
276844
TM4000E 4/50 200MB MONO
2698.06
TM4000E 4/50 200MB DUAL COLOR _.
3218.00
TM4000E 4/50 200MB ACTIVE COLOR... ............
DOT MATRIX 8 LASER PRINTERS
ML591
585.87
PACEMARK 3410 1222.92

..214.95
_989.20
ML395C .............1039.74
_369.82
MI.521.
499.18
M1590 .
429.51

01410E ... ....... ......65531
OL810 ..... .
...... .......905.50
018304
1079.11
01850
1195.20
DOC-IT 4000.._2909.49

Canon

831000
BJ200E
83230
BJC600
LBP430
LBP860

..........................................................25598
NEW
298.24
396.85
588.50
COLOR
LASER• .
•
..........•..... ......588.50
600DPI 8PPMNEW
1379 18

NEW!
Lease Option
Call for Details

LEXMARK

W

139.50

HaY eS

6925

Acc 96 •
175.12
FAX 96 Int.
Ace 96 .
FAX 96 Est
159.68
Ace 14.4.
FAX 14.4 Int...
195.88
88854.4,
FAX 14.4 Exl
219.46
Opt 2400 V.42015 Ext.112.54
° P;t7(498.Est

Or 96 •
X 96
Opt 14.4 •
FAX 14.4 Est
378 30
Opt 14.4 •
FAX 14.4 Pocket
296 93
Opt 29.96 V.FC Est
439.13
Ultra 9500 Ext
569.18
Ultra 14.4 Eel... .........634.56
ESP Accelerated

ittel

SIAS
10.00
99.66
10255
109.55
189.77
186.68
189.50
-179.56
_374.45

SAT1SFAXTION MODEMS
9B 66 350 INT
-----------257.23
209 50 400 INT
........ 273.05

FAX MODEMS
2400 V.12BIS Int 109 70 9600 E.Lw/6.4.....165.26
2400 V.42BIS Est 112 52 14.4 Int. W/F94......168.45
9600 Int. W/Fax. 133 76 14.4 EN.W/Fax......197.28
BOCA 14.4K INT W FAX
BOCA 14.4K EXT W/FAX

PAEP4Or
199.10
229.75
256.67
264.44

345MB IDE
345MB SCSI
540MB IDE

SOLIS
NOSS
$37.17

MICROPC1LIS
1050MB IDE..
1050MB SCSI
1.7GB SCSI

949.23
...949.31
1279.29

1050GB SCSI AV .959.35
1765GB SCSI AV..1259.51
1936 3GB SCSI ..2169.00

CONNER
210MB
343MB
343MB
426MB

IDE
IDE
SCSI
IDE

.266.18 540MB IDE ....
.... ..301.17 540MB SCSI.. .....
SELO! 1GB SCSI
41111.88 1.37GB SCSI

.839.95
MILLS
•77.21
10011.10

&senate
200M8 IDE

B84
20
50
B
0
BC500

BACKUP

1.1
1
1:115
5
AND

UPS

00

99.11 BC900 LA N
138.77 BC1250.41
359
/5
69
7
191.42 OMNI 500 LAN
295 91
60500 LAN
199.40 OMNI 600 LAN
309.89
BC600 LAN
239.50 OMNI 750 LAN ........399 86
13C750 LAN . 313.90 OMNI 1250 LAN
_599.03
OMNI 1600 LAN .
_ . .. .
•.....•..................
LAP POWER AC/IC INVERTER
59.23
POWERMISER 4OUTLET
.
..... .
_49.50
ISOBAR 4OUTLET ------------------------------------------38.95
ISOBAR 6OUTLET
46 38

AMERICAN POWER
BACK UPS 250 .. 99.31 SMART
BACK UPS 400 ..559.63 SMART
BACK UPS 450.. 189.81 SMART
BACK UPS 600.. 264.84 SMART
BACK UPS 900 . 374.14
BACK UPS 1250498.77
SURGEARREST PLUS
.
.....
SURGEARREST PLUS W/TEL. .....
LINE-R 600

UPS
UPS
UPS
UPS
.....
...

400 299.95
600 363.38
900 579.55
1250.729.87
29.97
54.86

225.75

341MB IDE
452MB IDE
1.0GB SCSI-2
1.05GB SCSI

318.00
448.54
1017.57
969.33

CONTROLLERS
ACCULOGIC IDE
ACCULOGIC IDE Wil PAR. 2SER, 1GAME
ACCULOGIC IDE W/BIOS
ACCULOGIC VLB IDE
ACCULOGIC ISA SCSI-2
ACCULOGIC EISA SCSI -2
ADAPTEC 1542CF SCSI KIT

23.65
35.06
48.90
98.76
125.44
358.88
285.45

LOGITECH DEXXA SERIAL MOUSE.
27.37
LOGITECH MOUSEMAN COMBO ..
6665
LOGITECH MOUSEMAN CORDLESS ..... . .. 89.93
LOGITECH TRACKMAN PORTABLE.
72.50
LOG FOTOMAN4 50/FREE MOUSE ....... ...... 549.76
MICROSOFT MOUSE 92.0 SERIAL ........
59.00
MICROSOFT MOUSE 02.0 PS/2'
5900
MICROSOFT BALLPOINT V2.0..............

CDW® Sells for Less and Services You Better!

(800) 959-4CDW

FAX

(708) 291-1737

C1994 CDW Computer Centers, Inc.

PCM862

:

COW' Features Delkin, Kingston,
Pacific Data and Simple

_

Technology Memory.

Musa

2400B INT
2400 EXT
PM2400EFX 2400 V.12 INT W/FAX
PM2400EF 2400 V.42 EXT W/FAX
PM2400FP 2400 POCKET W/FAX
PM9600FX 9600 INT W/FAX
PM9600FXMT 9600 EXT W/FAX
PM14400FX 14.4 INT W/FAX
PM14400FXMT 14.4 EXT W/FAX
.
PM14400FXSA 14.4 EXT W/FAX, LCD

100 INT.... .....
200 INT .....

168.70
DATARACE PCMCIA 2400 W/FAX
DATARACE PCMCIA 14.4K W/FAX ......
HAYES PCMCIA OPTIMA 9600 W/FAX ........235.55
HAYES PCMCIA OPTIMA 14.4 W/FAX ........315.00
IBM PCMCIA TOKEN RING 1874
459.86
INTEL PCMCIA 2400 W/FAX
189.00
INTEL PCMCIA 960019/FAX
249.00
INTEL PCMCIA 14.4 W/FAX
299.00
LINKSYS PCMCIA ETHERNET COAX.. ...... _197.91
LINKSYS PCMCIA ETHERNET 10131 -------------107.91
MAXTOR PCMCIA MOBILEMAX 105MB HD .94927
MEGAHERTZ PCMCIA 2400 W/FAX... ......
189.95
MEGAHERTZ PCMCIA 2400 XJACK W/FAX 197.82
MEGAHERTZ PCMCIA 9600 W/FAX .......
265.34
MEGAHERTZ PCMCIA 9600 XJACK W/FAX 277.07
MEGAHERTZ PCMCIA 14.4 NOFAX. .....
295.49
MEGAHERTZ PCMCIA 14.4 XJACK W/FAX _309.31
NOVELL/EAGLE PCMCIA ETHERNET COAX242.80
T. CONRAD PCMCIA ETHERNET COAX
228.44
USA WORLDPORT PCMCIA 241:0 W/FAX _284.60
USA WORLDPORT PCMCIA 14.4 W/FAX
285.22
XIRCOM PCMCIA ETHERNET COAX
265.80
XIRCOM PCMCIA ETHERNET 1087
262.14
XIRCOM PCMCIA ETHERNET COMBO
309.55

.........119.34

BATTERY

IDE
IDE
IDE
SCSI

CDW 33297

• •

14.4 EXT
..... .
.....
159.50
14.4 EXT WIFAX
149.00
WORLDPORT 14..1
COURIER MODEMS
V.32TERBO NT
333.60
V.32TERBO INT W/FAX
V.32TERBO EXT .
355.46
V.32TERBO EXT W76•
ÁiI .. •
......
..... ...... -3
398
283
8
DUAL STD NT NOFAX ..
DUAL STD TERBO INT
....*...
DUAL STD TERSO EXT WIFAX
732.63

HARD DRIVES & CONTROLLERS

131MB
170MB
245MB
245MB

'Call for details
through 3/15/94

$1089.27

BOCA

OKIDAR
184 TURBO .........219.14
M1320...................304.45

...... ......

499.67
949.88

4039-10RD 1OPPM DUPLEX.1837.77

SHARP 486/33 200MB PAS CIA ..... ........ ..... 2698.37
SHARP 486/33 200MB ACT CIA
2999.76

* TEXAS

4L
..689.97
OP
999.92
4MP
1469.89
4
1469.56
4M ..... _1989.64
4X1
299895
4S1 MX 450836

SHARP
SHARP JX9400 300DPI 4PPM
SHARP JX9460 600DPI 6PPM

VERSA NOTEBOOKS
MONO
............. . ...... ..... 2613.31
COLOR .................. ....... .
.. ..... 3878.60
MONO... ....................
..... 3037.39
COLOR ...................
...... 4279.51

4/50 209MB COLOR
...... .
......
..... 4549.28
4/50 340MB MONO
.3719.11
4/50 340MB COLOR
.4969.31
READY ES 4/25 170MB ...... .
......
............997.52
READY ES 4/33S 210MB...1246.68
READY ES 4/66 2501AB .. _
.1694.83
READY 4/255 170MB Multimedia.
.1447 16
READY 4/33S 210MB Multimedia.
1879.89
IMAGE III 4/50 210MB....... ...... .....
..... .....1796.14

LaSerJet
LaserJet
LaserJet
LaserJet
LaserJet
LaserJet
LaserJet

• Max Res 1024 x 768

SPORTSTER MODEMS

Ace 2400 Est
Ace 24EC

385 20
396. 44

• Energy Star Certified

Ellobstka

14.4 INT

SuperSenpt 610 _...585.78 Silentwriter 95FX _1095.95
Silennvriter 640 ......786.513 Silentwriter 1097 _1377.60

Panasonic

• AccuColor System

MODEMS 6. COMMUNICATIONS

EPSOM
AP2250 ..... ._ ..... . .115.63 10870
444 91
172.95 101170 .
611 93
AP3250
.199.15 102550 ......
898 08
LX810
167.90 DFX5000... ..
1319 84
FX870
267.59 DFX8000. .... . 2269.45
FX1170
355.95 STYLUS 300. ...... _229.95
1.05704
237.97 STYLUS 800 ...... ....277.97
1010704
365.35
ACTION LASER 1500
648.97
ACTION LASER 1500 W/2MB
715.22

1624
1695

Monitor

• Digital Controls

•

•

DOT MATRIX 8 LASER PRINTERS

TOSHIBA

11950/120MB
.1W7.1181•4609200MB 2/59.00
T1950/200MB ... ...122/28111300C/120MB 3815900
T3400/120MB.
..21272374600C/200MB 3090/03
74600/120MB . ...19111.12174600C/340MB 4309.03
71950GS/120MB PAS CIA. ...... .
....
2177.17
TI9SOCTII 20MO ACT CIA
2798.00
1'1950GS/200MB PAS OLII
2687.62
T1950C17200MB ACT CIA
2198.00
T1950CT/320MB ACT CIA
1940007/120MB ACT CIA
2128.00
T4700CS/200MB PAS CIA
2897.00
74700CT/200MB ACT CIA
4110.00
74700CS/320MB PAS CIA .......
7470007/320MB ACT CIA
4849.00
76600C/510MB
80119.00
76600C/510MB CD
11290.00
16600C/510MB CD/DVI
7840.00

MultiSync 5FGe
17" Flat Square
Technology

CDW®
SERVICES YOU
BETTER

• XJACK lightens your

$309.31

NEC

AST BRAVO 4861C 2MB .
.......
AST POWEREXEC 486 4MB. ......
AST PREMIUM II 1MB CUPID SIMM
AST PREMMIA 8MB UPS
COMPAQ DESKPRO 8M8
COMPACT CONTURA 486 8MB
COMPAQ CONTURA 4MB

CALL
CALL
CALL
CALL
CALL
. CALL

COMPAQ LITE 4/25C 4MB
COMPAQ PROLINEA 486/33 4MB
COMPAQ PROSIGNIA 16MB
EPSON ACTION LASER 2-8MB
HP DESKIET 500 & 500C 256KB
HP LASER 4L 1MB MEM UPG.. ..... ...... .
......
HP LASERJET 2P/III 2MB. .....
.....
HP LASERJET 3514MB

CALL
CALL
CALL
ALL
CALL
CALL
CALL
CALL

HP PAINTJET XL300 4MB ..... ...... .
......
CALL
IBM DESKTOPS-ALL MODELS
CALL
IBM THINKPAD 700 4MB
CALL
NEC SILENTWRITER 95 2MB ..... ............
CALL
NEC VERSA
CALL
OKILASER 400
CALL
OKILASER
CALL
PANASONIC 4410. 4430 2-4MB. .....
CALL
PANASONIC P4450I 2MB
CALL
TI MICROLASER 1MB
CALL
TI TM4000 4MB
CALL
Toshiba 1600, 1650, 2COOSX/E, 2200SX 2MB CALL
Toshiba 1800 1850, 200000/0. 2200SX 4MB CALL
Toshiba 1900C.4500C.4600C 8MB... ..... ...........CALL
Toshiba 71800. 1850. 2000SXE. 220000 8MB CALL

Due to an Industry-Wide Memory
Shortage, Please Call CDW for the
Best, Most Current Pricing and
Availability Information.
PROCESSOR/UPGRADES
CYRIX 48609X/2 UPGRADE
299.29
INTEL OVERDRIVE 16/20MHZ --------------------299.44
INTEL OVERDRIVE 25MHZ
309.88
INTEL OVERDRIVE 33MHZ ...........
499 55
KINGSTON SO/NOW 25MHZ
169.45
KINGSTON SO/NOW 33MHZ
196.25
KINGSTON assinow 25MHZ
328.76
KINGSTON 486/NOW 33MHZ
$16.25
ACTIONNOTE 4000 BOMB
1660.50
MATH COPROCESSORS
INTEL
INTEL
INTEL
INTEL
INTEL

287XL
387SX 10/20/25MHZ
3875X 3314112
387SL
387DX

84E0
76.114
9120
78.=
81.13

CALL FOR FREE
CDW® CATALOG

MEMOR

WE ACCEPT PO'S
FROM QUALIFIED FIRMS

CACHE MEMORY
12NS
8Kx13
32Kx8
64Kx1
64Kx4
160x4
128100

15NS
850
900
1190
11.00
890

28 00

IBM PS/1, PS/2 MEMORY MODULES

UNS
6.00
800
900
9.00
7.00
49.00

25NS
550
700
8.00
8.00
600
3600

Individual D-RAM Chips

INTEL Math Chips

MEMORY FOR IBM & APPLE
BONS
7ONS
IONS 10ONS
1Megx1
7.35
7.25
6.75
4.95
1Mestx4
35.00
29.00
27.00
1Megel
2700
25.00
23.00
(Zip Pack)
256 x4
11.95
10.95
(Video Zip)
25604
7.95
6.95
256 x1
3.00
2.75
2.50
- .25
2
256 016VRAM 39.00
39.00
6404
3.25
64e1
2.00

8087
8087-2
8087-1
80287-01
80387-18 DX
80387-20 DX
80387-DX (Does MI)
80407-SO (Does MI)
Intel SX (Does All)
Intel SL Mole)
Intel 16SX
Intel 20SX

IBM PMU 110.
5121(1
30E5360
eg
6050375 1Meg
6450379 2Meg
6451060 4Meg
6450604 2Meg
64506081244e
78X8955 128K
34E2933 4Meg
87E9977 4meo
1057035 512K
9219935 2Meg
444es
6450902 (
2Me)1

45.00
49.00
85.00
55.00
4500

6450128 (4Meg)

55 00
79.00
30000
79.00
85.00
49.00
54.00

6450129 (8Meg)
6450130 )8Meg)
4010 16 Meg
4033 32 Meg kit
4036 64 Meg kit

AMBRA
knbra Pernium60
Ambra 5454050
Ambea Sprinta 38f. KAON 386SX
Ent
erprise 386 Slim
Ambra Sprinta. Hire Enterprise 486
Ambra NC 415SL
knbra NSeres
Ambra SN Sern

CALL
CALL
CALL

4n6 Mao kt
2/4/8 Meg
4/8/12/16 Men
4/16 Meg

CALL
109.00/2090024900
18900/37900.56900/829.00
18900182900

79E0999 rMel
79E1000 4Meg
7911001 8Meg
0701826 2Me
0701827(444,8
0701828 8Mel
53G69511 Meg
5306959 INIeg
5306960 EIMeg
0761414 (21.1eg)
0701415
Meg)
0701416 Meg)
6600094
6tdeg)
0701420 Mel
070142)
Meg
6000378
Meg
6000375
6Meg)
92E8804 (2Meg)

CYRIX DRx 2386 to 486 Upgrade
Clock Doubler
Win* chlp upgroW «delco
Gkodtleabllng lechnology

CX486 OR•-16/32........259.00

ConwOble

C5486 DR5, 20/40........299.00

inery«.4•4381100 CPU socket

ol 100% and more Ideal lor any DOS. Windows or
OS/2 application which requIres aLarge amount ol
mcroprocessor horsepower.

IONS
55.00
60.00

SONS
5500
59.00
-

C5486 DR5, 25/50........359.00

MODEL
DeskPro 386/33, 326/331.
486/25, 486/331.
486/501. Syslem Pro
DeskPro 386/331. 4867331
DeskPro 386/25, 386/20

C5486 OR•-33/66..........CALL
C5486 SR52 16/32........249.00
CX486 SR52
05486 SRX2

.1r1:1
1
1Áttlh
1
e
'
11.1e9 Exp Bd
4Meg lep Bd
1Meg Module
4Meg Module
DeskPro 386/20E
1Meg ai) Bd
DeskPro 386/25E
4Meg Cop Bd
IMeg Module
4Meg Module
DeskPro 2865. 386N,
1Meg Module
38650/20. 386/25M, 486/33M.
24489 Module
486525M, 4060/1644
4Meg Module
Pott. ISerles 4860
8Meg Module
M Serios Pop Bd
0-64Meg
DeskPro 386/16
184,9 XII
4Meg 1(11
1.2Meg Exit Bd
4-8Meg Exp BO
DeskPro 286
5121( /0
DeskPro 5/60. 5/66M. 5/666f .
410
8Meg KO
Prosegnm 5/60
800)083 16Meg Nil
Prohant 100 5/60
32180
Probant 2000 4/30, 5/66
DRU
64Meg Klt
Prohant 4000 4/50 5/66
110BIRES 128Meg
Prolinea 386 3/255. 3/2525
2Meg
8Meg
Prolenea 486 4/250, 4733. 4/50, 4/66, CDS
2Meg
(Mg
8Meg
Promgma PC Semer. 486/33,
8Meg
486 000/68
16Meg
32Meg

7ONS
4100
48.00
15500

MOMS
4000
46.00
14000

10ONS
38 00
-

72 PIN SIMMS (EISA)
256036 lAleg
512836 2Meg
1x36 4Meg
2036 8Meg (w/pal)
2x36 8Meg (w/o po))
4 36 16Meg
x36 32Meg
16 x36 64Meg

8;00
19000
180.00
35900
389.00
35900
449.00
68900
64900
1549.00 1499.00
CALL
3516.00

59.00
84.00
17500
40900
449.00
649.00

CYRIX FASMATH PROCESSOR
Poograms executed up to 3X faste( •Plug
obtect code cornpat. wAntel
83087-40MH7 -89.00
83087-33MH7 -50.00
83587-2550 Ver. -69.00
83587-33SX 09.00
PC Week' 6 rated al over all Math chips
5 rieur Warranly•
Oommard Compatible'

AST MEMORY
AU MM&
500910.001
5.987-00.2
500087-003
Mc0.0,00.
mou02.5

Croon Oc 4.9nO, 6'03 0035 0/900 cOsa

Peeneuen.6125, 25E, 03 Dai
lineenium 30003TE, M10.51E. 30Te
Peem
.Pren II 3160.0.
Peem 03860.5 31.31 405/33, eassexo
Preeneum 3110,332.16em 38602/10
{M.
31165.0. an
Premium 300/25. 33. »Mi. 30,
052,16.
Preen II 3005020.2S
Pmm

aameu

amine

0000
CaLL

soonoom

soie

5.200.0.
500010.000
500000001
501150-002
501156003
501150.001
5011590.

0/111
le09 00
311100

AST PART
70380044E
ZA.3800MK
2-605-1 modules

PRICE
59.00
180.00
119.00

Contera 320. 325
Contura 4/25, 4/250 4/2500

MAGNAVOX
MODEL
S-RAM Cards 1MES
S-RAM Cards 2MEG
Card Pro (made by Data 1/0)
Transi ers data from PCMCIA
CartI to desktop PC. connects
to aparallel port

MEURY

9AR DS
BOCA AT PLUS
sZss

16 BIT MEMORY BO. FOR 286, 336 Al' •OK-8Meg Be 4.0 LIM Campe •New 5
Yr Warr Convent .Expnd & Extnd Memory •Supports DOS, OS/2, LIMANS 8

BOCA XT 8BIT BUS

25900

5Meg

389.00

4Meg

8Meg

16Meg

32Meg

$499.00

$851.00

$1591.00

OK -111.00

2Meg - 199.00

4Meg -2.9.011

CALL

310-539-0019
FAX: 310-539-5844

TO
varriour
CHANGE
rio ricr

59900

15Meg

companies.

MANU. PART g
PC14-PA.83120
PC18-PA8317U
PC-P683140
PC14-PA83I 5U
PC-042X000
PC.78200111
PC-PA2002U
PC-PA2004U
PC-PA2005U
PC-PA2010U
PC-P/12012U
PC.PA2013U
PC.PA2014U
PC-P420080
PC-PA2009U
PC13-PA8306
PC8-P083021.1
PC3-PA7135E
PC9-P0834011
PC15-PA8308U
PC15-PA8310U
PC6-P671370
PC12-P/183070
PC12-7A0909
P019.PAI1318U
PC19.PA8319U
PC7-7083010
PC10-70830411
P010-PA8.313U

14500 ,T45000.14600. 11000, 110000 (3.3 v/451e9
14500, T45000. 14600. 11900, 71900C (33 v)8Meg
14500.74500C, 14600. 11900, T1900C (3 31116Meg
6Meg
13300SL
16Meg
112000E
2Meg
11800
2Meg
13100
2Meg
131000
2Meg
T310000
2Meg
T3100SX
4Meg
13200
3Meg
1320000
2Meg
13200SX
4Meg
T32o0SxC
2Meg
T3200SXC
41114g
T511710
2Meg
15200/T8500
2Meg
15200/10500
*Mg

PRICE
94.00
94.00
209.00
399.00
94.00
209.00
399.00
209.00
399.00
704.00
219.00
439.00
959.00
329.00
699.00
99.00
99.00
179.00
109.00
109.00
209.00
185.00
11000
zotoo
119.00
219.00
95.00
114.00
419.00

NOTEBOOK, LAPTOP MEMORY
NOOEL
ACER 730
ACER 750
ALTI Verdure
AST Bravo 8Explorer
AST Notebeek %te fret
386SX/20/25/25L
AST Power Exec 3,25C, 425EL
AST Power Exec 01250. 42061
AST Power Oxeo 425S1
AST Power Exec 415SL
ATEITSafan NSX/20
Bondy/118310, eus
Bonewell B310V. SA
Bondee1113101. Slf
Cpson let

AMI. UPGRADED
2Mem4MeculMeg
ekleMeg 1618eq
0,1e6
I6Meg
481eg

MANU. PART

PENCE
109/2091449
199/459269
219.00
1910022900
18900

11407980
501255-001. -031
500814-003

16 '
hiel'a
46100
'M'or
4Meg
rom)
Reg
410e9
4Meg

199.00
819.00
19900
81900
25900
10900
10900
22goo
19900
9995
19900/154900
24900
109,00,199.00
790)
19900
119.00
39900
79.00
19900
109 00
199 00
30960

501166.001
501156.003
PIC 37651
23050.09100

A808511
PG000530001

dae
'
l
e
'e
y:r/
1=gina
e 61211 '
Xtlel
2Meg
(101716Weg
Goldstar 55520 386.5116
Hileg
'boom:n*0k
'mec 0010
NEC Pnespee0186,38624-16
NEC Prospeed 286. 38600-16
416
1'
4
NEC Prospeed 386
Ndeg
NEC Prospeed 386
8Meg
NEC Prospeed 386SX-10
'Mme
Orleg
NEC Prospeed 38630-10
NEC ()graille III/20.10P. 250
NEC Ultrable 111/SU250
4
2'
44e
'
9
NEC Unralde 51/20, DIP
6Me9
NEC Ult ht 11025C
0015
NEC urtrame Versa
4 Me0/861021651e9(20Meg
Packard Bell 386SX, 286
IMey. 4Meg
Panas°. CF1 70 CE270. CF370
g
1megraMeg/6Meg
Panasonic CF480
beg/beg
Sanyo 17/18 NB
2Meg
911/8 6781, 66131, 6785
21Atelleley
Stem PC-6220
1Meg
-Tannise, PC (band, tblameld
Me. 10.10
n trowldate2001
1Meg
Tl Travelmale3000
7/418
114000
41,Itog, tOkleg
Snehead. lkima.Comoodyne
Tandy 48e, 48600. DA
.MegilEtlep
Zero 386S 1Noreboot
251eg
214eg
Zenth Master SPO 0 38686
Zereth Master Opon SL. SLE
0014
Zenith Super Opon 2E16. 2860
'Lieu
286). SX
lbleg
SO Alpha
28116
SO Rem
2Meg
Zenith ZNote 325L LC
2Meg6Mep
Zereth ¿Rote 425LN. INC .LNP
milnkeleg

S3813 rIM
286.311650
T21.21
PC2122
PC31-21
P031-fl
PC43-21
PC43-22
PC4721
PC4722
P04921
0P1104
286. 386.58
0F-B4165
1.18C-10114E142
CO 6216
66386SX20
2568034-0001
2566996-1

209.429.819, TO4
109.199
49.00
CALL/CALL/CALL
CALL/CALL
9900
10900/199.60
7900
119 00.129 00
7900
84.09
19903,1919 CIO
19903259.00
99.00
11400
11900
99C4)
17900
17900
179.03
12900/419.00
269219/839

ZA-300.1
00.4.4
28-180.66
2418024
ZA-18066
20.180.87
ZA3250-4/5

LASER PRINTER MEMORY UPGRADES
AMOUNT UPGRADEI) OK Bd
Canon LBP4. 4Lne. 4p8s
Compaq Pagemaro
Epson 6000. Action Laser
Epson Action Laser II
Epson 8000
Epson 1000, 1500
HP 2. 20HP 3, 31), 3P, 2P 217.
HP 4, 4M, 461. 4SIMX
HP IL
HP 361
HP 461
HP Desmn Jet 603.650
HP Desket 500, 5000. 550
HP Dendre 12000,12E13UP
HP Pantjet XL300
109
IBM Laser 4019, 4019E
IBM Laser 4029
IBM Laser 4039. 4079
NEC 90, 290
niEc 95. 97
olo 400
Olu 400 E
Oki 830, 840
Packard Bell PB 9500
Packard Bell 9815
Panasonn 4420/40501
Panasonic 4410/4430
Panasonic 4450
XL/PSI 7/PS35

CALL 204409 CALL

25116

1

2

3 3.5

4

5

6

Ill

89
89
59
69

139
- Call
- Call
Call
109
101
89
89

5
89

180
229
- Call
- Call
Ca
Call
189
179
180

389

180
180
180

359
359
359

180
289

359
469 83

180
180

350

159
99
139
99
89
189
109
139
180
129
126

364

227
299
209
195

99
55

H.P. COMPATIBLE FONT CARTRIDGE
BAR CODES Bar Code Reade, Fonts
99.00
DESIUET SOLUTION for Ok.11 500 Tl Plus. 92 Fonts, t5 01-30 pl
BM 4019, 4019E, FONT CARTRIDGE 209 Fonts, 10100 Card............................105.00
ORDO 25 Comparable to Pacifie Data's 25 CARTRIDGES IN 01101 9e. 143
Fonts (compat. wrin Epson Action Laser and 011 HP Prenrs ampt liP
_69.00
URBOSCRIPP9 109. 109 Scalable Fonts to Any Point Sin
(HP 2. 2D - 139, 159, 199)
179.00
AX
FINANCE FOR HIM 41119, 4019E, 4021.
_139.00
AX 8 FINANCE CARTRIDGE
00 400, 800 41 teints, 11 typestyles
169.00

2,000Pana

1""10?;
11 =A
-eu0
.ence.ne.yegr.le.,w„TeeeD
s
.
,%"e0

us79S,eeSHIMS

Prim arlevellaWayeaekeette campe.. notice

22825 Lockness Avenue •Torrance, CA 90501
CALL
TOLL niEE

1-800-433-3726
and Canada)

Circle 241

32

159 219

NO SURCHARGE EOR 1.0.StERCP0D, /0.6%. VISA OR DISCOVER PURCHASE ORDERS AMURE(' 02001 FOR.
%NF 2000 GOVERNMENT
INSOTURONS Ca.nea otlers el ',Mes
Renerned or., mortier.
aie sut,. Io a20, test.,
IlAernoty Ettpo. not rotule Aboa.
acm0 Internanonal
UPS mr APO.
orders »<nome Cumules are expecied ro pey cuslorni and ORher an.0
. MPped tel Muet GUO charges vat. lot 'modulent use SORRY. NO REFONDS AGIE
OAYS EXCHANGES ON( We acCept
VISA. Ontever. AE. preped order1. poWtase or., Aue l'ester COO

sa

8Meg -431.011

PlUCES sema

10Meg

•

64Meg

PS/2 MCA 0-8MEG EXPANSION BD.
0-8Meg Extended and/or Expanded Memory for all IBM
P/S2 Models 50, 50Z, 60, SOSO, 6550. 16 Bit. 40 L(
M Compat.

PRICE
31000
259.00
179.00
219.00
279.00

...6810We

0-32Meg. Ext.-Expnd. Memory Bd. for P/S2 70, 80, 90, Lirn 4.0
$319.00

(for Palmtop
SubnOtebooks

MODEL
14,400/14,400 Data/Fax
Modems
9600/9600 Data/Fax Modems
2100/9600 Data/Fax Modems
Lan Ether net 110 Base TI
Visuel Media (CD Rom, lape Dr)

Trademarks are registered with tiroir

IBM P/S2 32BIT EXPANSION BD.
2Meg

29900

9900
179.00
229.00
229.00
389.00
80900
19000
384.00
789.00
7500
249.00
7000
10900
21900
CALL
CALL
CALL
104.00
189.00
34900
18900
34900
799.00

All modula land new th gunanteed •We buy aces tumba/

2Meg -$211.00

$238.08

PRICE
15900
17000

117081-002
117081-003
121125-002
129769-002
129769-003
129769-004
142337-002
142337-003
142337-004
110235-001
110237001
118303-001
118304-001
118305-001
144790-001
144790-002
144790-003
139497-001
139498-001
139499-001
146520-001
146521-001
146531-001

No banni ro deal eh Aise all capacnies corne mn data compression software lo double the
anielunl or flash mernOry
IL3sh memory made by Sonde

•Expanded rnemory for XT •Lin, 4.0 compat. 0-2Meg •Uses 25601-100

OMeg

149911-001
149949001
149912-001
149913-001
149914.001
141738-001
141742-001
141683-001
141684-001
141685-001
141685-001
149320-001
149147.001

PRICE
109 00
429.00
145000
279 00
79 00
219 00
149.00
32900
7000
219.00
149.00
329.00
79.00
219.00
59 00
89 00
180.00
389.00
279.00
99.00
29900
239.00
431.00
40 00
389 00
739 00
1599 00
2700.00
5900.00
10900
320.00
0500
18000
399.00
399.00
71000
152600

MODEL
AMT. UPGRADED
T1000SE/XERE
2Meg
12000/T2000SX
2Meg
72000SX/T1000LE
4Meg
T2000SX/T1000LE
8Meg
TXDOOSXE/21005X/11800, 1850.0
2bleg
11000SXE/220DSX/11800, 1853.0
4Meg
720005XE/2200SX/21800, 1850. C
8Meg
T44005/1, SOC 16400
4Meg
1440050,8)(C 16400
8Meg
74400SX, SXC 16490
16Mog

(Rash Memory Cards appeal to the host computer as aharo chsk drwe In aDOS enwronment. youi
system M See the lash card
like an IDE hard disk dnve and assign alopical dnye 1e.g 0)

OB -084.00 21Ang - $159.00 4Meg -8231.00 Ithleg - $383.00

$'I311.00

CMPCI PART
115144-001
116561-001
116568-001
118589001
113131-001
113132-001
113833-001
113634-001
113646-001
112534-001
113644-001
113645-001
113131-001
113132-001
118688-001
118689-001
118690-001
128877-001
129160-001
108071-001
108072-001
108069-001
108070-001
113012.001

FLASH MEMORY
2.5Meg

EEMS •Versatile Split Memory Addressing •Operates w/CPU Speeds to 33 MHz •
Supports Desqview, Multdask operations •Bd. made by Bora Serves, AT plus

1Meg $179.80

2Meg Bd
4Meg Bd
«Mg Module
4Meg Module
86400 Module
16meg Module
4Meg Module
8Meg Module
16Meg Module
1Meg Module
4Meg Module
1Meg Module
2Meg Module
4Meg Module
4Meg
8Meg
16Meg
2Meg
4Meg
8Meg
4Meg
81.107
16Meg

PCMCIA VERSION 2.0

286/386SX-I6,38650-20. 486.50-20
386-33 alti. 72710 SIMM:
1MEG -5500
4MEG - 18000
8MEG - 409.00
16MEG -659 00

0-K -$91.00

199.00
419.00
CALL
CALL
CALL
11900
214 00
41900
959 00
214.00
41000
359.00
679.00
109.00

COMPAQ LAPTOPS & NOTEBOOKS
LTE7286
LTFJ286
LTE/3865/20
LIB LITE/20. 25. 25C
LIB LITE/20, 25, zec
LTE LITE/20, 25. 25C
LTE LITE 4/25C,4/23E, 433C
LTE LITE 4/250. 4/23E,433C
LIB LITE 4/250. 4723E. 4330
SLT/288
SLT/286
9110386
011/386
9110386
Concerto

ZENITH MEMORY MODULES
MODEL
AMT, UPGRADED
238623, 25, 20, 33E
1Meg
Z386/33. 25. 20. 33E, 486/25E
4Meg
2386S0
2Meg

AMT. UPGRADED
2Mog Module
85169 Module
321.leg Module
op 0d)

DeskPro 3865-161216

OSONS
42.00
49.00
16500

103.00
19900
314035..0000

COMPAQ MEMORY MODULES

SIMM MODULES (Add $5.00 for SIPP)
1koleg
9(3 chop)
1Meg x 9(9 chom
4Meg
9
16Meg x9(9 chip>
16Meg 9(36 chip)

0140, N3350. 70 Mme
LX40. 533SX. PS hkelt. Threlmad 350 3500
1%40,1433SX. PS Noie
251 ,e
a..1 jl
(151 alt
N51
Thinkpad 7101
llsInkped 7181
ThInkpad 7101
ThInkpad 750.7006
ThInkpad 750. 7500
ThInkpad 750. 750c
ThInkpad 750, 7506
CL57LSX LpTp. Thinkpad 700, 700C. 720, 7200
CL57LSX LpTp, Thinkpad 700 7000, 720, 7200
50.
Thenkpad 350. 350
145S1

SURCHARGE

TOSHIBA LAPTOP MEMORY

WORKS WITH MODEL NO.
PRICE
30-286
37 00
30-286, 25-286, 50 MIRO BD
154.00
79 00
80-041
80-111, 311-121, 321. 081. 161
04.00
80-A21. A-61, 80-A31. 80.111. 80-311
189 00
70-061. 661, 121, 50Z. 555X. 65SX. P-70.
89 00
5515, 651.9, X-Statton 120 6 130. 3500, 35LS, 40SX
70-1121. A41.13-21.13-6), 3858. 35L.S. 4000,Val PL 3257 90.00
35.00
3500. 40SX. 553X. 66SX. 551..S. 65LS
180.00
5000, 5515.65SX, 40SX, 3000, 3510
180.00
P51-286
49.00
P/S1
P/S1/386SX-2121
0000
P/SI
P/51/385S 0.Model-2121
189 00
56. 57. 5750.90, 95. P-75. 57510
90 00
Value Point 77 486002, 486SX. 51/0 85
S7SX, 90. 95. P-75, 57SLC, 56. 56510 , P/S1, 386SX,
175.00
Mod-2123, 2133. 2155. Vol Pl 77, 486CS2, 4865X, 012485
Value Point 77 486DX2, 486SX. SVR 85
35SX, 4056
379.00
56, 57, 5700, 90. 95, P-75. 57510
37900
Value Port 77 4860)2. 486SX. SVR 85
11150 System/6000
769.00
RISC System/6000
1699.00
RISC Systern/6000
3319.00

IBM NOTEBOOK & LAPTOP MEMORY

41/16kleg
5,16 Mes Fo
2/8 kleg 04

Coupâtes WU DOS, WInelows. IX. 00,2 1.3 and 2..x
Ume Inekstresemdasid
cite
Eawb Ins011-elsoul 15 WrIelile
The Gym, upgrade runs at twice the speed 01 your
ormmal 386 microprocessoe combined wIth a1K
on-chop cache you will enroy aperformance boost

NO

FOR MC, VISA AE & DISCOVER

(US

CUSTOMER SERVICE 8, TECHNICAL:

ESTAIS.
1955

on Inquiry Card (RESELLERS: 242).

SORRY,
NO WILL CALLS

OPEN M-F, 9-4 PST

mon -Fri, 8:00 a.m. to 5:00 p.m. PST
Sat. 1000 a.m. to 1200 noon

With Backpack's unique printer port connection,
family support has never been easier.

Adding

additional

storage

to

your

IBM

compatible, laptop or notebook has never

directly to the backpack drive, you don't have
to disrupt your print operations. With the
backpack family of diskette, hard, tape or

been easier. The backpack® family of no-slot

CD-ROM drives, you can easily transport

drives plugs directly into your parallel

your information wherever you go—just plug

printer port to provide you with additional

backpack into the parallel printer port of any

storage instantly. Using them one at a

IBM compatible or portable. And, of course,

time, or daisy chaining up to four together,

all backpack drives work with Windows

there are no nterface cards to install so
you don't have to open the cabinet of your
computer. And because your printer attaches

enjoy the new member of the family.

Just plug and play.
It's the no-hassle approach
to additional storage.

MicroSolutions

132 W. Lincoln Hwy. DeKalb, Illinois 60115

With

backpack, there's no hassle. Just sit back and

Telephone 815.756.3411

Call Toll Free 800.295.1214
Circle 226 on Inquiry Card (RESELLERS: 227).

FAX 815.756.2928

We Carry
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Panasonic

Polaroid

cams

Qukkeot Quma

DISKETTES (10 per box)
DESCRIPTION
DS/DD
sve DS/HD
3V2' DS/DD
3V2' DS/HD

BANE

$ 3.15
4.75
4.25
6.45

3.15
4.35
4.95
6.75

MAXELL

SM

3.35
5.35
5.25
6.95

3.35
5.35
5.35
7.65

EQBMAI

DESCRIPTION
51/: DS/DD
5V: DS/HD
3Ve DS/DD
3V2' DS/HD

OEM GRADE
0.22
0.29
0.35
0.42

$ 0.20
0.27
0.33
0.39

atd_

DESCRIPTION
DC-2120
DC-6150
DC-6250
DC-6525

_MAXELL

$ 11.79
13.79
17.59
20.99

AN

10.29
12.29
15.29
18.29

9.99
11.99
14.99
17.99

STREAMER CASSETTES
MAXELL

CS-600 HD .$ 10.25
CS-600 XD ..11.25
CS-600 SX _17.25

ILAD

60MB
150 MB
600 MB

CT-600H..$ 11.75
CT-600N.. .16.75
CT-600F .. 23.76

4MM &8MM CARTRIDGES
DESCRIPTION
4MM 60 Meter
4MM 90 Meter
8MM 112 Meter

ID
$ 6.29
6.95
6.59

1.411/ _EMILE
7.59
9.29
Call
9.99
11.95

DISKS

DESCRIPTION
3i/e 512/128 MB
5V: 512/600 MB
51/.' 1024/650 MB

MAXELL, VERBATIM SQN!
$ 34.95
32.95
37.95
73.95
67.95
83.95
73.95
67.95
83.95

TRIPPLITE
Verbatim
am
and many more
OEM supplies!
ALL LOGOS ARE THE
PROPERTY OF THEIR
RESPECTIVE COMPANIES

TRANSPARENCY/PAPER

HP51604A

$ 8.50

HP51606A

.... 20.50

HP51630S

.. 45.75

HP51606C

.... 23.50

HP51636G

.. 37.75

HP51625A

.... 22.50

HP92261K

.. 52.75

HP51626A

.... 20.50

HP17703T ... 35.75

HP51630Z ... 15.75

LASER TONERS

RIBBONS

HP92275A

$ 57.95

HP92151H

... 4.25

HP92155A

.. 11.75

HP92274A

53.95

HP92291A

.... 99.95

HP92155L ... 13.95

HP92295A

.... 68.95

HP92156S

... 8.45

HP92298A

.... 93.95

HP92154B

.109.00

We carry acomplete line of HP Products.
Please call for the lowest prices.

HIGH-CLIP
PREFORMATTED
MF2HD 3.5" HD
1.44MB DISKS
10 PER BOX ...

$4.10

TONER 6000 +
TONER 80 PLUS
TONER 150 PLUS
OPC KIT 80
OPC KIT 81
OPC KIT 150

$ 12.95
31.95
31.95
102.95
102.95
102.95

KYOCERA
$ 25.00
93.00
125.00
171.00

PANASONIC
KX-P115

RIBBON

$ 6.59

KX-P140

RIBBON

859

KX-P4450

TONER KIT

25.99

KX-P4450

DRUM KIT

105.99

(CALL FOR OTHER PANASONIC ITEMS)

IOMEGA (Bernoulli Cad)
GOLD 20MB
GOLD 44MB
GOLD 90MB
CLEANING KIT

$ 53.00
83.00
124.00
30.00

SyQUEST (Removable Disk Cart)
88MB
88MB
44MB
44MB

DISK
DISK
DISK
DISK

1-YR
5-YR
1-YR
5-YR

WARRANTY $ 89.00
WARRANTY .94.00
WARRANTY .62.00
WARRANTY .64.00

CANON
BC-01
BC-02
BJI-481
BJI-642
BJI-801

INK
INK
INK
INK
INK

CARTRIDGE ... $ 16.95
CARTRIDGE
19.95
CARTRIDGE
11.95
CARTRIDGE
14.95
CARTRIDGE
8.95

APPLE
TONER
TONER
TONER
TONER

HIMOUSE ULTRA HIGH RESOLUTION
SERIAL HOUSE 400-1200 DPI .. 28.50
HI-TRACK DESKTOP TRACKBALL
SERIAL & PS/2 350-1050 DPI

B105WIN 256 TRUE GRAY SCANNER
100-400 DPI FOR WINDOWS

... 99.50

LASERWRITER
LASERWRITER
LASERWRITER
LASERWRITER

PRO. $ 88.95
SELECT. 77.95
(CX) .. 73.95
(SX) .. 69.95

TONER LASERWRITER (LX) ..
INKJETS STYLEWRITER
INKJETS STYLEWRITER II
RIBBON IMAGEWRITER II BLK
RIBBON IMAGEWRITER II CLR

55.95
15.25
17.95
.4.25
.9.55

EPSON
RIBBONS

LASER

7753 .. $ 3.45

S050002

7754

.... 3.85

S051005 .. 106.95

7762

.... 5.85

S051009 .. 139.95

8750

.... 3.05

S051011

8755

.... 3.45

8762

.... 5.85

INK JETS

8763

.... 4.25

7750

46.95

8764

.... 9.05

7760

16.95

8766

... 17.75

S020002

18.95

8767

... 11.45

S020025

12.95

.$ 71.95

.. 112.95

HT1212 HIGH PRECISION
DIGITIZING TABLET 12 X 12' .. 189.50
SM-168 16 BIT PROFESSIONAL SOUND
CARD (SONY INTERFACE)
104.50
HI-VID PRO 24 BIT 2 MILLION COLORS
1024 X 512 FRAME CAPTURING
CARD STEREO
287.50
(CALL FOR OTHER GENIUS PRODUCTS)

IBM
RIBBONS

LASER

1040150
1040282
1040440
1040930
1299095
1299790
1299845
1299933
1319308
1337765
1361195
1380999
6295158
6328829
6845100
7034437
7034640
7819690

1348330 .$ 520.00
1348331 .. 295.00
1348347 .. 170.00
1348349 ... 37.00
1380200 .. 143.00
1380520 .. 160.00
1669113 ... 15.00
1669115 ... 60.00
1669151 ... 60.00
70X7001 ... 71.00
70X7002 .. 175.00
70X7003 ... 17.00
70X7280 ... 33.00
70X7281 .. 121.00
70X7243
363.00
70X7244 .. 276.00
70X7285 ... 83.00
70X7286 .. 379.00

..$ 8.20
... 45.30
... 11.40
.... 7.50
.... 1.70
.... 9.90
.... 3.90
... 13.80
... 11.30
.... 2.70
.... 1.50
.... 3.40
... 28.40
.... 5.30
... 28.90
... 27.50
.... 5.40
... 12.50

STOCK CLEARANCE
ALPS P40019A RIBBON
BASF 2400' ELII TAPE GOLD
CANON BJI-642 CARTRIDGE
CANON EPS/SX (HP 92295A)

STARTECH

TEL: 619-278-2600

COMPUTER

FAX: 619-278-2780

Magnetron Blvd., Suite G
San Diego, CA 92111 USA
5575

CirCle 230 on Inauiry Card (RESELLERS: 2311.

$ 2.95
775
.... 14.00
.... 65.00

DATA PROD. LZR-1200 TONER
16.00
DEC LA50/LA75 RIBBON
3.00
DEC TA90K-30 CARTRIDGE
600
EPSON DFX-5000 #8766 RIBBON .16.00
EPSON LO-2550 #7762 RIBBON
5.00
EPSON LO-800
#7753 RIBBON
3.00
FUJI 5V." DS/DD DISKS 10/BX
030
PRICISION 3.5' MF2HD DISKS
060
RICOH OPC KIT 80
90.00
SONY sw DS/DD RAINBOW DISKS 0.30
SONY DC-600A
10.00
PRICES GOOD WHILE SUPPLIES LAST

EXPORT

SUPPLIES

... 32.50

C105 WIN 24-BIT COLOR HANDHELD
SCANNER 100-400 DPI
225.50

LNO3X-AC TONER KIT
$ 32.75
LNO3X-AD OPC KIT
104.75
TK-50 TAPE CARTRIDGE
16.75
TK-70 TAPE CARTRIDGE
26.75
TK-85 TAPE CARTRIDGE
27.75
RA60-P DISK PACK
595.00
Dec Ribbons & other supplies
Please call for the lowest prices.

5V:
5 V:
5 V:
5V:

19.50

4500A/WIN BLACK AND WHITE HANDHELD SCANNER 100-400 DPI .... 69.50

TONER
DEVELOPER
DRUM
FUSER

EPS/SX TONER HP 92295A ... 67.95
EPLAIP TONER HP 92275A ... 54.95

HEWLETT PACKARD
INK IELS_

M2ALL SERIAL/PS/2 MOUSE
350-1050 DPI W/SPTWR

DIGITAL

DATA CARTRIDGES

aTDK.

TEAC. •Ii4c11 ron x
berleuPairs TOSHIBA

MOUSE ONE 3 BUTTON SERIAL MOUSE
WITH 9-25 ADAPTER
9.50

RICOH

BULK DISKS

OPTICAL

semi
SIEIKOSHA =Roma
SO/sTY.
gone

CLIXes ERGONOMIC STREAMLINE
MOUSE 350-4200 DPI
$ 12.50

Prices in US $from America's Leading Exporter

IIMMT

&Seagate

SYQUEST

LOWEST PRICES

GENIUS

SPECIALISTS

TERMS: C.O.D., BANK DRAFT,
WIRE TRANSFER OR L/C AT
SIGHT. P.O.'S ACCEPTED FROM
RECOGNIZED INSTITUTIONS ON
NET 30 DAYS. PRICES ARE SUBJECT
TO CHANGE WITHOUT NOTICE.WE
CANNOT BE RESPONSIBLE FOR
TYPOGRAPHICAL ERRORS.

Neb

Printer Port Connections Are
The New Tools Of The Trade.
nce you discover just how easy it is to

programs and view Kodak ePhoto CDs too, with

install abackpack CD-ROM drive to your

CD-ROM backpack. Compact and versatile, you can

computer, you'll never be inconvenienced

expect backpack to go wherever you go, bringing with

by conventional installation methods again. Just plug

you the wealth of information CD-ROM storage makes

backpack into your computer and you're ready to go.

possible. Printer pass-through is included. Tape drive,

No interface cards, hardware conflicts or expansion

hard drive and diskette backpack drives are also avail-

slots required. Because of its unique printer port

able. Call today for ordering

interface, backpack fits all IBM PC compatibles and

information

portables regardless of CPU speed. In addition, abuilt-

and adealer

in audio circuit with both headphone and line output

nearest

jacks allows for connection of sound cards or Hi-Fi.

you.

re>

You can run thousands of your favorite multimedia
CD-ROM Drive

MicroSolutions
132 W. Lincoln Hwy.

DeKalb, Illinois 60115 Telephone 815.756.3411

Call Toll Free 800.295.1214
Circle 228 un Inquiry Card (RESELLERS: 229).

Fax 815.756.2928

D.

Photo CD symbol
Satrademark used
under license.
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DO-IT-YOURSELF DATA RECOVERY

RECOVER DATA FROM PHYSICALLY
DAMAGED FLOPPIES & HARD DISKS
IN LESS THAN 60 SECONDS!
RESCUE DATA RECOVERY SOFTWARE"' is the FASTEST EASIEST &
SAFEST method in data recovery anywhere!
For the first time you can recover afile
in less than 60 seconds even when DOS
cannot read aoysicallv damaged fl000v
or hard disk.
Recover Text, .Exe, Graphics files, etc... You
can even recover entire sub-directorieswith
asingle key stroke.

"In the past. General Failure messages left
you few options Norton, Central Point. or
Mace Utilities weren't likeb,to help. Now
there is abetter solution... RESCUE can
recover data from all but the most
thoroughly trashed disk...RESCUE appears
to work miracles..."
"Rescue. Version 4.0
Offers new features and
easy operation that move
it out of the guru's
toolbox and into the aver.
age user's library."
INFOWORLD

CALL NOW FOR PRICING!

PC DIAGNOSTICS THAT REALLY FIND THE BUGS!
THE TROUBLESHOOTER .
'" is unlike other diagnostic programs that rely on DOS. The Troubleshooterne bypasses DOS and
tests all major hardware directly for true accuracy while other programs frequently give erroneous test results. Loaded with all
the tests you need to quickly and accurately iso ate the source of PC failures. Newest version includes low level formatting
et I.D.E. drives and cache memory testing. Runs on any PC (with Intel or compatible C.P.U.) independent of any operating
system! Priced far below all competitors.

11 you support PC's, the Discovery Card is likely to become one of your
most important tools. -INFO WORLD, September 93

The
Hard Dish
Technical
Guide

BEST
Windows
Troubleshooting
Program
Available!

July 1993
".a model oelegance and clarity. Skylight
stands out as aproduct that exudes intelligence in funcron and design "
-PC Magazine. July 93

TUNE, OPTIMIZE &

The Troubleshooter Kitr"

CALL NOW FOR PRICING!

EVERYTHING YOU NEED
TO INSTALL, SET-UP 8t
MAINTAIN HARD DRIVES!

DRIVE PRO"' — The all-in-one software utility for the most
efficient and correct installation and maintenance of any hard
The Hard Drive Kit ese
drive! •Install IDE Drives in less than 60 seconds! Automatically
sets CMOS, Partitions, and DOS formats without re-booting or
user intervention. •DOS Format any size drive in under 30 seconds! •Drive Table Override allows almost any BIOS to have a
user definable drive type. •Drive Boot Fixer is asafe alternative to low level formatting bad IDE Drives. Plus too many other features
to mention!
ENCYCLOPEDIA OF HARD DRIVESTM — 3volumes with over 1500 pa ges! The largest compiled reference on Hard
Drives ever published!
Volume One... SET-UP GUIDE •Interface Types ard Installation •liard Drive Specs for over 2100 drives from 1984 to present.
Volume Two... DRIVE SETTINGS •Explanation uf Jumper Types, Changes in Make &Model and Default Jumper Settings •Diagrams for over
1000 drives with detailed specifications.
Volume Three...CONTROLLERS •Over 400 Diagrams of Controllers with detailed specifications. And Much More!

THE HARD DISK TECHNICAL GUIDE"' — Comprehensive field version of the Encyclopedia with over 400 pages of vital
.specs! Compact to carry in the field.
CALL NOW FOR PRICING!

VITAL HARDWARE SUPPORT
AT YOUR FINGERTIPS'
Now available for the first time on CD-Rom, this Technical Library contains complete
configurations, specifications, diagrams, settings, component locations, and vital information on 1500 main boards, more than 700 network interface cards, 2100 hard drive models
and 400 controller cards. Amust for any service department. CALL NOW FOR PRICING!

Skylight"'

TROUBLESHOOT WINDOWS for
faster speed & top performance!

Any way you can think ol to slice it, Sleight can show it to you-ho
Windows is using memory, system resources, system metrics, GDI heu
usage. This MD/-based program offers an intriguing view into the guts É
Windows." -Windows User, June 93

NO MORE
SYSTEM CRASHES
COOL CHIP"' is an
inexpensive heat sink
that can lower the operating temperature of
aC.P.U. by as much
as 35°F, thus eliminating system lock-up
due to excessive heat.

THE DISCOVERY CARD"' is the only tool that truely ends
the frustration of IRO & DMA channel conflicts! Stop
wasting time trying to "Figure-it-out" when it comes to setting up add-on cards. Perfect for anyone who upgrades
PC's, sets up networks, multimedia, etc...

THE POCKET POST"' is the most compact and feature
packed diagnostic power-on self test (post) card in the world.
Debug dead PC's in less than five minutes! Also, tests power
supply and 9bus/clock signals. Comes with adetachable logic probe.

FIX YOUR WINDOWS
FAST!

a

coxn.„cf"1

Excessive heat buildup within the C.P.U.
is the number one
—•
cause of system Nee.
crashes, lock ups, erratic behavior and intermittent failures
COOL CHIP"' is the most effective means available tc
eliminate C.P.U. overheating.
"We had been experiencing various problems with system lock.
ups and shut-downs, and we exhausted all other possibilities
to resolve these various problems (memory, programs, power
supplies, monitors, disk drives)., since the installation of COOL
CHIP we have encountered no other problems."
-Mit., Certified Network Engine's'
CALL NOW FOR PRICING!

•Free Tech Support
•Performance Guaranteed
Szzi •Next Day Shipping

ORDER DIRECT

CALL

(800) 6514933
Allnilicro, Inc.

18820 U.S. Hwy 19 N., #215, Clearwater, FL 3462 ,
INT L. (813) 539-7283 •Fax (813) 531-0200
Copyright
1993. Resme Data Remvery Software'', The Hord Drive Rif", Th
Dismvery Core", The Troubleshooter's Rif", and Cool Chip' . ore trademarks o

Technical Library on CD-Rom

AllNlicro, In,. All Right, Reserved. Other names ore trademarks of their ossodate.
owners. Sperifications subject to rhange. Same system 1
oilores two, be beyond repair

Circle 319 on In ui

Card

MIL

LL

HEWLETT-PACKARD
and MANCHESTER

HP LASERJET 451 PHI NIER
FAST, EXPANDABLE LASER PRINTER -IDEAL FOR MULTIPLE USERS

Fast Printing at 17 Pages Per Minute •High Quality 600dpi output •High Volume 75,000 Page Per Month Duty Cycle
2MB RAM Standard, Upgradeable to 34MB •Expandable and Flexible -Excellent for Networks •High Volurne Dual-Bin
Paper Handling •Optional Adobe PostScript Level 2, Automatic Language Switching, and Resource Saving
Optional Duplex Printing, 1,500 Sheet Paper Feeder, 2,000 Sheet Output Stacker and Power Envelope Feeder

SYSTEMS INTEGRATION •NETWORKING

4

D

a

HEWLETT
PACKARD

Authorized Dealer

• CONNECTIVITY • CAD/CAM •RISC/UNIX

e MANCHESTER EQUIPMENT COMPANY, INC.
"The Computer Supply and Equipment Experts"

50 MARCUS BLVD. • HAUPPAUGE, NY 11788 • (516) 435-1199 • (212) 629-6677
New York City: (212) 629-6969 II Boca Raton: (407) 241-7900

II Tampa: (813) 888-8809 al Boston: (617) 455-8300

Circle 546 on Inquiry Card.
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SAVE 50-70% ON PROGRAMMING COSTS
With American Management and Russian Technical Expertise
Typhoon Software offers high-level programming services at afraction of western
costs. We're an Americar company based in California with brilliant programmers in
Saint Petersburg, amajor center of elite industrial and scientfic research. If your problem
is complex, our programming staff can be augmented with some of Russia's finest
mathematicians and statisticians.
Typhoon Software extends your procuct's life by making existing programs available for
other platforms. We speciaïze in porting, including migration to Windows' or Macintosh!'

Our capabilities include programming in most computer languages; object-oriented
and fault-tolerant programming; graphics; conversion of hard copy drawings to auto
CAD; multi-user applications; new product development; real time simulation programs;
adaptive control systems; and much, much more.
Working closely with your staff, we'll become an extension of your in-house programming team with extensive testing, debugging, and maintenance. All of our services
are provided under the most stringent security guidelines—confidentiality assured!

TYPHOON SOFTWARE

6East Arrellaga Street •Santa Barbara, CA 93101-2502
(805) 966-7633 •FAX (805) 962-6811 •TELEX 9102500945 Monterito Trod •INTERNET: typhoon©sovusa.com •APPLELINK ID: TYPHOON.OPS

Some people think
that by copying their
software they'll
make out like abandit.
They're right.

r

eep your software legal.

To order, call the Software Publishers
Association at 1-800-388-7478, or
include credit card information or a
check and send or FAX this coupon to:
SPA Management Guide, P.O. Box 79237,
Baltimore, MD 21279-0237,
FAX (202) 223-8756.

Name
Company
Title
Address

Ci ty
State

Zip

Phone (

Ext

Please send me
Total $

copies at $80 each.
(DC residents add 6% sales tax)

D Check enclosed
D VISA®

O American Express

O MasterCard ®

Card Number

Copy software
illegally and you're com-

Signature of
Cardholder

For only $80 you'll

mitting afederal crime with fines of

receive SPAudit for DOS and Macintosh':

up to $100,000. Help your organization

comprehensive auditing software, avideo

comply with the law by ordering the Soft-

and procedures for keeping your organiza-

ware Publishers Association's Software

Exp. Date

Management Guide.

tion's software legal. And your record clean.

Name of
Cardholder

I
.

Min
MM

Don't copy that floppy...I

Never again worry
about computer theft or damage
What could be better than full
replacement?
By now, you've probably heard or read
about SAFEWARE. Insurance for
microcomputers. But you may still
wonder just what it protects, or whether
it's really worth the investment. If you've
never lost any part of your computer
system or software, you probably don't
yet realize the limitations of most standard
insurance coverages.
What do you mean it's not
covered?
Operating your computer system
without SAFEWARE protection is
fine as long as you don't have to worry about
an accident or loss. But what if you came to
your office one morning to find you'd been
robbed? Or your home had been ransacked?
Or that apipe had burst and caused water
damage? Or that your system had fallen victim
to aleading destroyer of computers—a power
surge? All events beyond your control. If
something like this should happen to you, you're
likely to find out the hard way how limited your
standard insurance policy's protection really is.
No matter how little or how much you have
invested in your computer system, discovering
that it's not covered can be an expensive lesson.
What's the right coverage?
SAFEWARE's COMPUTEROWNERSsm Policy
is asimple, easy-to-understand coverage you
can count on. The policy offers full repair or
replacement of hardware, media and purchased
software, after alow $50 deductible.
With your COMPUTEROWNERS Policy
there's no need for you to schedule equipment or
software as you do with "rider" policies. This
will be especially important to you if you're ever
planning to buy additional equipment or
software, even just one peripheral.
No risk offer!
Your COMPUTEROWNERS Policy is a
comprehensive plan of insurance, which means
that it covers hardware, purchased software and
media. Your complete system is protected
against theft, fire and accidental damage. Your
SAFEWARE Policy even covers damage caused
by power surges ... the leading destroyer of
microcomputers.
The COMPUTEROWNERS Policy does not
cover theft from an unattended vehicle,
earthquake or computers outside of the U.S. and
Canada. Call for these coverages.
Now, the COMPUTEROWNERS Policy is
available on ano risk basis. If you are not
completely satisfied with your coverage, you
may return the policy for afull refund within
10 days of receiving it.
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SAFEWARE, The Insurance Agency Inc.
2929 N. High St.
P.O. Box 02211
Columbus, Ohio 43202

1-800-SAFEWARE
NOW AVAILABLE IN CANADA!
With your COMPUTEROWNERS
policy you get...
• Full repair or replacement coverage.
Freedom from worries of fire, theft or
accidental damage.
• Ultimate in power surge protection.
• Costs as low as $49 per year.

Press Reports
COMPUSERVE MAGAZINE . "If you use
your computer for business, chances are your
homeowners' policy won't cover it. Instead, you
need to purchase special insurance. If you're
self-employed, the premiums are taxdeductible."
THE WASHINGTON POST. .. "According to
industry analysts, thefts of personal computers
have risen by 400 percent since 1991."
Tens of thousands have said "yes!"
Since it was first introduced in 1982, tens of
thousands of computer owners have said "yes"
to SAFEWARE. Owners of systems, from the
smallest portable to larger sophisticated business
systems, are finding that SAFEWARE offers the
most affordable and complete protection.
SAFEWARE coverage offers the simplest peace
of mind available to ensure carefree computing.
Easy to order!
Choose from two simple ways to pay for your
COMPUTEROWNERS Policy: Call the tollfree phone number listed and we'll charge the
premium to your VISA, MasterCard or
American Express. You can also mail the
coupon along with your check or credit card
payment.
Total Hardware, Media &
Annual
Software System Value
Premium
Up to S2,000
$49
2,001 -5,000
69
5,001 -8,000
89
8,001 -11,000
109
11,001 -14,000
129
Call toll-free for rates on higher coverage
It is an underwriting requirement that you
insure all your computer equipment for full
replacement cost.

Circle 547 on Inquiry Card.

ACTIVATE A SAFEWARE
COMPUTEROWNERS POLICY NOW!
Complete, sign and return with your credit card
or check payment. Or, for faster service, call

1-800-800-1492
On CompuServe: GO SAF

YES! MY COMPUTER
NEEDS IMMEDIATE
COVERAGE.
Iunderstand Ihave 10 days from receipt of my
policy to review terms and conditions. If not
satisfied, Ican return for afull refund.
Please Print Clearly
Name
Address
City
State/Zip
Total System Value $
Enclosed is my payment for one year
Ul Check enclosed
D MC D VISA

ZI1 American Express

Card #
Expiration Date
Signature
Daytime phone
This ad is ageneral summary of the provisions and
qualifications of the insurance benefits included in
the policy. Review your policy for full details. Call
for coverage in TX, MI and NY. Void where
prohibited.
Mail to:
SAFEWARE, The Insurance Agency Inc.
2929 North High St.
P.O. Box 02211
Columbus, Ohio 43202
Underwritten by
AMERICAN BANKERS INSURANCE COMPANY
11222 Quail Roost Drive, Miami, FL 33157
T.BYTE

U.S. Savings ton& will
help him retire with class.
When he retires, he plans to do some-

Whatever your retirement plans, start

thing he's wanted to do since he went to

saving for them today with U.S. Savings

college: go back to college.

Bonds. They're the easy way to save —

"If you stop learning, you stop living,"

and the safe way to invest.

is how he puts it.

For more information, ask your

Although retirement's afew years

employer or bank, or write: U.S. Savings

away, he's saving for it today with U.S.

Bonds Division, Department of the Treasury,

Savings Bonds. You can do the same.

Box 933 M, Washington, DC 20226.

U.S. Savings Bonds are the safe, easy
way to save for retirement. They're
backed by the full faith and credit of the
United States. They'll be there when you
retire — or even sooner if you need them
— and they're guaranteed to grow. You
can buy them for just afew dollars each
payday through your employer's U.S.
Savings Bonds Payroll Savings Plan or
for as little as $25 each at your bank.

Take
Stock

inAmerica

Ç'SAVINGS

3. BONDS

A public service of this magazine

For arecorded message of current
rate information, call 1-800-4US BOND.

PC-EXPANDER

Plc(Si"

Add up to 7 keyboards, monitors and mice
to your PC up to 250 feet away!

• Supports PC/AT, PS/2 arid 100% compatibles
• Microsoft and Logitech serial mouse support
available at all workstations
• Automatic keyboard
and mouse
switching
• Selectable
privacy modes

For Macintosh
support, ask
about our new
Mediator for Macintosh!
Cybex Corpration
4912 Research Drive • Huntsville, AL 35805 USA
(205) 430-4000 • FAX (205) 430-4030
Dealer Program Available

PC/AT and PS/2

3fie

Made in USA

XCYBEXTM

registered trademarks of IBM Corporation. Niacin:es') is a registered trademark of Apple Computer, Inc. Microsoft and Logitech

are trademarks re their respective companies.
Circle 21C, on Inquiry Card (RESELLERS: 220).

The World's First Photorealistic Interactive CD Sci-Fi Adventure.

o
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1-lai

ÍZ77. °
OUGM,D.Baa.nul

/

Eri ir ,1.
Winner!

,,,,.................)

INVI ION 1993 Multimedia

Award of Excellence
plus
'Cold
lion/Graphics
.13
e-Best Production
Design
•B nze-AdultGames
Awari

sr ¡ling

Oxygen supply
is critically low.
Cl e level: 12%
Estimated
time: Or1202:31

"...the world of interactive
gaming is never going to be
the same."
Mark Rhodes, Multimedia Editor,
Micropublishing News

Mapping Si at hip

9Jun 2318, 0651Z.

Attention Temporal Protectorate:
A rip has been detected in the fabric of time. Only moments remain
until all that mankind has accomplished is laid waste. Your objective -journey through time... from prehistoric lands to the distant
future, to prevent any compromise in the established continuum.
But before the game is over, you must discover who.., or what... is
the source of this mayhem, and bring it to ahalt.
• Photorealistic 3D modeled worlds to
explore
challenge any player

accomplished
•More than one solution to each problem

•Intuitive interface featuring easy-to-use
•Original soundtrack

Arcade action.

•No set order in %% hid, the goals must be

• Integrated arcade action and puzzles to

inventory and movement controls

•Over 30 minutes of full motion video

Travel through time.

you encounter
• Available

on MPC and Macintosh

4ttfa.._

CD

Take aride through time on the CD Adventure
that will alter history.

Multi-level challenges.

©Copyright 1992,1993 Presto Studios,Inc.;
MPC version by Quadra Interactive, Inc.

Ql1ADRA

Available at retailers throughout the continuum or by contacting:
Quadra Interactive, Inc., P.O. Box 188033, Carlsbad, CA 92009-9793
(619) 431-9530

Circle 246 on

Inquiry Card (RESELLERS: 247).
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INTERACTIVE

Complete Interactive Kiosks
Point of Purchase Displays
e Demonstration Console
,e Data Collections Terminal
"coot»
5uo detse Training Center

Rack Mount Chassis

Features Include:

Starling From

$450

307 WATT Power Supply
Extra Fan & Fitter
(3) Front Drive Bay Openings

Touchscreen monitors 1
4" & 17') -19" Rack Base Unit -Stylish
& Modular Design -Credit Card Reader -Telephone /
Videophone -Printers -Custom Programming

IDiçi RAI VidlE0 EdirtiNg

Rack Mount Monitors

• 30 fps Frame Capture Full Screen! •Full Array of Transisticn Elects!
• Editing Software Included
•Capture Video uptc 167 Mi lion Colors!
• Complete Non-Linear Solution!
•Supports all video Standard'.!
• Text and Graphic Overlay

le .28 Super VGA co1or (811)
Rear CRT cover.
Optional Touch Screen.
17' &20' models available.

ess than $1000

$785

High Performance Multimedia

Rack Mount Disk Array
•Hot Plug Pwr Supply
•Hot Plug Drives
•Each Drive has own
Power supply
•Fault Tolerant
•Diagnostic LEDS
•Audible Alarms
•Variable Speed Fans

Hoed/4WD
Super Servers

•Easy to Configure
:Fault Tolerant
;Hot Swap Power Supply
.Hot Swap Drives
•Drives have their own power
•supplies
:Up to 70 high capadty
removable drives.

• Sound Blaster 16 Discovery CD Kit
w/Dual Speed co ROM & 5 titles
• CANON RC-360 & RC-570 Corneras
• SLIDE SCANNERS
• DIGITAL FILM RECORDERS by Polaroid
•
•
•
•
•
•
•
•

Dknensionsi
25.5*(H)
x11•(W)
x17.5*(0)
- 2color options:
Black, 2-Torse Belge
- Lockable Doors
-3Cooling Fans
- Roomfor 14Slots
12DrtveBays
-4lockable wheels
Drive Rails

• PROMOTION
Real Tine Frame Grabber
• TARGA Boards 16 and 32+
• MATROX multimedia products
•
ALDUS PHOTOSTYLLTR
Image Q Multimedia Software
BRAVO Slide Maker by Polaroid
• MULTIMEDIA EXPLCRER for Windows
UMAX 24-bit 600-12IXI DPI Color Scanners
ANIMATOR PRO
COLOR POINT CH4104 6MB RAM A-Roe
• 3-D STUDIO (with syeems on y)
HITACHI Video Printers
TV Bridge Professional (VGA-N1SC)
MITSUMI CD ROM (FAST 340MS access) •
TV Bridge Externel (Ext. VGA-NTSC)
PANASONIC CR562
(320/300KB)
•
JVC HiRes CcrnCorcler C410.000 Pixels)
TOSHIBA XM3401 (200MS/327KB transfer):
ShadowPro Image ctatabase• software
Sony & JVC CD-ROM Recorders
Call For Pricing

5CcDtAMEDffl

The Mother of all Boards!
MHz

•
•
•
•

Up to 256 MB RAM onboard
Up to 512K write-back CACHE
12 32-BIT EISA Slots, with 8 Bus master slots
Supports 486-33, 50, or DX/2 66

è /

EiSA
,

12...sto

• Made in USA

fri V4 0

4861-33 $998
486-50 -$1160
486-66 -$1283
486-80+ -CALL
Pentium -CALL

EISA Bus 486/P24T CPU Card
The Ultimate Single Board Computer
(ISA and PC/ 104 Versions also available)
32Bit EISA/ Pentium ReadY

System Includes:

• Up to 128 Meg RAM /1Meg cache memory

Intel 486 CPU Upgradeable to Pentium
based processor with Intel Pentium
Overdrive ready ZIF socket.
Programable Flash EPROM (optional).
Easy to configure frequency synthesizer.

• Compatible with PCXI E-SA Etackplane Standard

256K Cache (Exp. To 1meg)
Five 16-bit Expansion Slots
Three VL Bus /32 bit slots
4MB RAM(Upgradable to (28MB)
IDE HD/FD Controlle- with 2s/lp/lg
1.2MB or 1.44MB Floppy Drives
101 Enhanced NMB Keyboard
7Bay Mighty Tower (Beige or Black)
2Low Noise Cooling Fans with filters
300W UL CSA Power Supply
Black Mouse/KB/Monitor Options

486 EISA System

• Reliable desgn is ideal for industrio' applications

EISA Bus 14 Slot Backplane
Supports EISA and PCX1 Standard cards

ISA Bus 4-20 Slot Backplanes

EISA Backplane
13 Mas'er lots

4, 5,6,8, 12, 14, 18, &20 slot contlgurallons.
Segmented versions also available.

IIII

19 -Rack Color Workstations
• Easy access to boards. power supply, ano disk drives
• Holds up to 7full length boards
• Cooling fan contron operating temperature of boards
.• Bull in membrane keyboard and keypad: !external keyzoord pal.

"Power Lunch"

$849

Cases
From Start

For demanding TechnoWizards on the go!
Numb., 9. Mena. Hlotrox

Monitor Options
Sams..
MAC.. KFC

rilek. Hitachi 'ilerwiSonci

Hard Drive Options

120 Meg to 70.0 glg
can«. hors, Mast a. %bumpers. %toga. Quantum.
Hewlett %timid: Western ast id Cal ab s. C0.901.1
and cateal CrIvES

CCSI 486-33-$1198
CCSI 486-50-$1374
CCSI 486-66-$1497.
Configured As
Above 256K
Cache On MB,
8EISA and
1VLB Slots

4E.

e

Call for
AMI Pricing!

386 and 486 EISA, ISA, or VI
MotherBoards Available

6Expansion Slots
3Drive Bays
LCD &Gas Plasma
Cases Available

Color LCD and Color
Portable Systems
NOW AVAILABLE!

outimitit I Control Soltalens let%
TEL: (404)491-1131
FAX :(404)493-7033
1510 Stone Ridge Dr,
Stone Mountain, GA 30083

Call: 1-800-775-3525

Major creel Cara? accepted Personal et ccepOrate leasIng avatlable All peCes reflect COS , cleCOunl !
orturte ICOO
companies unweetres. and government PC swelcome 2% fee on all PO's apelty SPeciticat.ns. °non!) and
°variability ore subject to change yWthout nctice. Always call tot Curten? pnces.

NOW Celebrating

2Voor

Lensed Waecety
On All Cuilorn
Center's.
Computers l'i"

jeth ANNIVERSAR

Rapid RA D,MegaT no*r..Dorr hotor Universal Bus and Imagination Station are trade marks of Computer &Control Solutions, Inc. Other trademarks are property of their respective holaar;

)fi rele ', 6 Inforbleien

Very

EMBARC puts
wireless power
in the palm
of your hand!
EMBARC Unlocks the Potential of Your Personal Digital Assistant
At EMBARC, we've expanded our wireless reach to include today's newest, most portable class of computer—the personal
digital assistant! Now, awealth of wireless news and information comes straight to your PDA over the EMBARC wireless
network. All you need is the EMBARC Motorola NewsCard wireless data receiver.
Virtually anywhere you travel in the U.S. and Canada, the EMBARC wireless network keeps you sharp and
productive with abroad array of subscription news and information services. Dozens of subject options from such
leading sources as USA TODAY, REUTERS and INDIVIDUAL, Inc. keep you up to speed with everything from
financial market updates, to industry-specific news, to sports and weather. Plus, you'll be on top of business with
full-text wireless E-mail and file transfers from your office.
The EMBARC Motorola NewsCard fits many of today's popular PDAs, including the Casio Z-7000,
Tandy Z-PDA and GRiD 2390, and operates for afull month on one AAA battery. For amere '249, it turns your
personal digital assistant into awireless wonder! To learn more about EMBARC wireless service for PDAs,
and to ask about EMBARC compatibility with other
platforms, call 800-EMBARC4, Ext. 330.
sm
All other
Motorola
names
andand
NewsCard
products are
mentioned
registered
aretrademarks
the properly
of of
Motorola
their respective
Inc
organizations

Circle 239 on Inquiry Card (RESELLERS: 240).

EMBIRC'
by Motorola

YOUR 01'4E- STOP SOURCE FOR

C OMPUTER SYSTEMS

Rackmount Enclosures
Rackmount Monitors

•20 Different Models

;r111111ilrirm

•9" to 20" Diagonal Sizes

•Designed for 8,12,14,20 Slot Board

•Monochrome or Color SVGA Monitor

•Up to E Drive Bay & 600W Power Supply

•Monitor Kit for Desktop Monitors Available

•Redundant Power Supply (Optional)

CPU Cards
•Designed for the 16 bit 32 bit VESA

Rackmount Keyboard

Local Bus

•Upgrarleable from 386DX to 486DX2 66MH.

•Full Travel Drawer Mounted 101 Keyboard

•1MB to 64MB On-board Memory

with Mouse Holder
•Membrane 101 Keyboard

•ISA/E1SA/VL Bus Backplane -3slot to 20 slots

•Keyboard Drawer for Full Size 101 Keyboard

•Segmented Backplane (Optional)

tinoutioni 11(1111411mo

Redundant Power Supply

Hard Drive Enclosure

•Designed to provide continual AC Power Source

•Designed for 4Full Height or 8HH Drives

•Zero System Down-time

•Up to 600W Power Supply (Two x300W PS)
•Redundant Power Supply (Optional)

Appro International, Inc. is
dedicated in providing our
customers with top quality
products, unsurpassed service
and support at an extremely
attractive price. With extensive
experience in the rackmount
industry, our representatives
can offer awide range of
products to fit avariety of
customers' needs.

13111113 31333 U1•1 OO
310313111113131313133319 3331
3E333 BBBBBB »MO ill@
Of UUUUUU 33111301391
11:11.333111333334332.: i
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Industrial Rackmount System
•286, 386, 486 ISA/EISA/VESA System
•9" Monochrome or 10' VGA Color Monitor
•3External and 2Internal Drives

LIPPg0

I
NTERNATIONAL, I
NC.

800-927-5464
2032 BERING DR.

SAN JOSE, CA 95131

We provide awide range of
rackmount enclosures,
monitors, keyboards, Single
Board Computer (SBC), and
backplanes. Whether your need
is to ruggedize acurrent system
or acquire acompleted
rackmount system, APPRO has
the solution. Call our
representatives for more
information on our rackmount
products.

• TEL. (408) 732-6091

• FAX (408) 732-6095

Circle 234 on Inquiry Card.
Circle 218 on Inquiry Card.

MARCH 1994

B Y T E

247

Recognized as the two best
PC-diagnostic tools on the market.
NOW AVAILABLE IN ONE GREAT PACKAGE ...
ALL NEW

VER. 5.0

UNIVERSAL DIAGNOSTICS SOFTWARE

Fully operating system independent
diagnostic software.

FICupGRADE
UTILITY OF THE MONTH

Recently named as PC Upgrade
Magazine's Utility of the Month.

FULLY OPERATING SYSTEM INDEPENDENT,
BIOS INDEPENDENT, AND CMOS INDEPENDENT.
MICRO-SCOPE Universal Computer Diagnostics was developed to
satisfy the expanding need for accurate system diagnosis in the rapidly
growing desktop computer market.
• CACHE MEMORY —"Micro-Scope" Ver. 5.0
now fully tests cache memory and the cache
controller subsystem.
• LOW LEVEL FORMAT —Ability to do
factory style initialization of all IDE drives,
together with the ability to do factory style low
level formatting on all drives, including MFM,
RLL, ESDI, SCSI, and all IDE drives.
• 0/S, BIOS and CMOS INDEPENDENT —
Does not rely on OIS for diagnostics. Talks to
PC on ahardware level regardless of the 0/S.
BIOS or CMOS setting.
• TRUE HARDWARE DIAGNOSTICS —
Accurate testing of CPU, IRQs, DMA, memory,
hard drive, floppy drive, video cards, etc.
• DISPLAY DRIVE TYPE —Reads and displays the actual drive parameters for any drive
type automatically.
• CPU DETERMINATION —This capability is
necessary for accurate system diagnosis on
386SX, 386DX, 486DX and 387 and 487 chip
implementations. Because each of these specific
chips has its own unique instruction set, and
therefore cannot be accurately diagnosed with
any program which cannot recognize these differences!
• MEMORY TEST —"Micro-Scope" 5.0 has no limitations as to the size of
memory it can accurately test. Micro-Scope now also tests up to 2meg of video
memory!
• MEMORY EXAMINE —Displays any physical bit of memory. Very useful for
determining memory conflicts. Very useful for determining available
memory space.
• BATCH CONTROL —All tests, even destructive, may be selected for testing.
• ERROR LOGGING —Automatically inputs errors during testing to an error log.
• AUTOMAPPING —Automatically bad sector maps errors found on hard disks.
• IRQ DISPLAY —Show bits enabled in IRQ chip for finding cards that are
software driven. (Network, etc.)
• IRQ CHECK —Talks directly to hardware and shows I/O address and IRQ of
devices that respond.
• SECTOR EDITOR —Allows the editing of any sector of floppy or hard disk
media (even track 0).
• AND MUCH MORE...We don't have enough space here for everything this
software can do!

The only Power-On Self-Test card
you need to debug any "dead" PC!

SERVICE NEWS
PRODUCT OF THE MONTH

Named as Product of the Month
in the July issue of Service News.

44T his is the only card that will function in every system on the
1 market. The documentation is extensive, and not only covers
the expected POST Codes for different BIOS versions, but also
includes adetailed reference to the bus signals monitored by
the card."

— Scott Mueller from his globally recognized book,
'Upgrading & Repairing PCs, Second Edition'

• Includes pads for voltmeter to attach
for actual voltage testing under load.
• 4LEDs monitor +5vdc -5vdc
+12vdc -12vdc.
• Monitors Hi & Lo clock and OSC
cycles to distinguish between clock chip
or crystal failure.
• Monitors I/O Write and I/O Read
to distinguish between write and
read errors.
• Monitors memory write/read to
distinguish between address line
failures and memory chip failures.
• Monitors ALE for proper CPU/DMA
operation.
• Monitors Reset to determine if reset is
occurring during POST, indicating short.
• Monitors progress of POST without
POST codes.
• Reads POST codes from any IBM
or compatible that emits POST codes.
ISA/EISA/MCA.
• Compatible with Micro Channel
computers.
• Dip switch allows easy selection of I/O ports to read.
• Includes tri-state LOGIC PROBE to determine actual chip failures.
• Manual includes chip layouts and detailed POST procedures for all
major BIOS's.

This is the perfect package for all repair
technicians and self-maintainers.
Call MICRO 2000, Inc. for volume
discounts and after sales service!

800-864-8008

1100 E. Broadway, Suite 301
Glendale, California 91205
818-547-0125 •Fax 818-547-0397

•AUSTRALIA -MICRO 2000 Australia, P.O. Box 1777, Wollongong, NSW 2500. Tel: (042) 564446.Card.

I
=MI
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Circle 235 on Inquiry

•UK -MICRO 2000 Europe, P.O. Box 2000, Latchworth, Herts, S661 TG., England. Tel: +44 462 483483, Fax: +44 462 481484
•CANADA —Business Data Systems, 169 Burnside Drive, London, Ontario, Canada N5W 5V5. Tel: (416) 777-2479 Fax: (519) 249-5420

TFT Active Matrix Color
640 x480 256 colors
STN Passive Matrix Color
640 x480 256 colors
Monochrome Backlit VGA
640 x480 32-grey scale
Intel 486 SX/DX/DX2 CPU
80M-340M Hard Disk
Built-in 15mm Trackball
4MB, 8MB, 20MB Memory
1.44MB Disk Drive

2x PCMCIA 2.0 Slots
2-hour Ni-Cad Battery-------

Need the fastest Windows performer?
High Performance

Ilicroakernadonal HCP Model 65681M

-If you need anotebook with processing power for massive spreadsheets and databases, to perform
gray-scale imaging, or for other demanding tasks, the HCP 65681M is for you. It ran our Windows performance test twice as fast as the Compaq LIE lite 4/25E, ... In fact, this was the fastest monochrome
notebook in our entire test sample. The HOE 6568 IM's monochrome screen quality is the best we saw
from passive-matrix monochrome displays... and an excellent keyboard."

October 1993 BYTE/NSTL LAB REPORT

MICRO-INTERNATIONAL, INC. 10850 Seaboard Loop, Houston, Texas 77099
National Sales:(800) 967-5667•Local Sales:(713) 495-9096•FAX:(713) 495-7791
$2740 for amonochrome 4862/66M system with MS-DOS 6.0, Windows 3.1, 8MB RAM, and 250MB hard disk.
Prices for other configurations are available upon request.

Office hours Monday—Friday 8:00-6:00 •Saturday 10:00-1:00 •Sunday—Closed
Circle 236 on Inquiry Card (RESELLERS: 237).
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HEY WERE DESPERATE,
DARING AND DEADLY!

The relentless gunfire of
Japanese Zeros. GravityTHE PACIFIC A IR W AR - twisting dive-bomb
attacks. Dropping
torpedo "fish" on unsuspecting. carriers. There's no room for error
when you're anaval aviatof in 1942, The Pacific Air War. the ultimate
simulation of air combat in the South Pacific.
Taking on the same challenges that World War II fighter pilots faced,
your tour of duty includes some of the most heroic battles ever fought.
Battles that will have you chasing down Wildcats, Corsairs, and Zeros
in death-defying dogfights Performing high-speed dives upon heavily
defended carriers. And pushing your skills to the limit as you master
WW II air combat in an innovative virtual cockpit.
The outcome of the war in the Pacific turns upon your actions.
Your task force is depending on you. And the skies are yours to
control in 1942, The Pacific Air War.

CHALLENGE the enemy at the battles of Coral Sea, Midway,
Eastern Solomons, Santa Cruz, and the Philippine Sea!
COMMAND U.S. or Japanese forces!
PILOT any of ten historically-accurate planes, each with its
authentic cockpit and flight characteristics!
SWEAT over the comprehensive strategy for all naval forces!
EXPERIENCE the thrill of head-to-head dogfights with a
friend via modem connection.

I IMI111\1111%elk
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© 1993 MicroProse. ALL RIGHTS RESERVED.
For IBM-PC/Compatibles.

THE LARGEST SELECTION OF MEMORY PRODUCTS

CALL FOR CURRENT PRICING!

&Seagate

MOON
SIZE
51225
20148
51231 1
42618
5135111
42318
514096
80645
539096A
85/45
ST414411
125615
ST914/4
128MB
5131646
I
30148
5-3243A
21 3MB
F328374
249148
IT329011 ... 2•0123
5-33901
343618
5-3390A
360618
5135504
452148
S'355CN
SY3655A

SPEED
65615
24685
24685
23MS
11MS
6516.5
16MS
I6MS
15MS
12685
IIRIS
12315
I2MS
12515

457MB
515148

128.15
12MS

4=v

PRICE
TYPE
$169
AIM 525'
5249
MFIA 525'
3113
OE 33'
4389
WM Fall FET
$298
IDE 25'
$399
MI FULL HT
$270
IDE 25"
$168
DE 35'
3208
IDE 35'
$328
SCSI-2
181 3.2 . $228
5338
SCSI-2
$310
10E 35'
$418
ICE 35'
$598
SCSI-2
$589
IDE 35'

algagER
II2/W

MOOEL
CI30084
CP301041
CP30174A
C7302-4
CP30540
CP30544A

SIZS
80MO
120163
170143
240118
5106.63
540113

Mepoor

MOORE
26234/513 Y I
2624A/513 51
2694513 51
17
26525'FM

IYPE
IDE
IDE
IDE
IDE
SCSI
IN

17845

1OMS
17MS
12615
1OMS
1OMS

2 YEAR

MOON
SIZE
713IA.
130700
72134
213146
72135
213601
72458
245618
73454
343618
mxtseM
540618
PANTHER IFFI) P0125
I
OCOMB
MINIM gnu Pll 7 --.1300113

FIAÎTSU

SPEED

PRICE
5158
5199
5192
$228
$620
$630

SPEED
231S
2MS
DMS
OBIS
IMS

MIC_ROPOLIS

TYPE
COST
SCSI/OE
5548
SCSI/IDO
5598
SCSI
5874
SCSI 51348
SCSI $1888
1101 $

reduced Pricing ,

220513.51
.MOMS
2210 13.51
.. 1050218
152815 10011
13SOMB
1548 981 .
1748/48
1926 IFNI .2100148
1936 IFNI ................3M5

10MS
10MS
14MS
14MS
IIMS
1IMS

SCSI/IDE 3691/711
5CSI/IDE 518122
SCSI 51098
SCSI 51294
SCSI $1788
SCSI $2238

38E WESTERN DIGITAL 2 TIM MIMI
1210
2250
2340 .
2420

212MB
236143
.340218
425A18

13MS
12M5
12MS
12M5

35'
35
3.5'
351

IDE
DE
IDE
DE

3208
3228
5298
4374

intel Classic Memory Board
For 286 and 386 learn ASCI dmign pros EMS supmer
hardware for up. 90X pefornmneonn soinoore EMS Up to 8MB
aong 1MB SIMMS Works in lace 8ir 16 ba *mom on slots
2MEG-S198

PRICES
360K

525'

4MEG-S308

8MEG-$538

Floppy Drives

REDUCED

1/2 HT

529

720K
35'
1/2 HT
•2MB 525'
1/2 FIT
•44MB 35'
1/2 FIT
$25' MOUNTING
FOR 35" NNE,

$34
$58
$e

IAA/1.2 DRIVE

$139

IYEAR WARRANT!

Drive Controllers
814
81
88.1
1611.1
5CS1
SCSI
SCSI
SCSI
ESN
IDE
IBM
Coble,
CobbSCSI 2
SCSI 2
IDE
IDE N.

4Floppy Kok Denson, 36,0K, 720E. 144, 12 .549
2Hard Dove. MFM
569
2Hard Doves RE/
.
534
Hord red Floçory 1IHeel/eve
.5139
DTC 3280 (Supports 7droes)
5418
Ado.« I742A 32 BIT BSA
$349
Adopt« 2842 BLX19131
-5219
Adaplec 1542 CE Bro Matter xsa
5149
DTC62132 24
$19
Hord and Fkippy
$29
112.21 2ad Floppy w/I0
.
$9
Hord Poe
$14
Hord arol Happy
$179
UlTRAIIF, ISA susmAsnR
$224
ULTRA34F, VESA LB 32 81,
3178
0(1901 SC. W/CACHE 0,80AB
569
HARD & F10999 PAN

WORDSTAR.
.

ONLY 500 COPIES LIFT!

21

•

111
ft.
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Member 2000 ltd. 3.1
Mon r.ornzmOZeseareihre
=our compel. We Foro hon
dreds in sack ro sale below Maw co10
Retol boxed and kokiry sealed.
$

The Team You Can Count On!

99

MODEM SALE
FAX MODEMS

9600/24C0 Ic4 PC and
PSI /WmFax or Wog tainvere
9600/2400 LapMps 8 NoNbaoks
14I BPS For PC ond PSI
PCMCIA 2.0 9600/2400
PCMCIA 14.4/14.4.

800-982-2925
For U.S. and Canadian Orders only

(702) 294-0204
PURCHASE ORDERS & INTERNATIONAL ORDERS

FAX TO: (702) 294-1168
WE BUY EXCESS INVENTORY

4 Tbms
I
NSTRUMENTS

48401C.40 4863733 44601033 48651.23 3860/1.33
1215
1002
857
1339
836
51.5
Ill 5
107.2
47 7
709
se 1 52
.7
386111 Upgrade
804865/C-25 5128
17348603C-23 $98
8048655C-33 SI 58
8048601C.33 $108

048
$199
SI 38
$178
$318

iereegn

8048601G/0

$148

22/PROW MI6 CPU UP102108
2511/12 ISM
5169
33MHZ 1SX) .$199
111C/180W1 426 CPU UPOILA02
25/01-1Z ISIC)
$219
50MHZ (SIC) $399
486/NOWI 480 CPU UP0211101

COPROCESSORS
Ma"'
" KS
'
K07-15*,
,.
4
KW 281+4
348

8317 1 12
44
0r
FEB 93387-26R12
169 80486 00/33
yona ymmes, €0,
871118.,
579
8,,,,, Dv,
83873011.
3,
K .,. K . 0040x-we

CALL
CAL,
CALL

8021178101

139

0387 MO

$54

1104065$2/82

CALL

1028710ft

849
889

584
1.18
17.,

804865025
8018656/33
CIUCCONG FM

C411
CAI'

113707

87387-5.833
(039751
831370

112670

131

C

514

illretil
.F I

CONLOCISSOILS

Clock Deoblort
for 311602
486DRX2 16/32 5268
445656SS0066222929//1010
$298
486DRX2 -20/40 $318
486DRX2-25/50 $358

25MHZ 1SXI
5399
33MHZ (DM. $579
MCMASTER 490 CPU UP022171
25/41-101581
1699
46)0 6131$ ... 5259
33mHZ MX/
5959
8/.111 ADD ... 3519

jnte l

13381685880080
"
13387151111
I
II 4116112/SX CPU'S
0.720,4,
1s. ,0434,05/25
cf,,,

83087 33/4,11
83087 40m1-12
83S87,25MHZ (SXI
83587-33291Z MO

$74
584
$64
$84

LOW OVERHEAD = LOW PRICES & WE DEAL
IBM

MEMORY
24411
8M1S

PART*

PRICE

N/A 5119
N/A $409

AMBRA Enterprise 486, Hurdle" 486,
Bonn. 486 (all metdelsl

MA8
N/A $229
16/10
N/A $809
P5/1 ond 386/5%12121)
2MB 9209935 $108
4MB 92E9694 $208
PS/2 30/286,25/286, 0690 Bd I49 ,259
5I2K 3095348 $35
27,68 30F5360 5114
PS/2 3558. LS, 40SX,70-E61; 061, 121, Ad. Brd 6450609.
34E3011; 34E3077, 502, 55SX, 655.8. P70, 55LS. 651.5 XS.ation
120 0130
IMB 6450603 549
2988 6450604 588
PS2 50, 50Z. 55SX. 60, 65SX
2-8668 1497259 $217
2-6648 6450609 5368
7-8 MR FOR PS/2 SO 8. 60, 2M8 5159. 4M8 $259, 8218 5489
PS/1 Canwhora, EssonnaIs & Saw models .43, .44 & PS/Volta:own ,
all models excepl Co. Nr1111
44,81 9609290 5298
1
6MB 9609291 $818
PS/2 70421. A6I, 621, B61. PS/1
Cress/ON Essential & Expert rrodels.11,
IMB 6450603 $49
413 & .14. PS/Valveço,n, Cu series
2/MB 6450608 $90
41,88 3402933 $188
PS/2 35SX, 13. 4059, 55SX. LS, 6551,
15/2 90 XP, 95 XP, P75 (Poes). 56 51 loll
2MB 6450902 594
76, 77, PS/1 Pro 2123
PS2 90, 95 XP, P751Pairs1 56, 57, (al I
PS/1 Consultant. Essential, Expel 41',I 3
41,18 6450128 $208
d 14, PS/1 Pro 2123, RS/6C00
_
88,68 6450130 8428
BeAB 6450129 8428
P52/2 35SX. LS. 4050
2844B 6450605 $297
PS2 70's and 80's
2 14/18 3403077 3388
32 BIT BOARDS
4 16318 3413011 $379
32 BIT BOARDS
4148 6451060 5248
P5/2 80 021 431,061
I
/AB 6450375 $88
PS/280-041
2881 6450379 5118
PS/280-111, 311,121 321 081,161
ROCARAM/2 PLUS
For P5/2 16 Bit Memory For INA MCA COS and 0S2 UM EMS
2ka13/611 hoes IMEG SIMMS) 24.8 8239 4.48-1345 8MB-5572
IRM Laptop Memory
Think/pad 303, Ambra Treka
2/111 3309288
13318 3309289
Thinkpod 700T
2/AB 5306958
43.111 5306959
8740 5306960
CL5758
23111 0701419
Thinkpod 700, 7130C, 720, 7213C
1810 0701420
8M8 0701421
lhinkpad 710T
41.111
N/A
8hgl
N/A
PS/Noro N45
2/18 9208804
PS/2 Modal N51, Neel:colt SLC, SX.
2591 0701826
4m8 0701827
8448 0701828
baprop N33SX, 1.40SX & PSNOTE 11 .2
2ME, 7900999
OMB 7991000
L40SX, PSNOTE 182 ONLY
8MB 7981001
fleaa

$128
3409
$138
$298
$499
$1613
5248
$429
$228
$448
$108
$108
5268
5448
3108
32613
5488

11208 XF
1600
17030 $00/1220056/16800
11850, C
-

13100
13100F
T3100 5%
73200 SO
13203 SXC
132C0
1330051

640D S8, SOC, 16400 SOC, DXC

14500, T4600,11 900C 33VOLTS

T5200/T5200C/T85C0

TIMMS: SHIPPING:

MEMORY
2218
2/08
4/411
8MB
21411
7, 81

PARTS
PA83120
P403170
PA83140
P683150
PA8306U
PA8302U

PRKE
$84
$84
3228
$427
$102
5105

2.8
4610
8MB
2MB
2/44
2968
4/48
2/411
4MB
2/AB
4MB
3MB
2MB
4MB
OMB
I
6MB
2668
4148
8/011
161.18
32MB
4268
8218
I
6MB
2MB

PA2013011
P020010
PA2002U
PA71350
P6334 60
PA8308U
PA8310U
PA8307U
PA8309U
P663 680
PA83191.1
PA7137U
PA2006t1
PA200711
PA2008U
PA20091.1
PA2003U
PA20041.1
PA2035U
PA2010S1

$89
5229
$427
$178
$118
$108
3204
5118
$214
$108
$224
$186
$118
5238
$778
3798
$125
$278
$448
$7139
$1999
$258
$478
31398
$104
5109
$4413

2MB
8MB
UPS Wiin.

PA20121.1
0420131.1
PA20141.1
PA8301U
PA83040
PA8313U

MEMORY

MODEL

Deskpro 286E. 386 ,20. 20E, 25. 25E
Deskpro 386S

AMB Boord
4M8 Mcdule
Deskpro 380,20E, 25E
4/44
Deskpro 386/33, 386/331. 486/25,
331501, Syskimpro
2MB
8MB
32/411
Systempro, Dmkpro
6SKI (OP BRD W/2/AB
Compaq .M.
2-64088
Deskpro 286N. 386N, 386SX/20. 2011,
Peetable 4861, Delltpro M Syslernpro IT
Sen., 129160001, Compoq Pro Sono
IMB
2M8

Praline 4/251i, 4/33. 4/50

Carniml

P.o

SKr.

0806900
08060987
0807000
1313100
13132-00
6563400
12534-00
13645-00

$238
$448
$398
$59
$228
$299
3259
3299

1514400 5104
16561-03 $449
16568-00 51599
16569-00 $299
2916000 $278

I8688-00
$49
$84
868900
869000 3228
28877 ,00 3424
4173803 5109
4174200 5449
$94
41683-00
4168400 $218
4168500 $418
49320-00 $795
49147 00 31695

Laptop 8, Notebook Memory
Cook,. 320.325

7MB
4/68
131.18
dee18
8811
166111
1MB
41.18
1
MB
2341
4MB
I
MB
2MB
4M15
1MB
dhe
2MB
4MB
8MB
16618
4880
8M8
16M8

Comoro 4/25178

51.1/286
511386

Lte 286

Re 3865/20
11e lote/20, 25, 25C

LTE bte 486/25C

39497-00
39498-00
3949900
46520-03
4652100
46532-03
10235-00
10237 00
18303 00
18304.00
1830500
17081-00
17081-032
17081-034
21125 ,001
21125 CO7
29769-001
29769 002
29769003
29769-004
42337-002
42337-003
42337-03A

slot
5208
5418
5278
$411
5848
$75
$218
579
3108
3228
379
$99
5208
$98
5248
$138
5248
3421
3828
5229
5478
5798

au
Shinn Modules
Prices change up ond dawn call Sipp modules, odd $5.00 e0.
DESCRIPTION
ICONS
$5
25680
1610083
1MEG X9
$39
IMEG 89
I
MEG X9136 CHIP)
256/136 IMEG (72 Pe)
$12/436 2MEG (72 Pin)
1X36 4/NEG (72 Pill
2336 &AEG 172 PInl
4206 1
6MEG 172 Pin)
8%36 32MEG (72 PPR
16%36 64MEG 72 PIN

BONS
$12
$47
349
$141
569
598
$1135
$389
$698

70918 60918 33915 4ONS
515
517
$49
552
559 464
$51
355
$64 $78
5150 5168
$999
$108
$194
5398
$738
31795
$3950

150,45 120949
$1 95 $2 25
SI 45

SI 85
53 95

ICONS
52 45

80015
52 95
51 95
52 40
53 03
56 45
57 95
54 50
$5 75
54 95
$34 00

CACHE MEMORY
8830
32%8
6441
6444
1644
128.8

1589, 2Ons 25ns
595
545
495
895
775
675
1095
605
595
1002
895
795
695
545
495
4700 3500

$8 25) Shipping charges ore non

ete

$264

3263

Major

5189

5329

508
5168
5138
5276
$279
$591254K)

31352

5399

$189
$198
5168
5198

$390

$208
$198
5198

$249
$269
$258
$168

Laptop 8

Notebook Memory
MEMORY
PARTS
PRICE
21411
37650
$14.8
4MB
37651
5293
$1 08
23050-09100
Bondwell 11 310
6148
008004 BA $14a
Dec pc 320 Nambook
23‘11 mod
FR PCIM BB
$298
4MB PAcel
8618 Mod
917061- BD
$498
$129
3101204
Dell Lag., 212. 3209, 320N• 21All Mad
5119
3101210
Dell 32511. NC
21413.463
3101213
3143
Dell NI20 & N125
2/44 Mod
52C8
MAB
4808511
Epee NB 3Nkieboolt
SI M
4808771
2MB Mod
Epson NB SU
323
4808781
4MB Mod
EPSON 25C Noretualt
27-NB
00160
$913
Everex Tempo LX, LX20
5103
2MB
0026100
Evens Carnet
52587
$23
4/AB
God 1500
$148
God 1450SX
2/14
6200203
N/A
390
G5520, 386906
N/A
$2011
44413
31201(104
$299
NCR 3120 Notetook
4MB Mod
$399
3123 0104
NCR 3170 Nombosk
axis Mod
N/A
$1 ,
3
Pockord Bell. Magner., Mitsuba
1MB
64/0
$2133
4/A13
SM
IMB
CF BA I65
PancoseK CFI 70/270/370
SNM1302
$193
2MB
Sonoma Noternouer 3865
41.18
56461004
5393
$913
2148
MBC 848MEM2
Sanyo I7NB, 18NB & ZEOS
1
/
4
8
CE
-621B
378
Shop 6270
4MB
N/A
$23
Sharp 6640,6781.6681,6785
IMB
CE -471
$1913
Shorp 4700/AZ 200
N/A
$3913
Shorp 8501 Colors,.
2MB
51639
T1 Trove...are 2000
1
/AB 2558034 0011
$119
D Tr...knee 3000SX, WINSX
2/113 2566096-0001
11 Tramiel,. 4000.
2581265001
$298
696400/25 SX/ I
6. 5825, DX2/40 4ASB
AVAILAIU $1995
$82/50
16MB

MEMORY

ATNANNGE 386SX/20,25. 690 50/25
RA903/33'5
70215
52 25
53 15
$8 45
36 45
55 25
WOO

&MS

$320
3895
$675
54900

PCMCUL 31.0
IMAM MOINI101111
PST FCAVEREXEC, CEC P4144TOP.
DUI nest, GEM GROP.D, IP
9503, ILYA PC RADKI, mOmEMA
PENTOP, MCP 3125 MDTEPAD,
PCCe. SIMIMPC3C00/3109
SIMAP PC.700/6741 /eel /
6715. SHAW PC-6800/6841
&BSI/6891.1E0S POOCET PC
112R $91.00 1111881411.111
21/21181.911

°her

ACNANTAGE PRO4810/33.5X/25 8/M0
IC 4/25S, 33.335.500.4 .6:0

PRICE
5317
3458
1318
SITS
See

208
MY

500962001
500962002

5105
5414

269
108

K0987 001
500987 002
5007E10003
5007E0002

srce
sns

SC0719034
S00780 C05

5'19

500782-004
60792501

5138
338
5318
3878
SDI
$O7S
SME

PREARIM386/25. 33, 33Y n
386SX/16.20.25 1
/13
ISO
ADMINAGE 486/25. 33.3375820, NOVO
4/33,486/25018/4UM 4/ 25 331E, SE 4/33 21,8
229
ADVANTAGE 486/25,33.33P3X2OPOWEA
PREMUM3/33 4/33335,500,66D.
IREK21.4386/331E4136/ 23E251E33,33TE
NEMPM 384/2533486/33,48691/20
PREMIllm 581911150 4/33
24
8.20
PCWER EXEC 3/2551 3/2551(01
40,0
16114
P0651 -088C4/2551
4611
160
PREMUMEXEC 286,3865X/20.25.25C

30 days -WARRANTY

REPLACEMENT ONLY. ALL PRICES FINAL. PRICES SUBJECT

mfg. part #' sFor convenience only. Trademarks

are registered with their respective Co.'s. 386, 387, 287, SX,
are trademarks of Intel Corp.

8161

PARTO
301159001
501159002
301143001
500710034
503834002

864
1604

606450046 5661
BEE/03/251

days. No refunds or exchanges

Circle 224 on Inquiry Card.

$165
$214
598

MOCIL
AT&T Solon

CONDITIONS: 25% Restocking Fee on refunds within 30

TO CHANGE.

2MEG 3MEG4MEG SMEGIIMEG

3,313 3P, 27 2P•
$123
HP Laser let 4, 111Si, 81300, 1203C
IBM Laser 4019, 4019E13 5MBI
$139
IBM Laser 4029 ALL MODELS
5139
NEC 90. 290
5)28
NEC 95
$108
OKI AIM
578
398
%chord Bell PB9500
$125
Panasonic 4410/4430
$129
Ponroceic 4420/4450
$128
Panasonic 4450
$105
Panason.c 4455
$129
OMS 410
$119 $159
Sro LSO4
$129 5179
SlarScrot 4
$128 $178
Tasào Poge laser 6
TI XL/PSI 7/9235
$48

MOON/
114444s4

D-Ram Chips
DESCRIPTION
64 X4
71691 STATIC
256 X 1
256 X4
'MEG X 1
66.10086 STATIC
1MEGX4

MODIAE
1213G
Apple LosersniMr
CALL
Brehm H1•10V/DV
Conon LBP4, 4Loa & 4.
$148
Ccenpoq Pagernah 15 es 20
Epsce Aroon laser II, 8000 3195
Epson •6000 and 'Irony more
Epson Action Loser IMO& 1500
Fop. 7100 & 7200 ...... $199
HP DeskieI 503. 500C and 550C

ASr Memory

$128
$288
5448
$848

Mu

retundable. Purchase orders from Universities, Fortune 2000 & Govern ment Agencies, NET 30 on approval COD add $5.00 (Cashiers check)

DHL

8.11
2MB
8MB
2511 Module
AMR Mold.>
8143 Module
I
6MB
32MB

Nero 3/25 & 252

PRICE

PARTO

12588
2MIS
8/48
IMB

Deskpro 386/16

Laptop & Notebook Memory

MODEI.
TICOO SE/LE/XE
12000 /1200058
12000SX/11000 LE

Laser Printer Memory

Memory

PS/2 Memory

MOOEL
MANIA Enmroose 386. Hurdb 386,
Spinro 386 loll models1

HOUES, M4 7AA1-6PM / SAT leam-3PM PST

TECHNICAL & CUSTOMER SERVICE CALL:

UPGRADE YOUR
386 TO A 486

1470
.
PC Vag 60 eko Mx
130
Londmork V20
65 6
64060', SI 60
No
35681 uw.d.

All modems come complete AM 16Mware rabie mamrols end o
cm year worronn hey ore cas .on1..e. ‘1,6 /al Hayes
romporible woh error corredion
1200 Baud PS2 Internal
S9
00 Cloud PC leernol
$29
24

RETAIL S495.00

TOLL FREE

,,
cepi.,

GIANT

Womonts

22ED
IYPE
KRKE
ISMS
IDE
$178
15165
IDE
3216
I5685
SCSI
$240
15685
0E
5218
15MS
ICIE
3284
8665 SCSI/IDO
$698
13665
SCSI
5998
1015
SOC $1322

S YEAR WARRANTY
517.5
420MB
520MB
10806111
I7401/8
17306.68

Call for our updated GUARANTEED LOWEST PRICES

-

502111033

159
159

==111111

sa
1291

Rood
NV
89005

684 Wells

Boulder

City,

The Ultimate

Frame Grabber

ugs into printor port.
*Inexpensive, costs lus than ahigh reso.ution scanner.
'9 ist Effecee, bypass filin development.
*N mpurts Most Halo- Graphics Output Formats.
TIF, TGA, PCT., BHP 8i. JPeg.
*Vat° 16 Nihon Color Resolution.
*fors:Ian ial Inc'
*IloneT Back Guar
*Pee TcchIiáo
*Warns e
e
-

Viper

%/is

Fargo Priemara Photo Quality Color Printer
(only $699.00)

To beautiful output
Inez Multi Media NoteBook
With Suitt in Sound and
Active Color Matrix
(CALI. FOR PRICE)

/Mtn. ledAS;ler

With Aldus PhotoStyler
add only $69.00

Viper Vision is the tastes rand easiest way to import any picture
directly into your computer! Viper Vision's snarp input/output is
ideal for Architects, Engine.ers, Real Estate, Sales, Police, Medical,
Government and Business. Simply capture a Photo imace usinc
your VCR, LASER DISK, TV or CamCorder. Viper Vision Supports
NTSC or PAL formats anc easly plugs into the printer port of your
computer in just seconds! Take pictures of work progress, terrain
or other features. Manufactures can add pictures of inventory
items to their databases cujckly and easily. Masketing personnel
can make sales brochures in just seconds, Graphic Arts &
Publishing personnel ca iexperience resolution 720 x4E0 true
color. You can even 011iDUt directly to a linotronic or similar
image ser -er or just senc to your favorite service bureaLs. For
home use the Viper Visior is the ideal product bo store your
favorte picture: in digital format, permanently. Viper Vision is
fast!, 'maces are processed in about a half of a second. Why pay
to hcbie snapshots deve ,oped and then run through you
scan ler? With Viper Vision you simply bypass the whole process.
Viper Visicn is easy to use, simply put, any image that you see
through the viewfinder of your CamCorder can be imported into
your Windows application. Call and order yours today!

Military&
Government

Insurance

From These

Real Estate &
Construction

Medical

1
1111111111w—

werniev

WNW

AN ISAD 1-800-951-1113 (602) 578-3780
FAX (602) 578-0719 Hours Mon-Fri 8am to 8pm, Sat 11 am to 5pm PST
Terms & Conditions: Freight charges are additional and non-refundable.
A RMA number Is required for all returns. All non-defective returns,
unopened, refused, or cancelled orders, will be subject to a 20% restocking
fee. No refunds on software. Price and availibillty subject to change without
notice. Purchase price at the time of order are final. Trademarks and registered
trademarks are of their respective companies.

Se Habla Espanol

Resellers, Distributors
and OEM Welcome

Circle 244 on Inquiry Card.

Desktop
Publishing

Your One Stop Component 8t Computer Source
Jameco Motherboards
•Motherboards also
available without
CPU! Call for details
•Diagnostic and
operating system
software available
•One-year warranty
80486DX 50MHz w/CPU .4799.95
80486SLC 50MHz w/CPU .399.95
80486DX 33MHz w/CPU ...549.95
80486SX 25MHz w/CPU ...289.95
80386DX 40MHz w/CPU ...239.95
80386DX 33MHz w/CPU ...219.95
80386SX 33MHz w/CPU ...124.95
XT 10MHz w/CPU
79.95

95231
93534
95222
79214
82333
82350
101821
84945

RAM Memory
41371
41398
42251
42219

41256-100
41256-120
511000P-80
511000P-10

256K8x1. .$1 75
256KBx1
1.59
1MBx1
5.95
1MBx1
5.75

aim

SIPPS
41700
41718
41697

421000A9A-70....1MBx9 ..$60.95
421000A9A-80....1M8x9....49.95
421000A9A-10....1M8x9....49.95

SIMMS
41523
41486
41689
41742
41751
41769

41256A9B-80 ...256KBx9 ..$14.95
41256A9B-10...256K8x9....14.95
421000A8B-80....1MBx8....49.95
421000A9B-60 ....1M8x9....59.95
421000A9B-70....1MBx9....54.95
421000A9B-80 ....1MBx9....48.95

SIPP to SIMM Converter

•8088/80286/80386 and
compatible
•Additional accessories available
74392
74384
40774
17099
17101
79396

FD505
FD235J
356KU
F0550
FD55G
SD540

3.575.25
2.88MB 3.5'
1.44MB 3.e
3600 5.25'
1.2MB 5.25'
360KB 5.25'

•One-year warranty
•8088/80286/80386 and compatible
Multi I/O with Floppy Controller
19895 8088 Multi I/O
19908 286/386 Multi I/O

I/O Card
104109 4Serial, 3parallel

$69.95

RS232 Serial Cards
78713 16450 UART

$29.95

•One-year warranty
14058
14066
93286
93294
93307

CP3000
CP30084
CP30174E
CP30254
CP30544

40MB
80MB
170M8
250MB
545MB

10233
10250
10268
10276
18284

Keyboards Itt Keypad
78271
20431
17128
17136

32-key keypad
84-key keyboard
101-key enhanced
130-key enhanced

$59.95
39.95
74.95
99.95

Computer Power Supplies
•Fits most popular desktop
mini vertical, and vertical
cases •One-year warranty
•8088/80286/80386 and
compatible •Built-in fan
14465
67467
19545
19553
65728

150
200
200
200
300

Watt (8088)
Watt (8088)
Watt
Watt mini
Watt

Graphics/Memory Cards
•8088/80286/80386
and compatible
•One-year warranty
•Expand your memory or enhance your
graphics capabilities
93542
67459
91230
29313
19975

VGA Hi-color card
VGA card
Monochrome Graphics
32MB Memory card
(8088) Memory Card

PPC
PPC6
PPC12
PPR6

$139.95
59.95
39.95
144.95
49.95

Adapter -straight
$5.95
6' -straight
4.95
12' -straight
8.95
6' -right angle Centronics 6.95

9-Pin Serial Cable
31721

SAT6

9-pin serial cable

01325-Pin Extension Cable
39538

25M1OM

Male to male

$22.95
29.95
59.95
69.95
74.95
99.95
99.95

D-Subminiature Connectors

nifflJi

•Compatible with 24
AWG Cable •Metal shell
•Solder cups for 22 AWG
wire •Male connectors with grounding tangs
DE9P
DE9S
DA15P
DA15S
0825P
DB25S
DC37P
DC37S
DD5OP
DD5OS

M
F
M
F
M
F
M
F
M
F

1-9

10-99

$.43
47
53
57
63
73
115
1.25
1.79
2.25

$.35
39
45
49
55
63
95
99
1.49
1.69

D-Subminiature Slim Line
Gender Changers

Parallel Printer
Cables and Adapter
28695
28716
28708
28741

ADP20
16-bit hard
ADP2OF 16-bit hard/floppy
ADP50 8-bit hard
ADP60
16-bit hard w/ BIOS
ADP6OF 16-bit hard/
floppy w/ BIOS
74114 ADP65F 16-bit hard/quad
floppy drive adapter
101670 ADP9OVL Super I/O Card (VESA)

Part No. Product No. Gender

$69.95
89.95
89.95
89.95
139.95

$169.95
209.95
249.95
299.95
749.95

•One-year warranty

15747
15771
15034
15051
15114
15157
15472
15499
15675
15691

$4.95
$8.95

18497
18489
56071
56063
18446
18420

1i?

39909
33611
40002
40125
140230
39829
39933
39968
39984
39677
40037
40061
39714
39722
39781
65699
43692

EPROMS

2708
TMS2716
2716
2732A-25
2764A-20
27C64-15
27128-25
27128A-20
27128A-25
27C128-15
27256-15
27256-25
27C256-15
27C256-20
27C512-15
27CO20-15
68766-35

$195
6.95
3.95
4.19
4.49
3.75
7.75
4.95
4.49
5.39
5.39
4.75
5.49
5.25
6.49
1195
4.95

nterf aces two
nterfaces two
nterlaces two
nterfaces two
nterfaces two
nterfaces two

0-sub 9-pin F
0-sub 9-pin M
0-sub 15-pin F
0-sub 15-pin M
D-sub 25-pin F
D-sub 25-pin M

$3.95
3.95
4.19
4.19
4.29
4.29

AM ECG
ELECTRONIC COMPONENTS
COMPUTER PRODUCTS

11110

Pme"

VJAI
3134

223

Keep your 80486 cool!
•Just snap it in without
having to remove your
CPU from the motherboard
•Size: 1.95L x1.95W x.80"H •CFM. 6.3
67660

486 Heatsink w/Fan

$12.95

Jameco Desert Cooler
•Cools down your
computer by more
p id
than 80%
•Installs on the back
panel of your computer
•Size: 4.8% x1 .6"W x1.5"H •CFM: 30
79011

Desert Cooler

Tal
Fancard

•Erases all EPROM's
•Erases 1chip in 15 minutes
•Erases 8chips in 21 minutes
•UV intensity: 6800 UW/CM 2
•Size: 9.01 x3.7'W x2.6H
•One-year mfg's warranty

$44.95

15712

DE4

8-Chip eraser

$89.95

•Programs EPROM's,
EEPROM's, and Flash
memories
•Programs 16KB to 2MB
EPROM's
•Programming speeds/algorithms:
Normal, Intelligent, and Quick pulse
•Menu driven software •Full screen buffer editor
•File formats supported: Intel Hex, Motorola
SHex, Tektronix Hex, and Binary
•2&4-way Binary file splitting programs
•2&4-way Binary file shuffler programs
•Includes adapter card, software and manual
•Size: TL x5.5W x1.75H •One-year warranty
78457
101400
78465
78473
78481

1Socket
1Socket
4Socket
8Socket
1Socket

16K-2MB (above)
$199.95
16K-512KB
129.95
16K-2MB Programmer 269.95
16K-2MB Programmer 469.95
16K-8MB Universal
679.95

Portable IC Tester

Portable IC Tester

26147
26227
43158
43166
43254
43596
51844
51676
52003
52142
52652
52724
52732
52417
53022
53057
53081
52978

MM54104N
MM58274N
6402
65CO2
6522
6821
8031
80C31
8052Ali
8088
8251A
8255
8255A-5
82C55A
8748
8749H
8751H
87C51

$144.95

e

elefe

$24.95
7.49
495
5.95
375
1.95
3.59
6.95
6.95
3.95
2.95
/75
2.95
3.95
8.75
9.75
24.49
32.95

1355 Shoreway Road
Belmont, CA 94002-4100
FAX: 1.800.237.6948 (Domestic)
FAX: 415.592.2503 (International)
Call for our new 1994 Catalog today.
il
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Fancard II

$38.95

Switching Power Supply
for Apple II, II+ and Ile

MOM

•Can drive four floppy disk drives and
up to eight expansion cards
•Short circuit and over load protection inside
the Apple It, II+, Ile
•Fully regulated +5V 05A, +12V 0 2.5A, -5V
05A, -12V0.5A
•Same size as original Apple power supply
•Apple type plug-in power cord included
•110V/220V switchable •Weight: 2.8 lbs
•Size: 9.875'L x3.5'W x2.25'H
•60 Watt
•One-year warranty
•Data included
22269

KHP4007 Power supply

$49.95

Switching Power Supply
for Apple IIGS

85518

•Supports TTL, CMOS, DRAM
41, and DRAM 44 Series
•Size: TL x3.625'W •One-year warranty

Microprocessors

79020

•Fully regulated +5VDC O 6A, +12VDC O 2A,
5VDC 0 0.5A, -12VDC 00.5A •60 Watt
•Input Voltage: 115VAC •One-year warranty

Our hand-held IC tester is an
easy-to-operate, cost effective unit
that includes excellent functions.

73525

II IMO

•Circulates air directly on and around boards
and components prone to overheating
•Can be installed into any PC slot
•Size: 13.4"L x0.7W x3.3H •CFM: 25

Call 1•800•831•4242 to order today!
Circle

Heatsink/Fan for
80486 CPU!

UVP EPROM Eraser

1Socket 16K-2MB E(E)PROM
Programmer
78457

Conner IDE
Hard Drives

93382

$9.95

$69.95
59.95

Floppy Disk Drive Controller Cards
19617 Two-drive controller
$34.95
19668 Four-drive controller
44.95

Silicon Valley
IDE Disk Drive
Adapter Cards

SIPP Module Converter

$149.95
119.95
79.95
89.95
99.95
59.95

Floppy Controllers
and I/O Cards

•Use SIPP's in place
of SIMM's
•Upgrade from aSIPP
motherboard to anew SIMM motherboard
without buying new RAM
•Fits into standard 30 pin SIMM socket

MOM

*

Floppy Disk Drives

Switching power supply

$69.95

Metex Digital Multhneters
•Handheld high accuracy
•Measures AC/DC voltage,
AC/DC current, resistance,
diodes, audible continuity test,
transistor hFE
•Manual ranging w/overtoad
protection
•Comes with probes, batteries,
case and manual
•One-year warranty
27078
27086
27115
27140
27158

3.5 digit multimeter
$59.95
3.5 digit multimeter with
frequency &capacitance
69.95
3.5 digit multimeter
39.95
4.5 digit multimeter with
tach and dwell
69.95
4.5 digit w/frequency and
capacitance/data hold switch. 99.95

AC and DC Wall
Transformers
•Male Plug -3.5 mm
•Female Plug -2.1 mm
•UL listed
•Current rating to 1Amp
Pail No. Voltage
10129
10073
10081
101266
15561
15368
15392

Current Plug

9VAC 500mA
12VAC 500mA
12VAC 1000mA
6VDC
500mA
9VDC 500mA
12VDC 500mA
12VDC 1000mA

0 -€- 0

0 -C*--19

Price

Male
$4.95
Male
549
Female
5.95
Female 2 6.25
Male 2
5.49
Female'
5.95
Male 2
7.95

Maximize Your Marketing
Dollars With BYTE Reprints!
BYTE Reprints serve as

1.00 ETHERNET carros rEs -rEo

high-quality, inexpensive
promotional tools for:
•Trade show handouts
•Direct mail campaigns
•Dealer/distributor promotions
•Training and educating key
personnel
•Presentations at conferences/
seminars

=WI

Dedifibares MSC PC I.
OWN to %PINT Nos*
IlealStep Come le the 4114
PSWinds., CIPkg braes

PowerPC

IBM, Apple, and
Motorola's PowerPC
technology
promises lowcost, high-speed
systems that
can run Win
Mac, OS/2, and
Unix software

THE FUTURE OF NETWORKING

•AIM: Backbone of Ibur Next Network hp Ill
•Ethernet: Pumping Up for the Nineties Pre Id

And there's more!
•BYTE reprints can be customized
with your company name, logo,
product picture, etc.

Call today for information
and quantity prices.
Susan Monkton
BYTE Reprint Department
One Phoenix Mill Lane, Peterborough, NH 03458
Phone: 603-924-2618
Fax: 603-924-2683
Minimum order: 500

Il VIE

er4ig

Putting Technology to Work
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LEAVE IT TO US TO RACK THINGS UP
RECORTEC's Rack Mount PC
compatible computers, monitors,
keyboards and printer continue
the tradition of manufacturing
excellence RECORTEC started in
1969. With our broad product
line, fast delivery, excellent pre
and post sale service, it's no
wonder more and more people
"leave it to us to rack things up".

QUALITY
All products 100% tested and
verified prior to shipment.

SOLUTIONS
Choose from many models which
offer awide range of solutions for a
variety of rack mount needs. We
also offer custom designs when a
standard product just won't do.

RELIABILITY
Field proven components backed
by acomprehensive warranty.
SERVICE
Large stock for fast delivery plus
assistance by knowledgeable sales
and support personnel.

CALL OR FAX FOR MORE
INFORMATION.

1-800-729-7654
VISA

MasterCard

RECORTEC, INC.
1290 Lawrence Station Road Sunnyvale, CA 94089

Tel: (408) 734-1290

Circle 233 on Inquiry Card.

Fax: (408) 734-2140

}

Circle 232 on Inquiry Card.

How to make powerful new
connections in 10 seconds. Or less.
The new Adaptec' SlimSCSF host adapter instantly connects your PCMCIA-ready notebook or PDA to SCSI-based
peripherals, including the latest CD-ROMs, tape drives, and scanners. It's the quickest way to tap into your database
or add some p17-an to your presentations, no matter where you are.
Getting started is just as quick. SlimSCSI comes bundled with SCSIworksr, the DOS/Windows software that
makes it easy to load drivers for the peripherals you're using.
Ask your dealer for Adaptec's latest lOware' product, the new SlimSCSI host adapter. Or, for PDAs and notebooks with parallel port connections, ask for Adaptec's MiniSCSI: For more information about either product, call
1-800-934-2766 (1-408-957-7150 for information by fax).
They're great ways to make new connections. Fast.
@ladaPred
NOW MORE IMPORTANT THAN EVER.
Copyright (i.) 1994 Adaptec. Inc. All rights reserved. Adaptec. the Adaptec logo. SlimSCSI. and lOware are trademarks of Adaptec Inc.. and SCSIworks! and MiniSCSI are trademarks cl Trantor
Systems Limited. an Adaptec company. all of which may be registered in some turischctioiss.

PRINTER SHARING &MEMORY
800-238-9415

I/O =inaut /output
() =serial

D =parallel

LOGICAL CONNECTION

LCX-1000 (1Mb)
$495
8ports; 4serial VO; 57,600 bps
2parallel in, 2parallel out
LC-256 (256Kb)
$399
LC-512 (512Kb)
$449
8ports; 4serial VO; 19,200 bps
2parallel in, 2parallel out
1..XFR-ETC
$49
PC-to-PC File Transfer for DOS,
Windows &OS/2, 4user license
PB-42PP-256Kb
$249
PB-42PP-1Mb
$299
PB-42PP-4Mb
$449
6parallel ports; 4 n/2out
Upgradable to 4Mb; 25,000 cps

PC SIMMs
llegfi
feeefaigeri,9

EISA SIMMs
HP4&HPIllsi

LC Jr.-256 (2561(13)
$199
LC Jr.-512 (512KS)
$249
5ports; 4serial in, 1parallel out
Up to 115,200 bps
LC-41PAS
5parallel ports; 4in /1out
Smart-switch; 25,000 cps

$69

SPPS LAI_QXon/X_Offi
9600 bps to 115,200 bps,
Sedal /Parallel Converter

$49

PCMCIA
TOSHIBA
MAC SIMMs

PB-11PP-1Mb
$199
2parallel ports; 1in /1out
Upgradable to 16Mb; 25,000 cps

LOGICAL CONNECTION F 4660 Portland Road NE #108
256
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POWERBOOK
Salem, OR 97305-1658

Tech.: (503) 390-9375

FAX: (503) 390-9372

Circle 238 on Inquiry Card.
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JDR Mkrodevices®

Fast Multi I/O Card

3-Button Mouse $1495

•Includes two NS16550 serial
ports, one parallel port and
one game port

• Opto-mechanical design

$89.95
As above with one NS16450
$49.95
IDE w/NS16550 compatible serial
$99.95
IDE w/NS16450 compatible serial
$69.95
VLBus IDE and Multi I/O card
$99.95
16-bit IDE floppy card
$29.95
VESA Local Bus cache IDE controller $229.95
VESA Local Bus SCSI-2 controller
$299.95

VIDEDIRROPIICTS

JDR-MOUSE-3
MOUSE-PAD
MCT-GAME
JSTK-300
JSTK-500

$14.95
$4.95
$29.95
$9.95
$19.95

Keeps mouse ball free of dirt
Dual port game card
Joystick
Pilot-style joystick

MULTIMEDIA
Low Cost Internal
CD-ROM Drive
half-height internal drive
with 1/2 length interface card

-

PART • SPEED
8087-2
8MHz
8087
5MHz
,80287-XL 12MHz

L,

• Includes drive, interface card, cables and manual

• 14 diagonal screen; 0.28mm
• 16-bit 286/386/486 PC compatible Windows
accelerator card, interlaced and non-interlaced modes
VGA-PU -1024N
VGA-PKG-1024
0.39mm, 1024 x768 VGA package
VGA-MONITOR
0.39mm, 1024 x768 int. monitor
VGA-MON-1024N 0.28mm, 1024 x768 non-int. mon.
VGA-MON-17N IT, 0.26mm 1280 x1024 non-int. mon

$459.95
$349.95
$269.95
$379.95
$799.00

Low Cost Windows
Accelerator
• 16-bit 286/386/486 PC compatible;
supports interlaced and non-interlaced, analog or
multisynch monitors; VESA software compatible
•Up to 1280 x1024 resolution in 16 colors
MCT-VGA-5000
$99.95
SPEEDSTAR-PRO 16-bit Windows accelerator
$129.95
MCI-VGA-4000 16-bit 1024 x768/256 color card .$129.95
MCI-VGA-1000 16-bit 640 x480 VGA card
$49.95

POST Code Display Card $7995

CDROM-I
CDR-84
MCI-SOUND
SB-DIX
VIDEOBLASTER

$199.95
NEC internal dual speed CD-ROM drive $499.95
8-bit sound card
$49.95
SoundBlaster 8-bit sound card
$89.95
16-bit video card with software
$329.95

STORAGE DEVICES

MD2D-BULK 5-V4 -360Kb DS/DD disks w/labels &tabs .$.25
MD2H-BULK 5
-ve 1.2Mb DS/HD disks w/labels &tabs .$.45
3.50-BULK
3-1/2" 720Kb DS/DD disks w/labels &tabs .5.39
3.5HD-BULK 3-1/2' 1.44Mb DS/HD disks w/labels & tabs $.59

8-bit with I/O decode layout
Parts kit for JDR-PR2 decode
16-bit with I/O decode layout
Parts kit for JDR-PR10 decode
8-bit breadboard with decode ....
16-bit breadboard with decode ..

$29.95
$8.95
$34.95
$12.95
$79.95
$89.95

half-height drive

•Quickly and simultaneously erase
up to 4standard EPROMs

84Mb

19ms

3-1/2" IDE

$189.95

89Mb

16ms

3-1/2" IDE

$189.95

Seagate
Conner

131Mb
170Mb

16ms
17ms

3-1/2" IDE
3-1/2" IDE

$209.95

Conner

250Mb

14ms

3-1/2" IDE

$269.95

Conner

ST-3096A

Seagate

ST-3144A

Seagate IDE
Drive Kits

•Includes wall plug power supply
$39.95

OverDrive Processors
ODP486-SX20
00P486-SX25
ODP486R-0X25
ODP486R-0X33
ODP486-DX33

For 20MHz 486SX OverDrive socket .$299.95
For 25MHz 486SX OverDrive socket .$359.95
Replace 25MHz 486DX w/50MHz DX2 .$359.95
Replace 33MHz 486DX w/66MHz DX2 .$529.00
66MHz 486DX2 for OverDrive socket ... $529.00

• 14,400,/12,00/9600/4800/2400
baud modem & fax
•Full Hayes command set
compatibility
•QuickLink II communications software
14,400 baud internal fax/modem
$149.95
MCT-1441F+
MCI-241
2400 baud internal modem with s/w .$49.95
FAXM-SWITCH Connect fax/modem/phone on 1line $89.95
FAX-SWITCH
Above without modem connection .... $59.95

MOTHERBOARDS

$229.95

00

•Eight 16-bit expansion slots
•MS-DOS, Windows 3.1, DESQview 386, Novell NetWare
and OS/2 compatible
MCI-M486VL-33
MCI-M486VL-66
MCI-M486EV-66
MCT-M386SX-33
MCT-C386-33
MCT-C386-40
MCT-M486SX-33
MCT-M486-33
MCT-M486-50
MCT-M486-66
LITHIUM-6V

33MHz 486DX VESA local bus .... $599.00
66MHz 486DX VESA local bus .... $899.00
66MHz DX2 wNESA & EISA bus $999.00
33MHz 386SX
$129.95
33MHz cache 386
$249.95
40MHz cache 386
$299.95
33MHz cache 486SX
$449.95
33MHz cache 486DX
$549.00
50MHz cache 486DX
$799.00
66MHz cache 486DX2
$849.00
6volt lithium battery
$10.95

FREE
JDR CATALOGS!

• 16-bit 286/386/486 PC
compatible card

EPROM Programmer
• Programs devices up to 512K bits, plus
27C100, 27C101, 27C301, 27C1000,
27C1001, 27C2001, 27C4001 á more

•Includes hard drive

•With 8-bit 8088 & 286/386/486 PC compatible card
•ZIF socket accepts 0.6" wide DIP IC's to 32 pins
MOD-MEP-1A
MOD-MEP-4A As above with 4ZIF sockets

PRICE

CP-30084

CP-30174
CP-30254

EPROM Eraser $3995

$169.95

TYPE

CAP.

$199.95
$269.95

4feeri>

•16-bit controller interfaces
two hard and two floppy
drives
HDKIT-80 Kit with 89Mb ST-3096A drive
HDKIT-130 Kit with 131Mb ST-3144A drive
HDKIT-210 Kit with 214Mb ST-3243A drive

800_
538 _
5000

Intel.

SPEED PRICE
≤25MF12 74.95
533MHz 79.95
525MHz 369.95

•ZIF CPU socket for upgrades

SPEED

BRAND

PART •
80387-SOP
80387-SOP
80487-SO

•Uses 256K x9, 1M & 4M x9
6Ons SIMMs (OK installed)

IDE Hard Drives
PART #

PRICE
129 95
89.95
74.95,

VESA Local Bus
486DX Motherboard $599

•Up to 3.5Mb/minute transfer rate

•5
ve internal

$2.39
$4.99
$14.95
$16.95
$49.95
$59.95
$159.95
$179.95

•33MHz Intel 80486DX or
66MHz Intel 80486DX2 CPU

• Includes DOS backup software and manual
92501

Wire-Wrap
Prototype Cards

ea
ea
ea
ea

250Mb Tape Drive $1699 5
•01C-40 read and 01C-80
read/write compatible

$79.95
$49.95

$149.95
$99.95
$59.95
$59.95
$59.95
$59.95

Preformatted Bulk Diskettes In Quantities Of 250

•Displays Power On Self-Test codes
•Works when software won't boot computer

PRICE

DIP
DIP
SIMM
SIMM
SIMM
SIMM
SIMM
SIMM

14,400 Baud
Internal Fax/Modem

•Supports 1.44Mb, 1.2Mb,
720Kb & 360Kb diskettes
FD-505
FDD-2.88A
2.88Mb 3-1/2", Beige
FDD-1.44A
1.44Mb, 3-1/2", Beige
FDD-1.44X
1.44Mb, 3-1/2", Black
FDD-1.2
1.2Mb, 5-1/4", Beige
FDD-360
360Kb, 5-1/4, Black

•286/386/486 PC compatible

TYPE

8Ons
8Ons
8Ons
6Ons
8Ons
6Ons
8Ons
6Ons

MODEMS &FAX

half-height beige drive

•286/386/486 compatible

• Includes AMI Diagnostics software
PC013E+
PCODE Above without AMI Diagnostics

TEAC

5-V4" & 3-1/2"
Combination Drive

•5
-ve

SPEED

Math Co-Processors
•

• 150Kb-175Kb per second, 350ms average access time

• 1024 x768 in 16/256 colors,
800 x600 in 16/256/64K colors,
640 x480 in 16/256/64K/16M colors

PART #
SIZE
41256-80
256K x1
1M8-80
1Mx 1
41256A9B-80 256K x9
41256A9B-50 256K x9
421000A98-80
1M x9
421000A98-60
1M x9
424000A9B-80
4M x9
424000A9B-60
4M x9

q1E TO CURRENT MARKET CONDMONS,
CALL FOR CURRENT DRAM PRICES

•5
-ve

VGA Package with
Accelerator Card

I

Dynamic RAM

•Accuracy 290-1450 DPI

•8-bit 286/386/486 compatible card

DATABASE II

1YEAR WARRANTY
TOLL-FREE TECH SUPPORT

UPGRADE COMPONENTS

SYSTEM BASICS

JDR-PR2
JDR-PR2-PK
JDR-PR10
JDR-PR1O-PK
PDS-601
PDS-611

30-DAY MONEY BACK GUARANTEE

2233 SAMARITAN DRIVE, SAN JOSE, CA 95124

INTERFACE CARDS

MCT-A10+
MCT-A10
MCT-IDE10+
MCI-IDE10
MCT-V10
MCT-IDEFH
MCT-VCFH
MCI-VSCSI

BUY WITH CONFIDENCE FROM JDR!

Toll-Free Fax Ordering
800-538-5005

PC EDITION AND
COMPONENTS EDITION
AVAILABLE NOW!
$209.95
$229.95
$269.95

800-538-5000

Local 408-559-1200
88S 408-559-0253

TERMS, For shipping & handling include $5.00 for ground & $7.50 for air. Orders over 1lb. and foreign orders may require additional shipping charges-contact our Sales Dept. for the
amount. Cu residents must include applicable sales tax. Prices subject to change without notice. We are not responsible for typographical errors. We reserve the right to Irmit quantities
and to substitute manufacturer. An merchandise subject to prior sales. Afull copy of our terms is available upon request. Items pictured may only be representative. 1011. the JCR logo.
JoR Microdevices, and the MCI logo are registered trademarks of Joe Microdevices. Inc. Modular Circuit Technology is atrademark of JDFI Mrcrodevices. Inc. Copyright 1993 JDIT MICRODEVICES.

°Poe.

lF:à
4

»We'

MARCH 0994

II

E

257

Circle 243 on Inquiry Card.

3
71
-7:).

ven O
C

*PT
Fax

4901 1\1orcila III\ (1. Suit('

)1111111101.--

VIDEO CARDS

(Iffl

Tape

$149

Colorado Jumbo 250

)

$159

1111111111""—

MEMORY
CALL FOR BEST PRICE •ALL SPEEDS •OTHERS AVAILABLE

—moiler

IBM-PS/2

72 PIN SIMMS

SIMMS/SIPPS

6450604
6450608
6450902
30E5360
34E2933

512%36-70
1X36
2X36-70
4X36-70
Cell For Best Price

1X3-70
1X9-70
4X3-70
4X9-70
16X9-70

TH3401
PHIUPS
PL206

Int, 230ms. 150813's Say-loading. mulk-sessiœ. 1606 cant
Int., double speed, 250ma 16 bit card ..

MAXTOR

FA)UMODEM

HARD DRIVE

7345A-IDE HO
345mg ......... 5279

GVC 14.4 int, wisoftware
PC-Mag best'93 ..... $149

Toshiba -1Gigabyte

CONNER

$189
$229

Int.. double speed, 200MS,330K0S, 256K biler, me-sesame,
Kodak photoCD .
$379
Doubts speed CD-ROM. murb-sesmon. with 16-bit interlace

SPECIALS

$249

OVERNIGHT SHIPPING •$8 on 1-2Ib packages

CP30174
CP30254
CP30344
CP30544

.170mb
.250mb
.
540mb

MAXTOR
5195
3240

CONTROLLER
)

11111111'

BOARDS

Prom•se DC4030VL-V113 IDE Caching Contro ler
Adapwc 1542CK-ISA, SCSI Controller .
Adapwc 2742T-EISA, SCSI Controller _
10E/10 card. 2s/iptig
IDEAO-VLB, 2s/1pf 1
g

>pm—

$249
.. $289
S19 ,
535

MOTHERBOARDS

CYRIX-ISR
4860-C33 -....... $229
486a_C40
$239

--ffligfar

CYRIX-VLB.

INTEL VESA LB

486DLC33 VLB
$249
486DIC40 VLB ........$259

4.160X2/66 91.8 ........$609
4860X33 1/1.9
3399
49600 VLB WAD cpu $119

486SLC7J66 -IBM 4136SLC2/66 VLB

MINI EISA

ISA 5•16ort 2-854
Landmark 153.21
3275

446002/86 VLB
41160X33 VLB
4a6MB
4.1605 VLB W/D cpu

83087.13.
4860LC-33

$45

7213A .

.213mb

$240

>PM'

.345mb

$279

IBM Thinkpad
700 700C 720

Western Digital .

ST1239A
ST3290A

.212mb
.
265mb

$230
.. $249

WD2200
WD2250

20Ort
250mb

$2ttO

4Ing
8rng

ST3390A

34Ornb

$295

WD2340

340mb

$3 40

16mg

[

0 -

581 -6040

191

73460 .
... $529

Seagate

Qualified Firms

'BM

1
111 17

8Slots: 2-VI, 8-ISA
landmark 153 07
$329

5699
$479
$189
$119

)111111111D.-- CYR1X-(MATH CO's & CPU's) .....111111(

)1111.e.— IDE HARD DRIVES -fflas1111(

CD ROMS
MITSUMI
11.1001
FX001D
TOSHIBA

Diamond's video cards are awardwerinrng and cosl effective xideo solutions. Their
popular-selling SpeedStar board has won numerous awards including PC Magaaine
Award's HI Video Accelerator. Their new Stealth and Viper are Intly the cutting
edge in trae color. 24 -bit video technology. Five year limited warranty. unlimiled
technical support.
SpeedStar24x
ISA, max. 1024x768 NI. 72MHz. 24-bit 16. 7 mi. colors ...... 5129
SpeedStarVL
VI-Bus, 16 mil. WinMarK 1M13. 16.7 Mil. Colors. 72MHz
$129
Stealtre24VL
VL-Bus, 1824x768 NI. 1280x1024 Intrdaced
5159
SteafthProVI1
VI-Bus. S3 928 chip, 1M8 VRAM, 1280x1C24 lie.. ..............$099
VipeNLB
VI-Bus. 74MHz. 2MB VRAM, Weitecir P9000. 60 Million .....
WinMark...
Cirrus Logo
SVGA VLB 1MG Not Upgradable
589
Logic
SVGA VL81-2. 1M8 Upgradable to 2
5119
)111.31.--

Di

• San

-DIAMOND

TAPE DRIVES -

Universities and

R

1-800-581-6040

(619)581-0125

Conner 250 With

P.O.'s accepted from

OAS
R P
T MICR
A T I D

•

83S87-33

NOTE BOOKS

'ear

Toshiba
4500
.... $259
.$449

PCMCIA

40, 9

3459

8mg

S999

16mg
We prosecute crecte mod frared

4600

$45
$85

5229

750

$zie

83087-40 ........,..$49
$75 4860LC-40

14.4 Fax/
SCSI Adapter ...

$279

20% Restocking fee on refunds within 30 days •No refunds after 30 days •Warrarr.y replacement only •All prices final •Prices subject to change

The Perfect Back-Up
For An IePer f
a) tWorld
Accidents don't happen in perfect worlds. In this world, it's no accident that VALITEK
is your best bet for Back-up.
VALITEK invented the parallel/serial port tape drive in 1989 and continues to build drives as though your
business depends on it. With sizes and models ranging from 320 MB to 5.0 GB, there's no safer, simpler,
smarter tape back-up drive anywhere. No installation. No controller cards. No pre-formatting tapes. The
very FIRST true Plug & Play tape back-up drive.
Call now for our full line of products including our 128 MB
MO drive and our BRAND NEW 1.5 GB mini cartridge drive!

The Worldwide Leader in Parallel/Serial Technology

INF,t CTFC?

1C0 University Drive, Amhert, MA 01002
CALL: 1-800-VALITEK or 413-549-2700
FAX: 413-549-2900 BBS: 413-549-7560

See Us at CeBIT Hall 6, Stand C24/F23

2556

It

F.

MARCH 1994
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Communications/Networking

Polaroid

GMM 5ync4/CCPTM

Circular Polarizing Filters
The Ultimate Glare Control
And Contrast Enhancement
Technology

=11

Polaroid produces afull range of optical quality anti-glare filters in glass and triacetate to fit
most 9"-21" monitors.

,
.

I iut

Polaroid's C-P Filters for computer monitors feature atwo-layer circular polarizer and multi-layer
optical coatings to provide the ultimate technology for glare reduction and contrast enhancement -the difference is immediate and dramatic.
Because of the very efficient ambient light trapping properties of circular polarizers, Polaroid
CP-Filters suppress up to 99% of unwanted
reflected light and are as much as 14 times more
effective than other filters in improving contrast.
Most models also include an electrically conductive coating that eliminates static and reduces up
to 98% EMI for electric field radiation.

,
rellleteCeretiertre

Polaroid Corporation, Polarizer Division,
N2, 1Upland Road, Norwood, MA 02062
1-800-225-2770 Fax 617-446-4600

Communicating with aHigher Intelligence
•High Performance 16 MHZ 16 bit CPU.
•80X86 code compatible.
•4Sync/Async Ports /RS232, RS422, RS485
(2 Serial Ports with Full Duplex DMA).
•Uses Zilog 85C30, 85230 SCC chip.
•512K Dual Ported Ram (STD)
411111111
Four Port
(1, 2, or 4MEG Dual Port Ram -optional).
•8k, 16k, 32k, 64k Window Size (Programmable)- GmM Products Are All Mode in USA.
•8Software Selectable and Shareable
OEM and Dealer
Interrupts.
Inquiries Welcome
** Two Port Com. CoProcessor also available
(GMM Sync2/CCP"l.
Other PC/AT &P$/2 8530 based products available
Extremely competitive pricing.

G11111111

(714)752-9447 Fox (714)752-7335
18092 Sky Park South -Unit E, Irvine CA 92714

-----

GMM Research Corporcaion

Circle 264 on Inquiry Card.
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CONTROL

We Stock the Largest Selection of
PCMCIA Cards and Drives
Over

the

last year
we've become
a
leading
source for
corporate
America's
needs for

PCMCIA Cards
•Flash
•OTP
•SRAM
•I/O
•DRAM
•EXCA

ALL YOUR PC SERVERS
FROM ONE KEYBOARD & MONITOR

•LAN/Ethernet
•FAX/Modem
•Disc Drives

with MasterConsole®

We resell the SCM Flash Filing System

COMPARE QUALITY
AND PRICE PERFORMANCE!

PCMCIA Card Reader/Writers for PCs
•Internal
•External
•Type I, II, Ill

•Save Space, Cut Costs & Centrallic
Control with 100% Reliability

Computer Modules, Inc
2350A Walsh Ave
Santa Clara, CA 9505
Fax: (408) 496-1886
For the best in pricing call Tel. (408) 496-1881

•"Plug and Play" Any Mix of PC/Al\
& PS/2s; Supports All Video

PCMCIA
cards and
drives.

•

•Desktop or 19" Rackmount Modek
for 2, 4, 8, 16 PCs, Expand to 64

- gar,

Circle 252 on inquiry Card.

•AUTOSCANTm to Monitor All PCs

Barcoding with
Windows!
IMIWindowBarm

•MouseShareTM for PS/2 & Serial Mouse
•Remote Access up to 150 Feet
•Thousands in Use Worldwide
GSA Schedule for US Fed. Govt.

"No other solution
stacks up."

CALL TODAY!

(908)

874-4072 X 71

RCI

RARITAN COMPUTER, INC. 10-1 Ilene Court, Belle Mead, NJ 08502 Fax (908) 874-5274
30-DAY MONEY BACK GUARANTEE

The bar coding software
that's easy to install
and easy to learn!

Ideal for
Compliance 0
Labeling!

•Keyboard Emulator for Error Free
PC Autoboot and PC Operation

FULL 1-YEAR WARRANTY

CeBit'94 Booth #014B09
Germany -Elsner Cornputertechnik, Tel: 49-521-889877 Fax: 49-521-889925
Japan -Proside Corp., Tel: 81-3-3254-6131 Fax: 81-3-3254-6134
The Netherlands -Artelcom By., Tel: 31-1-442-3313 Fax: 31-10442-3443
United Kingdom -Kemitron LTD, Tel: 44-244-536123 Fax: 44-244-531043

678 9

//

Circle 291 on Inquiry Card (RESELLERS: 292)

.,

la Full-featured, Network-ready. Fully DDE compatible!
NI Supports most popular symbologies, bar code printers
and databases

FRAME RELAY, X.25, SDLC, HDLC, BSC on the PC
Sangoma provides synchronous support for PCs that is cost
effective, rock solid, full featured and easy to use.

•Coprocessor based support with universal PC interface.
•Frame Relay: ANSI T1.617 Annex D, automatic
congestion control.
•X.25: CCITT 1988 and ISO 8208, 255 Logical Channels.
•HDLC: LAI'B or NRM, ISO 7776.
•SDLC: Primary &Secondary, multiple addresses.
•Line speed: 180 kbps Ifull-duplex), 84 kbps Ihalf-duplex).
•Test programs, built in datascope included for
easy debugging.
•High level interfaces for DOS, Unix. Windows, OS/2.

• Interactive and automatic printing tools via Windows,
not DOS.
• Full design capabilities; Full Windows implementation.
• Variable graphics (WYSIWYG)

Call Now for a Free Demo Disk

1-800-289-6293
Mayer Automation Group •Division of Mayer Electric Supply Co, Inc.
3405 4th Ave. So., Birmingham, AL 35222 .1205) 583-3500 •FAX: (205) 323-0886
Circle 300 on inquiry Card

SA

MA

YOUR COMMUNICATIONS LINK

Tel: (905) 474-1990 (800) 388-2475
Fax: (905) 474-9223
7170 Warden Ave., Unit 2, Markham,
Ontario Canada L3R 8B2

Circle 267 on Inquiry Card.
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Accessories/Supplies •Add-1n Boards •Bar Coding
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Communications/Networking

CommunicationsiNetwoffing •Cemputer Systems •Data Acquisition

LanFax/V Network Fax Server

Rhetorex
Voice Processing boards
make CTI areality.

With Internal Hard Disk

If you're asking "what's
CTI," you're missing one
of the hottest new
technologies going.
Computer Telephony
Integration links PCbased computer applications to the telephone
network, providing voice/
fax mail, interactive voice response, voice/fax servers
and more.
Interested? Maybe you're already developing aCT!
application. Then it's time to discover Rhetorex:"
For the best value in CTI technology—from our 2and 4
port DSP-based voice and fax processing boards, to our
24-port platform—give Rhetorex acall. And start making
CTI areality today.

RHETOREX
Rhetorex, Inc., 200 E. Hacienda Ave., Campbell, CA 95008-6617
Tel. (408) 370-0881; Fax (408) 370-1171

Egl

Single or MUM-line

•

Fax-on-Demand

IgI ASCII

or graphics

•

Fax Broadcasting

Egl
12

Auto Fax-routing

•

No dedicated PC's
LAN independent

USA
Europe

Tel. (910)452-5600
Tel. (+31)79 617181

datacommunications

Fax (910)270-2571
Fax (+31)79 618092

Circle 295 on Inquiry Card.

i1 Th4
Develop code on PC
Burn DOS in ROM
PC Compatible
KS-2
XT ectuyalent V40 CPU c3rd $139 - y1
Options: PCMCIA. 1M ram 512K rom. 256k tsiv sram,
3 serial, 2 pata/e, dock, murawn, M3, LCD, keypad.
KS-7 AT equraient V53 CPU card $269 - q1
Options: PCMCIA. 4M ran, 2\4 rom, 512K NV gam.
5 serial. 3 pax, cixic VGA keyboard. try, modem, AO.

KILA

All trademarks identified by the
symbol are trademarks of Rhetorex, Inc.
All other trademarks belong to their respective owners. 01993 Rhetorex, Inc.

VIDICODE

Integrated

U Automated Attendant

Voice/Fax Mail

United Audiotex

integrates major voice/fax applications plus

program control into one full-featured high
• Voice Mail
performance software. PC-AT/386/486 based.
Menu driven. Easy to use. Full support for
U Talking Yellow
Rhctorcx, New Voice, Dialogic, Bicom,
ITI and Intel voice and fax hardware. Supports 111 Telemarketing

pages

up to 32 voice lines and up to 8fax lines.
Hardware +Software Kits
$650

•Fax Mail

2 voice lines kit starts at
Fax-on-Demand lines. 818-368-4566 or 818-368-8848

la

SigmaTech Software

UFax Broadcasting

Fax-on-Demand

Tek (818) 368-6132 Fax: (818) 368-7859 II Date/Party lines
10801 Bismarck Ave., Northridge, CA 91326 USA
(Resellers/Dealers/OEMs/Private labels are welcome)

Circle 259 on Inquiry Card.

Rackmount Solutions
RACKMOUNT COMPONENTS —QY 25 PRICING
Rackmount Chasis 19`x7x171
$'83
Rackmount VGA Monitor
$531
Rackmount Monitor Shelf
$113
Rackrnount Cherry Keyboard Drawer
$200
dACKMOUNT PLATFORMS -Oty 1Pricing
RMS486DX2-65 EISA $1593
RMS4e6SX-33 $915
RMS486DX-33
$1136
RMS386SX-33 $665
RACKMOUNT CHASSIS -15 Models up to 20 Board Slots
SLOT CPU BOARDS -EISNISA 486, 486SX, 386, 386SX
RACKMOUNT MONITORS -Super VGA 8Monochrome
RACKMOUNT KEYBOARDS -High Duality Cherry KB
RACKMOUNT SWITCH -Video/KB up to 12 CPUs
RACKMOUNT CARNET -Modular from 21'to 96' high
Exclusive International Distributor Program now kwailable

TM VALLEY
TECIIIIVIIICY

2468 Armstrong Street, Livermore CA 94550

111 Intl Call Back

(510)

447 -2030 FAX: (510) 447-4559

Circle 274 on inquiry Card

Circle 278 on Inquiry Card (RESELLERS: 279)

W it

PC-based Solutions for
Industrial Automation

W

krI
e
V
IGee

Let our...

• Industrial PCs & Workstations

•Enclosures and Card Cages
•486/386/286 CPU Cards
•RAM/ROM Disks
•Industrial I/O Cards

Voice Mail
Call Processing
Fax-on-Demand
Systems

• RS-232/422/485

tir talking. Complete voice

get, 1-800-685-4884
r

processin

sy tems start under $300.

Demo (510) 522-3800

FAX (910) 522-5556

TALKING TECHNOLOGY. INC.
to char,

BYTE,

MARCH 1994

1-800-800-6889
1-408-245-6678 in CA
Fax: 408-245-8268

I
II

•

Circle 268 on Inquiry Card.
260

up

3034447737
Boulder

Circle 266 on Inquiry Card.

LET YOUR COMPUTER DO THE TALKING!

$139

750 East Argues Ave.
ale, CA 94086

Circle 248 on Inquiry Card.
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Data Acquisition •Disk & Optical Driv

Data Acquisition

Measurement & Control
7 Remain monitoring? Unique measurement
problem? These are our specialities. Contact
Elexor. We'll help you find asolution ...fastl

... The Solutions
Company!

•Stand Alone
*Free Software
•Programmable
•Multi-addressing
*Battery Capability
•Off-site monitoring
•Signal Conditioning
•Intergrated Systems
*Unlimited I/0 pcints
*PC, MAC, DEC, etc

tn.

rill

8bits 20 MHz
COMPUrER-CONTROLLED
MEASURING INSTRUMENT

"twee4
f
-

SESOLUT ION

ELEXOR ASSOCIATES
phone (201)299-1615
fax (201)299-8513
P.O. Box 246
Morris Plains, N.J. 07950

Circle 256 on Inquiry Card.

Data Acquisition
for Notebook PCs

CONVERSION RATE

STORAGE OSCILLOSCOPE
• SPECTRUM ANALYZER
VOLTMETER

,

TRANSIENT RECORDER

• High-speed. PC parallel-port connection
• 2-ch DA & 16-ch. 100-kHz A D
• 32 digital I0

T

• 16 high-speed digital inputs
• 5counter timer channels
• AC or battery operable
• MS Windows graphical software

demo diskette and

TIEPIE engineering

25971Cannon Rd

(216)439-4091

FREE

information NOW:

COMPLETE SYSTEM $998!

Otec
lOtech, Inc.

CALL for

en,,eenng

Cleveland, OH 44146

Fax (216) 439 4093

DaqBook/100TM

Tel: (31) 5106 9238

Fax: (31) 5106 9704

Battenserreed 2, 9023 AR Jorwerd
The NETHERLANDS
Circle 275 on Inquiry Card.

Circle 258 on Inquiry Card.

DATA ACQUISITION CATALOG
AND REFERENCE GUIDE
IBM PC/XT/AT. PS2, MICROCHANNEL
COMPUTERS AND COMPATIBLES

•A/D Boards
•Signal Conditioning
•Communication
•PC Instruments
-Scientific Software

The Clt.assk Color

Trasportabite

PC .

•Available in 486-33/50/66 system or in aSKD enclosure
•Build -in 10" color SVGA SONY Trhitron monitor
•6Slots with 3full 3half arrangement
•2x5.25" DD and 1x3.5" HOD bay
.„,

11010111 11'
1W

KEITH LEY MEITABYTE
DATA

ACQUISITION

SEND TODAY FOR YOUR FREE
CATALOG DR CALL 1-8180-348-0033.
FAX: 508-880-0179

Trans 2000, Inc
11558 E. Washington Blvd. Suite A, Whittier, CA 90606
Tel: 310 -908 -6814
• Fax: 310 -908 -6819
Circle 289 on Inquiry Card

Circle 261 on Inquiry Card.

The Intelligent Solution For Data Acquisition

WRITE ONCE CD SYSTEM Including a Philips CDD-521 write once drive,
SCSI interface card, cable, software for CDROM and CD-Audio and 5 blank discs.

COMPLETE SYSTEM
PRICE $6495

DAP 3200e" Data Acquisition Processor"
Digital Signal Processing up to 16 MIPS
10-24 MHz CPU with up to 4M DRAM
20-32 MHz DSP with up to 96K SRAM
OperatingSystem
•100+ standard commands
M I'ROSTAR
•Custom commands in C

Analog I/O to 330K samples per second
Digital I/O Is 2M samples per second
Up to 512 analog inputs on one DAP
Up to 128 digital inputs/outputs
12-bit or 16-bit resolution ADCs
FFT and FIR-filtering with on-board DSP
CPU: i186 or i186

Send for FREE catalog and demo diskette.
206-453-2345 /fax 206-453-3199

214-380-0126
FAX 214-380-4506

2C D-ROM, LLC

LABORAroR 1ES

4819 Keller Springs Rd
Dallas, TX 75248

2265 116th Avenue NE
Bellevue, WA 98004

Circle 290 on Inquiry Card.
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Disk & Optical Drives •Diskettes/Duplicators

SCSI
IDE
FLOPPY
SERIAL
PARALLEL
(Hi- Speed)

Disk & Optical Drives •Diskettes/Duplicators

erminator
$15
:2

SCSI

(Bi -Directional)

High- Pe

Host Bus Adapter/Controller

ve
egulation
'Status
Indicators
Gold Contact
'-

patent p.eridíng

• DOS •MAC •UNIX

Cables Fron,
$39

Features.

Standard (7 SCSI, 2IDE, 2Floppy, 2Serial, 1Paralle1)...$175
Enhanced (7 SCSI, 2IDE, 4Floppy, 4Serial, 2Parallel). .$195
Price includes cables, software & complete documentation

mproves SCS
Bus Performance
Less Errors;
More Reliable
Data Transfer
Diagnoses
Problems
Analyzes Signal
Quality

ittlicators
ripie Shieldig
Double Gold
Ou" Plated
onnectors
Extra Heavy
auge Wire

Dade"

Control Concepts, Inc.
8500 Executive Park Avenue
Fairfax, Virginia 22031
Tel: (800) 922-9259
Fax: (703) 876-6416

moves

VISA

No Loss Of
Important Data
Faster
Performance

Circle 285 on Inquiry Card.

Ph: 510-471-6442

Test Cabl
Integrity '
.

3101 VVhipple Rd.

Fax 510-471-6267 Union City, CA.

94587

Circle 282 on Inquiry Card (RESELLERS: 283)

AX 1000 DISKETTE DUPLICATORS

PS/2 50 50z 55sx 60 70 80 P70

INTERNAL DRiVES -Maybe used as ahigh performance replacement or to co-exist with original IBM drive.
Compatible with DOS 3.3 to6.2, OS/2 2.0, 2.1 and Novell. Includes IDE or SCSI-2 microchannel controller, hard drive,
mounting kit, ribbon &power cable, manual, hardware, aod free technical support.
106mb,
125mb,
245mb,
340mb,
540mb,
1.06 b,

15ms, Internal Seagate IDE Drive Kit
15ms, internal Maxtor IDE
15ms, Internal Maxtor IDE /SCSI Drive Kit
13ms, internal Maxtor IDE /SCSI Drive Kit
8.5ms, Internal Maxtor SCSI Drive Kit
9ms, Internal Connor SCSI Drive Kit

External SCS1(kiresevffla from 245 mb to 2.9 pb. *Meg
SCSI-2 controller,extemal case rah Onve 'netlike alx1
configured, E50g1 cede Free Myers for CD-Rorn &nee 0512.
Noveff 2.2 to 401. en0 Memo WI

ti ciler

Year Wermly -10 Day Money Botk Onrolee

*189/2253
4284/$349

'Ire .
c l
in ics

Simple Fast Smart Reliable

• Formats,copies
& verifies
• New High Speed
Controller Brd.
• Up to 180 1.44
MB/hr
• 100 ,000Diskette
Life Cycle
• Reliable Teac
Drives
• 1 year warranty
(except drives)
• 30 Day warranty
on drives

$38
$414
3
$479/$499
$549/$626
$943
$1,368

PS/2 Model 25, 30, 30-286
42mb/106mb Herd Drive Kit
125mb/245mb Herd Drive Kit

RAPID REPRODUCTION

COD

•erring•tio
Call for your FREE Catalog today'

Tel (516) 981-9473
Fo.: (516) 981-5038

3rerze
N9

*11779

Open 9con to 6pm
ET, Mon-Fn

Circle 284 on Inquiry Card.

Victory Printing Disk Factory

II

800-727-DISK (3475)

I

1.2MB

720K

Time for 1Disk

UNFORMATTED 360K
40S

68S

80S

1.44MB
80S

2.88M

Disk Copied

IOS

17S

20S

20S

20S

Disks/hr.

360

211

180

180

180

Disks/8 hrs.

2880

1688

1440

1440

1440

80S

LX. CAtITIc
ve

Victory
Enterprises

/

I

223 Weg Anderson 1.n. &Mc B-300
Aissii8. T. 78752
(51214511-11801

262

1•88 (512) 450-01169

•Automatically loads, formats. copic ,..
verifies and PRINTS THE LABEL on
3.5 & 5.25 diskettes!
•Designed for use with anetwork or
any application for distributing data.
•Perfect for serializing or otherwise
identifying specific diskettes.

Circle 271 on Inquiry Card
BYTE
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TECHNOLOGIES
CORPORA -I
- 10N

4995 TIMBERLEA BLVD., UNIT 9
MISSISSAUGA, ONT. L4W 2 S 9
TEL: (905) 602 9270

FAX: (905) 602 9279

Circle 249 on Inquiry Card (RESELLERS: 250).
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Laptops & Notebooks

Keyboards • Multimedia

Money Back Guarantee & 1Yr. Warranty

Notebook Expansion

Popular
Space-Saver
Keyboard
$98.00

The Easy Way

Saves 60`7, desk space. Foot-

LapStation Expansion

print 27.3 x15.2 cm. 100 fulltravel tactilly responsive keys. Standard left-right spacing for easy touch

Systems and

typing. IBM XT/AT PS 2compatible. Many language versions available.

CableMate Port

Call Toll Free To Order: 1-800-DATALUX
Pa Asa11" 1
•1

allir

— VISA, MC, AmX —

155 Aviation Dr.•Winchester, VA 22602
Tel 1-703-662-1500•FAX 1-703-662-1682
Auto-FAXecl Specs FAX 1-703-662-1675
Circle 255 on Inquiry Card.

Replicators let you
attach any desktop
peripheral or PC

a

enhancement card

pommimmt.

to your notebook in
one easy step.

Rugged Raelouount Keyboards

Models with one to
seven slots and bays
support most popular
,

notebooks.

"-ymirux_Corporation
The Portable Peripherals People

1214 Wilmington Avenue /Salt Lake City, Utah 84106
(801) 466-9797 FAX (801) 485-6204 Toll Free (800) 866-9797

Circle 251 on Inquiry Card.

Elma offers high quality industrial ruggedized
keyboards. Features include:
• 19" rackmount keyboards
• Take 1U or 1.75" space
• Over 25 models to select from
• Available in full travel and membrane types
• IBM PC XT/AT, PS2 compatible
• US and International versions
• Spring-lock front panel
• Smm, 2button trackball with serial output

Most Cost-effective Pen Based
Personal Information Processor
Meets Your Specific Needs.
•Model J:
For project
design
Model CFX:
Universal Fax

Call Elma at 510-656-3400

(ELMA\

Elma Electronic, Inc.
44350 S. Grimmer Blvd.
Fremont, CA 94538
Tel: 510-656-3400
Fax: 510-656-3783

computer
Programmability

mation processing

Circle 298 on Inquiry Card (RESELLERS: 299).

Desktop Video
Motion Capture

•Capture video to AVI file
at 320 x200 10-15fps
•& 16, 24-bit color
•IDOS & Windows support
•S-VHS & Composite input
•Free development kit
•Sound Blaster support

USS 270

•Superior anti-flicker filter
•TV & Monitor display simultaneously
• RGB, S-VHS & Composite output
•Windows support
• PAL/NTSC switch
• Horiz. Oyer/Under-scan switch

USS 200 (PC Presenter)
USS 300 (Video Presenter)

DISPLAY RESEARCH LABORATORY
VISA

Capital Automation Inc.
Tel.: 1-704-596-6120
Fax: 1-704-596-9595

•Development System on VGA PC for
downloading the applications

Data Compatibility I•DOS

compatible

Communication

RS232, Modem, Fax, Infrared, Radio frequency links available

Cost

Very reasonable

DIALOGUE TECHNOLOGY CORP.
2nd FL, 38, Ching Shing Rd., Wen Shan District. 117,
Taipei, Taiwan, R.O.C.

International Inquiry:

TEL: 886-2-9327680

Intl Tel.: (852) 402 1165
Int'l Fax: (852) 415 2739

FAX: 886-2-9317814

Circle 286 on Inquiry Card (RESELLERS: 287)

file system compatible

•dbf, wk1, pcx, bmp, txt, etc.

VGA-TV Converter

101>

i• Very easy to-use 4GL for different infor-

Circle 288 on Inquiry Card.

DIALOGUE

TECHNOLOGY

N1, \MCI I Ilt9-1

F:
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Monitors & Terminals

Programmable Hardware • Tape Drives

STAND-ALONE LCD MONITORS
STN Color or Monochrome

High speed scan rate at afraction of the cost"
Introducing our DWC Analog Controller only $269
Hardware: 8 isolated 10 bit analog inputs •4 analog outputs •2
optically isolated digital inputs •2 isolated 3 A relay outputs •2
transistor digital outputs •on board 115485 •8K external RAM •64K
EPROM program space
Software: Programmable with IBM XT/AT/386/486 compatible and
EPROM programmer or the DWC Programmers Development System •easy to
use DWC Ladder Logic Compiler or our new OW C english style real time
software •Software system includes functions for all of our pPLC products •
includes example software •also available remote I/O networkable software

New

Digital Controller
Network Node

S154
$199

Real Time C
Ladder Logic Compiler

Operator Interface

$259

Programmers Development System

$99
$99
$795

Free with any purchase -remote I/O networkable software for all devices

Dual -

Programming services available
1-800-668-2707 tel: (519) 050-0637 lax: (519) 660-1602

Sean!

$15951

DATALUX introduces its new high quality, high brightness color
LCD monitor in the same case as the popular Monochrome version.
•640 X480, 256 Colors, VGA compatible, 2CCFT backlights
•Driven by ISA Bus Controller Card, no external power supply, optional CRT output
•Adjustable desk stand, folds for wall mounting or portability, 1.75Kg weight
•197 X147mm display (9.4 inch diag), non-reflective glass face
•Contrast ratio of 15:1, 200ms Rise and 150ms Fall time

$7

0: IMonochrome version 640 X480,64 gray shades.
7.) IWide viewing angle.
Alto Available
•Mobile/Industrial model sealcd against spills and splashes in rugged drawn aluminum
housing with optional swivel mount.
•Touch Screen Version. Capacitive technology. Provides high resolution, fast response, all
glass scratch proof optically clear sensor. Complete with built-in controller and software.

To Order Call Toll-Free: 1-800-DATALUX

DATALUX
155 Aviation Drive •Winchester, VA 22602

Tel: 1-703-662-1500
FAX: 1-703-662-1682
AutoFAXed Specs: 1-703-662-1675
Circle 254 on inquiry Card.

Let your
"true colors shine
through"
when you advertise your
computer products in
BYTE's

Circle 280 on Inquiry Card (RESELLERS: 281).

UNIVERSAL/GANG PROGRAMMERS

1111Suppods virtually ALL
programmable devices.
III Supports DIP, PLCC, QFP,
SOP, PGA ... up to 256 pins.
• Gang programming
option for production.
• Free software updates via BBS.
18 Algorithms approved by IC
manufacturers.

our newest, affordable,
4-color advertising section!

e
>',

Hi-LO Systems
44388 S. GRIMMER BLVD., FREMONT, CA 94538

•••

•

TEL (510) 623-8860
FAX (510) 623-9925

Circle 269 on Inquiry Card (RESELLERS: 270)

LOW COST MINIATURE
CONTROLLERS me
Save time. Save money.

Our wide range of C-programmable miniature
controllers are ideal for control applications, data
acquisition, and test and measurement. Compact and low in price
(the Little PLC' above is 2x3° and $199, these controllers are programmed with
our easy-to-use Dynamic Cn" development system. Our controllers feature digital
i
'co, ADCs and DACs, relays and solenoid drivers, R5232/ILS485 serial ports, batterybacked memory and time!date dock, LCDs, keypads, enclosures and more!

HARDWARE/SOFTWARE
SHOWCASE

ALL-07

Fill ALL of your EPROM, PLD, GAL, FGPA, MPU, TTL
programming and testing needs with one unit!

1724 Picasso Avenue

24-Hour Information

Davis, CA 95616
916.757.3737
916.753.5141 FAX

Service 916.753.0618.
Call from your FAX and
follow the instructions.

Circle 273 on inquiry Card.

3480/3490 & 9-Track Tape Subsystems

1/4" DAT 8mm Optical
Windows Software Now Available
• Tape Backup and Restore
• Make Your Own CD ROM
with our CD ROM Maker
• Optical Storage from $995. 00
• Fujitsu Quality Drives

Call for more details:
(603) 924-2695
or (603) 924-2598
284

BYTE
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CALL 1-800-938-TAPE
Get The Very Best For Less

Laguna Data Systems
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128
Tel: (702) 254-2648 • Fax: (702) 254-0910
Circle 260 on Inquiry Card

Tape Drives • Business • CAD/CAM

Tape Drives

Desktop 9-Track Tape Subsystem
dl-selling 9-track system on desktop.
Oualstar's low cost 1/2-inch 9-track Streaming
tape systems bring full ANSI data interchange to
IBM AT, PS/2 or Macintosh, giving your micro the
freedom to exchange data files with nearly any
mainframe or minicomputer in the world.
Systems include DOS or Xenix compatible
software, coupler card and cables. High reliability
1600 or 6250 BPI capability may be used for disk
backup as well as data interchange.

IILIRLSTRR:

Call us today! For details and
to order: Fax (818) 882-4081
Phone (818) 882-5822

9621 lrondale Ave., Chatsworth CA 91311
©1989 Oualstar Corp.
All product and company names and trademarks are the exclusive property of their respective owners.

Circle 265 on Inquiry Card.

Teleform Automates Forms Data Entry
Eliminate data entry,
reduce response time and turn
fax machines and scanners
into data entry
terminals.

•1•1

•Recognizes hand print, machine print and marked circles
•Creates forms optimized for recognition
•Stores information in leading databases and spreadsheets

Overland Data

619-571-5555
FAX 619-571-0982
Europe (+44) 734-891891
Your best choice for 1/2 inch
Europe FAX (+44) 734-891897
tape solutions since 1980.
Circle 263 on Inquiry Card.

®81=ài
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We

make

tapes

work

like

disks!
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TAPEDISK software turns your SCSI tape drive into a DOS "disk':
Assigns a DOS drive letter to your tape drive!
Works with DOS, Windows, and Windows For Workgroups!
Full use of your investment -Use your expensive tape drive all the
time, not just for infrequent backups.
Easy to use - Easy backups make for frequent backups.
Now save valuable data to tape as easily as saving to disk.
Direct data access -Read your data directly from tape.
No need to restore data to disk. Save data directly to tape.
Supported tape drives
HP JetStore-Conner Python/Turbo
USD
JetStore
Python-WangDAT-Exabyte-SonY
95
Legacy-WangTEK-Tandberg
Colorado PowerTape/DAT -others.

$249

Denmark Distributor
Vitek Danmark
Voice:+45 46 49 25 61
Fax:+45 46 49 20 90
Nordic Countries (Norway, Sweden, Finland)
Tandberg Data Service AS +47 22 95 13 51 Fax:+47 22 95 13 55
USA and Other countries

TAPEDISK

'Hiporation

800-827-3372

Fax:715-235-3818

Circle 296 on Inquiry Card (RESELLERS: 297).

•Includes editing and verification system
•Broadcasts blank forms by fax
•Single and MultiUser versions available

TELEform uarsgm 20

FOR

WIN•OWS

Call today 800-659-8755

Cardiff

eSoftware

531 Stevens Avenue. Bldg. B
Solana Beach CA 92075
Phone 619/259-6443 •Fax 6191239445n

Circle 311 on Inquiry Card.

The first printed circuitboard program for the IBM
PC, and still the first choice
for designers of 2-sided
PCBs, occasional users, and
educators. The program's
features include unmatched
ease of use, continual
design-rule checking, automatic pad shaving, trace
filleting, soldermasks, and
silkscreen. smARTWORK
smARTWORK ® PCB Software
with autorouting is $895
C)
Wintek Corporation ($495 without) and has a
1801 South Street 30-day money-back guarLafayette, IN 47904 rantee. Call (800) 742-6809
8 0
) 7 4 2 - 6 8 0 9 or (317) 448-1903.
Circle 272 on Inquiry Card.

Sell your computer product
ox
growing markets today!
REACH 78,000 LATIN AMER!
BYTE READERS
Now you can advertise in 1, 2, or
all 3Latin editions of BYTE:
BYTE Mexico
BYTE Brazil
BYTE Argentina
Give Liz at Global Ad-Net acall t
info: 603-876-4311.
MARCH 1994

IT V

205

gSV3AIOHS 3LIVAIIJOSIgLIVAIGHVH

r

gSV3MOHS 3kIVMIJOS

Data Acquisition • Database

Utilities • Windows

_FAST LOAD
t

994
1

`ts

_

FILE-WISE DISK SPEED UP
BEYOND DISK CACHE! BEYOND RAM-DISK!

I I
IIEEE 488 and
VXMxis Control,
Data Acquisition,
and Analysis

OMEGA POINT, Inc.

• Keeps files you specify in E/XMS for ultrafast access
• Works alone or to speed up existent cache/RAM disk
• Unlike cache, your files do not get nedlessly flushed
out of XMS, but are always ready for instant access
• Unlike RAM disk, no need to copy files /reconfigure
applications, no E/XMS wasted on granularity slack
Ill Reduce LAN traffic. Speed up DOS /WIN. Uses <5k
• Price: $49 VISA, MC, AMEX

25 Birch Rd. Framingham, MA 01701

TEL (508) 877-1819
FAX (508) 877-0915

Circle 277 on Inquiry Card.

Computer-Based Instrumentation
Free 1994 catalog of hardware and software for computerbased instrumentation. Features instrumentation software for
Windows, Windows NT, Macintosh, UNIX, and DOS,
including LabVIEW, LabWindows, and the new
LabWindows/CVI. Describes IEEE 488.2 interfaces, plug-in
data acquisition boards, VXIbus controllers, and signal
conditioning accessories. Customer education classes also
detailed. Includes tutorials and glossary.

National Instruments
6504 Bridge Point Parkway, Austin, TX 78730
(512) 794-0100
(800) 433-3488 (U.S. and Canada)
Fax (512) 794-8411
Circle 262 on Inquiry Card.

dBASE Data Entry
1111111111E1E1
11E11E1 11111
Min Elm
Ellaralf1
11111111111
The TransTerm 5is awork station data entry/display terminal
for on-line shop floor data collection into PC/AT/PS-2 systems.
The unit is one of afamily of such terminals which feature LC
displays for operator prompting and data entry via sealed touch
keys or an optional barcode scanner or badge reader
(Code39,IJPC+). Amulti-terminal network controller (up to 250
stations) and adBASE IV compatible software package are also
available. System costs start below $300 per station. Options
include display backlighting, barcode scanning, counter inputs,
control output.

Mal
lam

COMPUTERINISE•.
302 N. Winchester •Olathe, KS 66062

913-829-0600 •800-255-3739 •FAX 913-829-0810
266
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Circle 253 on Inquiry Card

POWER &PRECISION

Scientific Graphs and Statistics
Advanced Capabilities in anext generation
product. Used and tested by over 35,000
scientists and engineers worldwide.

Call Now: 517-339-9859

Error-free performance, total control and
flexibility, hundreds of templates and samples,
full support for all types of data files, ease of
use, and free tech support make Plot-IT 3.0
your best scientific graphing software choice.
We are so confident you will find Plot-IT 3.0 for
WINDOWS to be an indispensible research
tool, we offer a60-day money back guarantee.
Mpg
SCIENTIFIC
PROGRAMMING
ENTERPRISES

lot-IT

P.O. Box 669 •Haslett, MI 48840

Circle 312 on Inquiry Card (RESELLERS: 313).

EIVIE
See how affordable it is
advertise to BYTE's 500,0
computer professionals
in this section!

Call for more advertising
information:
(603) 924-2695 or
(603) 924-2598

THE BUYER'S MART
A DIRECTORY OF PRODUCTS AND SERVICES
THE BUYER'S MART is a unique classified section organized by product category to help readers locate suppliers. Each ad has Inquiry numbers to aid readers requesting information from advertisers.
AD FORMAT: Each ad will be designed and typeset by
BYTE. Do NOT send logos or camera-ready artwork.
Advertisers should furnish typewritten copy. 2"x11."
ads can include headline (23 characters maximum), descriptive text (300 characters is the maximum
recommended) plus company name, address, tele-

phone and fax number. 2"x2Y." ad has more space for
descriptive text (850 characters is the maximum recommended).
DEADLINE: Ad copy is due approximately 2 months
prior to issue date. For example: November issue
closes on September 8. Send your copy and payment
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix
Mill Lane, Peterborough, NH 03458. For more information call: Margot Swanson at 603-924-2656.
FAX: 603-924-2683.

ACCESSORIES

BAR CODE

RADIOACTIVE?

Portable Reader

Plot it on your PC with The RM-60 RADIATION MONITOR
Senal or pnnter port. Detects: ALPHA •BETA •GAMMA •X-RAY.
Microa 1000 limes the resolution of standard geiger counters.
Excellent for tracking RADON GAS. Find sources. New: Version al
WINDOWS, Plot: •Background •Cosmic Rays •Clouds •Foods
Call/Write for PC MAGAZINE review. •TSR •GM Tube
VISA/MC/EURO Phone orders. Not satisfied? Full refund.

800-729-5397 or Tel/Fax: (302) 655-3800
Aware Electronics Corp.
$14g.50

P.O Boa 4299, Wilmington. DE 19807

CYBEX CORPORATION

Phone: 205-430-4000

Fax: 205-430-4030

13
Issues

$696 $668 $585
557
- 529

1ad
$1,392 $1,336 $1,170 $1,114
2ads/issue
- 1,114 1,058
3ads/issue
- 1,058 1,002

BAR CODE
Portable Bar Code Reader
> Use as a PORTABLE, WEDGE, or SERIAL

* Real-time Clock Built-In for Date/Time Stamps

> Reads all Popular Bar Codes (16 types)

* 2Built-In Inventory Programs

> Wand, CCD, Laser, or Serial Input Devices

* 3 User Defined Programs, & 3User Data Files

> Built-In Program Generator

* Uploads with furnished Programs or Xmodem

$557
529
501

2"z21."

> 2x16 Supertwist LCD Display

* Reads 2015, UPC/EAN, 128, Code 39, etc.

4912 Research Dr., Huntsville, AL 35505

1ad
2ads/issue
3ads/issue

12
Issues

> 9V Battery Operation with Lithium Backup

* Serial Interface and Keyboard Interface

Boosts signals up to 600 feet. Control up to 96 PCs
with one keyboard, monitor and mouse.

2"z1V."

6-11
Issues

* Option to prompt Operator with Your
recorded voice Prompts!
* 4x20 Supertwist LCD Display, 36 Rubber Keys

* Doubles as Non-Portable Reader

Extend signals from PC with EXTENDER
Split signals with COMPANION/PC EXPANDER
Switch signals among PCs with COMMANDER

3-5
Issues

* AA Battery Operated, 64K or 256K

* Wand, CCD, or Laser Scanner Input

KEYBOARD, VIDEO, MOUSE, AUDIO

RATES (Jan. 1994)

> 54 Key Keyboard with Separate Numeric Keys
> Real-time Clock Supports Date & Time Stamps

> Create Your Own Custom Programs
> 6Built-In Inventory Programs
> Up to 250 Programs Can Reside in Memory
> Create up to 250 Data Files per Program
> Up to 250 Look-Up Files in Memory

* 2year Warranty on Reader & Wand

> Built-In Calculator
> Supports HAYES Compatible Modems

* 30 Day Money Back Guarantee

> 64K Memory with Data Compression

* 64K Complete with Steel Wand - $799

> 30-day $$ Back Guarantee - 1Year Warranty

* New Smaller Size -weighs only 12.5 oz.

> Complete Unit with WAND Scanner - $795

Worthington Data Solutions

AMERICAN MICROSYSTEMS

800-345-4220

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232

3004 Mission Street •Santa Cruz, CA 95060

408-458-9938 FAX 408-458-9964

2190 Regal Parkway, Euless, TX 76040

Inquiry 651.

VGA Splitters
• Connect 2, 4. or more monitors to your computer
• Bright and crisp presentation simultaneously on all
monitors -Guaranteed
• Works with all VGA. SVGA, and ROB monitors
• Small durable metal case. MADE IN USA
• Extension cables available

H&R TECHNOLOGYit m

Santa Ana, CA (714) 641-6607
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Inquiry 652.

BAR CODE

Labeling Software
On EPSON, IBM, OKI, or LaserJet. Easy
WYSIWYG design. Any format/size. Up to 120
fields per label. 18 text sizes to 3" -readable at
100', AIAG, KMart, Sears, MIL-STD, Penneys, 2of 5,
128, UPC/EAN, code 39. File Input & Scanned
PCX graphics - $279. Other programs from $129.

Bar Code Readers
For PC, XT, AT, PS/2, Macintosh
and Serial Terminals

> Emulates Keyboard: Works With Any Software

* Attaches as 2nd Keyboard or to any ADB port

> Uses Enhanced Decoding Algorithms

* Reads 2of5, 128, UPC/EAN, Code 39, etc.

> Accepts Wand, Slot/Badge, CCD, Laser,
Magnetic Stripe Reader, & RS232 Serial Input

* External or Internal attachment on PC
* Wand, CCD, Slot Badge, Magstripe or Laser

(408) 458-9938

(800) 345-4220

> Reads HIGH, MEDIUM, & LOW density codes
> Auto-Discriminates Between Bar Code Types
> Easily Programmed with a Bar Code Menu

* 2Year Warranty, 30 Day $ Back Guarantee

> Over 140 User Configurable Options

* Direct From Manufacturer

> Daisy Chain Up to 96 Readers

* Top Rated by Independent Review

> Supports NOVELL Networks

* Complete with Laser Scanner - $1295

> Supports US & INTERNATIONAL Keyboards

* Complete with Stainless Steel Wand - $399

> Direct From Manufacturer

Worthington Data Solutions
3004 Mission Street
Santa Cruz, CA 95060
408-458-9938

Cordless RF Bar Code Wand

Worthington Data Solutions

> Reads All Popular Bar Codes (16 types)

* 100+ Configurable Options

> Complete Unit with WAND Scanner - $395

AMERICAN MICROSYSTEMS
2190 Regal Parkway, Euless, TX 76040

(800)648-4452 (817)571-9015 FAX (817)685-6232

YOUR SALES MESSAGE

SCANNER SALE

about the special computer product or service
that you provide belongs in print

THE BUYER'S MART

can help you reach computer professionals and
produce valuable inquiries for your company!
Call

> 30-day $$ Back Guarantee, 1Year Warranty
> Complete Unit with LASER Scanner -$1095

800-345-4220

800-345-4220

A cordless RF bar code wand with a range of 100
feet. Plug-N-Play. No software needed. Attaches
as 2nd keyboard. For IBM and Macintosh or any
serial device. Real-time remote data collection for
$495. Optional pocket beeper for long range -$255.
It's an exclusive from the PC bar coding leader.

> Data Appears as Keyboard Input

* Two Scanners per Reader

Worthington Data Solutions
(408) 458-9938

BAR CODE READERS
For PC, XT, AT, PS/2, & Serial Terminals

Margot Swanson for more information
603-924-2656
or

Fax: 603-924-2683
Inquiry 653.

USA Made
•WELCH ALLYN Steel Wand w/decoder $249
•SYMBOL Laser LS2000, LT1700 or SP400 w/decoder $699.
•Sera« Wedge (00SWN) *HP Wand ce PSC Laser 3'125e
•Meg Stripe Encoder/Reader (20,3 irks) $10994
•Print Software (DOSWIN) 6149.- Software less, Assee, Tads
•POS Products •30 Day 6.$ Back •SPANISH Dept. Avall.

BARCODE INTERNATIONAL SYSTEMS (BIS)
12140 Severn Way, Riverside, CA 92503 (9091 270-0016 Intl
1800)653-4252 US •(800)219-5178 CAN •FAX (9091270-0920

Inquiry 654.
MARCH 1994
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BOOKS

Bar Code Printing Software
LabelWorIcs for Windows

Earn Your High-Tech Degree
While Working Full Time

> Prints all Popular Bar Code Types (19 Types)
> Desktop Publishing Features: WYSIWYG,
Scalable Fonts, Rulers, Guides, Lines, Shapes,
Page Zooms (25%-400%), Templates
> Rotates Text, Bar Codes, and Graphics

CD-ROM

High-Technology Degree Alternatives shows how
to get your college degree without quitting your
job, attending night school for years, or breaking
your budget. $21.95 + $3.75 s/h. Use VISA/MC.

Professional Publications Inc.

To order call:
1800 78 CD ROM or 916 872-7487

Dept. 808.

KNOWLEDGE MEDIA

(800) 426-1178

> Supports Windows Compatible Fonts
> Choose From Over One Hundred Popular
Label Formats or Design Your Own

FREE CD ROM*
CD ROM Sampler contains complete directories, interactive demonstrations, and fully functional applications
from ALL of Knowledge Media's CD ROM Libraries...
12 titles in all!
Plus $20 worth of coupons for Knowledge
.$6.95 shipping and handling MO/Check, VISA, MC accepted

436 Nunneley, Paradise, CA 95969

Inquiry 658.

Inquiry 664.

> Rich Text Support: Mix Styles, Types, & Sizes

C++/DATABASE

> Automatically Prints Serial Numbers
> Imports & Exports Graphic Files:
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA
> Supports Virtually all Windows Compatible
Printers (PostScript, Laser, & Dot Matrix)

Other C.. Products:

> 30-day Money-Back Guarantee, $295
•• •CALL FOR FREE DEMO SOFTWARE

C44. Libraries to access and lax to/from your database:
SyPLUS &OraPLUS Cf. Libraries for Sybase 8 Oracle
$189.00
SyPLUS & OraPLUS w/source code
$589.00
Sy FAX 8 OraFAX Coo Libraries for Sybase &Oracle
S129.00
Sy FAX 8 OraFAX w/source code
$52900

•

AMERICAN MICROSYSTEMS

In-depth Con video course; DOS/UNIX examples, support
The Ce. TOOLBOX, MS/Win, DOS Libraries
The G.. TOOLBOX w/source code

$249.00
$89.50

BMX

2190 Regal Parkway, Euless, TX 76040

Universal Information Systems (Unant.)

(800)648-4452 (817)571-9015 FAX (817)685-6232

72 Van Riepen Avenue, Jersey City, NJ 07306-2806

(800) 793-7491

nquiry 659.

CD-ROM Networking for Peer-to-Peer Networks

Introducing OPTI-NET® Lite

OPTI-NEf tile employs data caching and prefetching
technologies to improve the response times for clients
sharing CD-ROM resources on peer-to-peer networks.
Call for your free catalog featuring our line of CD-ROM
solutions including the complete OPTI-NET software
family, OFTI-CDcacbe ," CD-ROM caching, multi-drive
CD-ROM hardware, and networked CD-ROM titles!

ONLINE COMPUTER SYSTEMS, INC.
FluhFAX Information Hotline 301-601-2120
3111-428-3700 or FAX us at 301-428-2903.

Inquiry 665.

CAD/CAM
NEED AONE STOP SOURCE
FOR YOUR BAR CODE SOLUTIONS?
NO PROBLEM! WE OFFER

Quality •Performance •Value

A full line of READERS •PRINTERS •PORTABLES •BAR
CODE READERS FOR NOTEBOOKS •HEWLETT-PACKARD SCANNERS •MAGNETIC STRIPE READERS. Our
readers plug and play with your existing system without additional software. CALL ABOUT OUR 30 DAY GUARANTEE •
TECHNICAL SUPPORT •OEMNAR DISCOUNTS.

INTERNATIONAL TECHNOLOGIES &SYSTEMS

Eastern USA (800) 826-1688
Western USA (800) 228-9487

804-272-0138 Intl.
804-272-0357 Fax

Inquiry 655.

CONTOURING MOTION CONTROL
FROM APRINTER PORT!
Indexer LPPP software

NEW

$249

VERSION 3
VISA/MC
•Controls up to six step motors simultaneously.
•Linear and Circular Interpolation.
•New features to accommodate machine control.
•Easy-to-use DOS device driver. Super Manual.
•CAD-CAM interface available.
Coffieralion, 1422 Arnold Ave.
Roslyn, PA 19001 (215)657-4338
FAX (2151657-7815

Ability Systems
Inquiry 660.

DOS & WINDOWS BAR CODING

3-D CAD-CAM

Bar code readers designed for fast, reliable, costeffective data entry. They work just like a second
keyboard. Numerous scanners (wand, credit card,
CCD, laser etc). Bar Tender for Windows designs
labels on screen & outputs on almost any printer.
DOS printing, too. Generous reseller discounts.
Great warranty. 30-day money-back guarantee.

Power packed BOBCAD-CAM loaded with time saving features is the
preferred choice in the industry. Automatic fillets, pocketing, nesting,
1000x zoom, verify data, machinable fonts. Autocadm interface.
calculator. tool path simulation, cutter comp, macros, editing functions -are just afeen! the many features available. Used on all types
of G-code machines it also posts la the Indexer-LIU" directly. Only $995.

Seagull Scientific Systems, Inc.

9x5x6.5 -The M-1000 is perfect for small parts manufacturing,
prototyping, jewelry making and engraving. 3-0!

15127 N.E. 24th, Suite 333, Redmond, WA 98052

BOBCAD -CONTROLS

800-758-2001

206-451-8966

FAX 206-451-8982

PC-CNC Bench Top Mill -$3,500

800 501-2886

310 397-6262

310 397-6676 (FAX)

Inquiry 661.

DATA INPUT DEVICES

Bar Code, Magnetic Stripe Readers for microcomputers
& terminals, including IBM PS/2 & others, DEC,
Macintosh, AT&T, CT, Wyse, Wang. All readers connect
on the keyboard cable & are transparent to all software.
UPC & 39 print programs, magnetic encoders, &
portable readers are also available.

TPS Electronics

4047 Transport, Palo Alto, CA 94303

415-856-6833
1-800-526-5920

AppleUnk: BARCODE
FAX: 415-856-3843

Inquiry 656.

BAR CODE READERS DELIVER
• Keyboard wedges (Internal/External) for IBM PC/XT/AT,
PS/2, and portables
• RS232 wedges for WYSE, Link, Kimtron terminals
• Bar code and label printing software
• Full two-year warranty
• 30-Day Money-Back Guarantee
• Extensive VAR/Dealer Discounts
46560 Fremont Blvd., Sude 105/Fremont. CA 44538/15101440-2870

800-666-4BAR

FAX: (510) 440-2873

Inquiry 657.
268

BYTE

$39.95

CUser Group Library, Csource code Dec 93.

$49.95

Simtel MSDOS CDROM, DOS Shareware/Freeware

$29.95

ORZ Ham Radio CDROM, FCC Callsign Db &Shrwar

$29.95

Hobbes OS/2 CDROM, OS/2 Shareware/Freeware

$29.95

Source Code CDROM, 650 Mb source, DOS/Unix

$39.95

Gutenberg Project, Literature and docs

$39.95

Linux Operating Sys, 386/486 OS, X11, full sec

$49.95

FreeBSD Operating Sys, Ver 1.0, krnIsrc, X/GNU

$39.95

Libris Britannia, MSDOS Tech/ScVEngineer

$69.95

X11R5/Gnu CDROM, Full src, SPARC binaries

$39.95

Nebula Inc NeXTSTEP. Prgms for Intel NeXTSTEP

$59.95

Ada Programming CDROM, Compilers, source, dots

$39.95

Aminet CDROM, Amiga Shareware/Freeware

$29.95

CDROM Caddies, Lifetime Guarantee

$4.95

Top quality CDROMs. 100% satisfied or full refund.

WALNUT CREEK CDROM
4041 Pike Lane, Ste 0-212, Concord, CA 94520
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821

CD RECORDABLE

CELLULAR PHONES
TWO CELLULAR PHONES
WITH ONLY ONE NUMBER

GEAR, Me ultimate CD-Recordable tool lar any CD-Standard

If you demand asimple, easy to use solution to create CD's. GEAR
is everything you need. GEAR supports all major CD-Recorders;
JVC. Kodak, Philips, Ricoh. Sony and Yamaha. GEAR is available on
DOS. Windows, Apple Macintosh, Sun Unix and Hewlett Packard
Unix.

Elektroson

America, 31 Waterloo Avenue, Berwyn, PA 19312, USA
tel 1-215-660-9038, fax 1-215-667-9387
Europe 8Asia, P.O. Box 2436. 5600 CR Eindhoven, file Netherlands
tel 31- (0) 40-515065, feu( 31-10) 40-514920,
E-mail Elektroesci.kun.n1

*TOSHIBA *TEXEL * NEC *
* SCSI INTERFACE *
* MEDIA VISION *TRANTOR *
•CD-ROM TITLES, MAC .4 DOS
•CD-ROM CADDIES & ACCESSORIES

Computers at Large
Saratoga, CA
Dedicated to CD-ROM technology.
PLEASE CALL FOR OUR PRICE LIST
800-642-4194 •408-255-1081
Fax 408-255-2388
VISA 8 MasterCard accepted

Inquiry 663.
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$39.95

Space and Astronomy, Thsnds NASA images/data

Geared to CD-technology

CD-ROM
WAND/LASER/MAGNETIC CARD CONNECTIVITY

Giga Games CDROM, Games for DOS/Windows

Inquiry 666.

Inquiry 662.

VARIANT MICROSYSTEMS

New and Updated CDROM Titles
Cica MS Windows CDROM, Thsnds of Windows prgrms..$29.95

Our cellular software will allow you to
change phone numbers and electronic serial numbers on
MOTOROLA •MITSUBISHI •PANASONIC
NEC •RADIO SHACK •NOKIA
WHY PAY TWO CELLULAR BILLS?
Put the same number on as many
phones as you like!
Only $495!
We can also sell you a hand held
cellular phone with your existing
number for only $395.00!

Cellular Press
421 N. Rodeo Dr. #15318. Beverly Hills, CA 90210

Phone: 310-289-2174
Fax on Demand: 305-346-7674
Call from your fax handset and follow the voice
prompts to receive complete technical specifications

Inquiry 667.

COMMUNICATIONS
PC VOICE MAIL KIT $1795
•Voice Processing on your PC •Software and 4
line board included •Order Taking •AUDIOTEX •
Voice Messaging • Never miss another call! •
HUNDREDS OF USES • Don't pay $1,000s
CALL TODAY FOR Free DETAILS • 2 yr warranty

DATA RECOVERY

FLOPPY DISKETTE

Tape & Optical Data Recovery

3.5" FLOPPY DISK

Any Tape, Optical, Cartridge of any format whether
partially overwritten or damaged, Vogon the world
leaders in Tape 8 Optical Data Recovery can recover
any data anywhere on the surface. Recoveries from
1/2", ye, DC2000, 4mm, 8mm Exabyte, DEC TKxx,
3480, Worm, Magneto Optical etc.

Amerifax Services Corp.

VOGON International Ltd.

572 W. Market St. #5, Akron, OH 44303

USA: 405-321-2585
Fax: 405-321-2741
UK: +44 (0) 734-890042
Fax: +44 (0)734-890040
Conversion & Duplication Systems & Bureau

(216) 253-8787 • (216) 762-6050 Demo

Inquiry 674.

Inquiry 668.

DATA/DISK CONVERSION

COMPUTER BOOKS at adiscount

THE #1 CHOICE

CompuBooks

Rt. 1, Box 271-D
Cedar Creek, TX 78612

512-321-9652
Fax 512-321-4525

in disk ELtape conversion
for many leading corporations, government agencies,
law firms, and companies in every industry—world-wide.
Free test •Satisfaction guaranteed

Graphics Unlimited Inc.
3000 Second St. North, Minneapolis, MN 55411
(612) 588-7571

FAX: (612) 588-8783

1-800-745-7571

800-880-6818

INMARK IND. LTD.

(HK)
1A Man Foong Industrial Bldg.
7Cheung Lee Street
Chai Wan, Hong Kong
Tel: (852) 558-2203
Fax: (852) 897-3700

YHC CASSETTE IND. LTD.
(TORONTO)

75 Saintsbury Square, Scarborough

Tel: (416)

Ont. Canada M1V 3K1
321-1179
Fax: (416) 321-8451

Inquiry 678.
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Inquiry 669.

• Available products: 2HD, 2DD, Clam Shell.
• Our own brand MEGA and OEM or bulk
are also available.
• Duplicator & wholesaler are welcome.

COMPUTER BOOKS
Our free catalog lists books from over 100 publishers.15%
discount. Personal, technical service. Networks, Windows,
C++, CDROM, UNIX, CICS, 00P, Internet, Macintosh, hw
architecture, TCP/IP, Novell, Pentium.CompuServe
70007.1333 from Internet, Nifty-Serve.MC, VISA, AMEX,
DISC, JCB cards. Worldwide shipping.

RELIABLE at DURABLE
• We are a manufacturer under the licence
of Sony corporation.
• Our disks are all 100% Tested & Certified
Error Free with guaranteed Clipping Level.

FLOW CHARTS

COMPUTER INSURANCE
INSURES YOUR COMPUTER

CONVERSION SERVICES

SAFEWARE Computerowner's coverage provides
replacement of hardware, media and purchased
software. As little as $49 a year covers accidents,
theft, power surges and more. One call does it all.

from
over 5000 formats including 316", 5X", 8" disk
formats & word processors. Disk-to-disk conversions also available. Introducing CD-ROM
conversions. Call for more info.

1-800-800-1492
SAFEWARE, The Insurance Agency Inc.
PO Box 02211, 2929 N. High St., Columbus, OH 43202
Now available in Ontario!!!

FLOW CHARTING 3
•High resolution print outs...
dot matrix or laser
ONL
•Multi-page charts...
portrait or landscape
•ImporVexport capabilities
•35 shapes, 10 fonts, 4line styles
Can for free demo disk!

Convert any 9-track magnetic tape to or

Pivar Computing Services, Inc.
165 Arlington Hgts. Rd., Dept. #B, Buffalo Grove, IL 60089
(800) Convert

(708) 459-6010

PATTON & PATTON

800-525-0082 ext. 1317
Software Corporation48,5Cannne*.MorgxeimiCA95037
Inquiry 679.

Inquiry 670.

DISK DUPLICATION

CROSS ASSEMBLERS
Cross Assemblers
Simulators
Disassemblers

/1•0
erp er.
ei,.."cP,s,
0,...
'e

4

PseudoCorp

s

e.,

7

716 Thimble Shoals Blvd. Newport News, VA 23606

(804) 873-1947

Fax (804) 873-2154

BBS (804) 873-4838

FULL SERVICE DISKETTE DUPLICATION
•All disk formats, 100% virus checked
•Available in a variety of colors
•Custom silkscreening
•Bulk diskettes also available
Manufacturing diskettes in the U.S. since 1978

Syncom Technologies, Inc.
1000 Syncom Drive, Mitchell, SD 57301

1-800-843-9862

WINDOWS FLOWCHARTER $129
RFFlow 3.0 is a professional drawing tool for
flowcharts & org. charts. Requires Microsoft Windows; 200 shapes auto adjust in size; diagonal lines
and curves; auto line routing and re-routing; OLE
server; click on a shape to bring up a sub-chart;
import/export bitmaps and metafiles; Call for free
trial disk.

RFF ELECTRONICS
1053 Banyan Court, Loveland, CO 80538
Phone: (303) 663-5767

FAX: (303) 669-4889

Inquiry 676.

Inquiry 671.

DATA RECOVERY

E-MAIL

HARDWARE

Data Recovery & Repair

WEEMAIL and Tickles!

Att 8 45

• High

Success Rate/Fast Turnaround
•24 Hour Service Available
•Lowest Prices on Disk Drive Repair
•Clean Room
We Repair MFM/RLL/SCSI/ESDI/IDE

AA Computech, Inc.

28170 Avenue Crocker Ste4105, Valencia, CA 91355
(800) 360-6801 (805) 257-6801 Fax (805) 257-6805

Inquiry 672.

Ontrack

DATA RECOVERY
•Professional service recommended by major hard
drive manufacturers •Expertise in virtually every
operating system & media storage device • 24-hour
support with weekend, priority, & on-site service
available •For fast, successful results, call:

MN:1-800-872-2599 • CA: 1-800-752-7557
UK: 44-81-974-5522 •GERMANY: 0130-815-198
Corp Headquarters' 6321 Buoy Drive. Eden Pram, MN 55346

Inquiry 673.

Simple and inexpensive E-Mail
and personal planning "Tickler"
One Price for any size network -$149.00
• Unique screen handling quicker and easier than even a mouse!
Works on any Netbios network
Call for a FREE sample disk

W.E. INC.

(800) 900-9064

Inquiry 677.

Upgrade slow 386 with 486 50 or 66
Mhz motherboards* from $198.
*MADE by IBM-3 YEAR WARRANTY

486 Systems from $698.
1Year Parts, LIFETIME LABOR warranty

EDUCATION

Money Back Guarantee

B.S. & M.S. In COMPUTER SCIENCE

Fulmark Corp. 73 Spring St., #407, NY, NY 10012

The American Institute for Computer Sciences offers an indepth home study program to earn your Bachelor of Science
and Master of Science degrees in Computer Science at
home. B.S. subjects covered are, MS/DOS, BASIC, PASCAL,
C, File Processing. Data Structures &Operating systems.
M.S. program includes subjects in Software Engineering and
Artificial Intelligence.

AMERICAN INST.

for COMPUTER SCIENCES

2101.BY Magnolia Ave. South, Ste. 200. Birmingham, AL 35205
800-767-2427

205-323-6191

1 (800) FULMARK or
(212) 274-1194, fax (212) 274-0803

$ 198
Inquiry 680.
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THE BUYER'S MART
HARDWARE

NOTEBOOK PERIPH ERALS

Pre-Owned Electronics, lncTM

Auto Power Adapters

THE Independent Provider, serving the Dealer,
Professional, Corporate, Government, and
Educational Buyer since 1985

Car adapters available for most portable computers and
printers. Proprietary designs from Empire Engineering,
through distribution, or OEMs.

APPLE Il® & MACINTOSH®
SYSTEMS •PARTS •EXCHANGE REPAIRS

800-274-5343

Call for aCatalog
INT'L: 617-275-4600 •FAX: 617-275-4848
205 BURLINGTON ROAD •BEDFORD, MA 01730

Inquiry 681.

•Small package with high efficiency
•Plugs between computer and lighter receptacle
•$99 to $129
•Designed and made in USA!!
Custom adapters designed for OEMs •Serial interface cards
for Texas Instruments, Toshiba, and Everex/Sanyo.

Empire Engineering
Califomia USA

tel 805/543-2816

fax 805/543-2820

Inquiry 685.

HEWLETT-PACKARD
Buy — Sell — Trade

LaserJet
ColorPro
DeskJet
DraftPro
RuggedWriter
DraftMaster
Electrostatic Plotters
DesignJet
HP 9000 Workstations and Vectras also available.
Ted Dasher & Associates

4117 Second Ave., S. Birmingham, AL 35222

Phone: (205) 591-4747 Fax: (205) 591-1108
(800) 638-4833

Inquiry 682.

SERVER MIRRORING
No*Stop Network
The software solution to provide full
Level 3 Fault Tolerance for PC LANs.
•Server Mirroring
•Uninterrupted Processing
•Continuous Backup
•Any Network Operating System or
Server environment.

Nonstop Networks Limited, NY, NY
212-481-8488, Fax 779-2956

Inquiry 690.

SCIENTIFIC SOFTWARE

SOFTWARE PACKAGING

Scientific &Technical Software

FREE SOFTWARE
PACKAGING CATALOG

Eyerything you Wc need to Package. Distribute, and Ship Your
Software!! From manuals and binders to mailers and shippers

Free catalog

LABELS

Call 1.800.622.3345
SciTech is your source for the best value in scientific and
technical software. More than 750 products.
1.312.472.0444
FAX 1.312.472.0472

2231 N. Clyboum Ave.
Chicago, IL 60614

Inquiry 686.

•

LABELS

•

LABELS

For your diskettes, plain or custom printed
dot matrix or laser printer... free samples
•••FREE

CATALOG...
Hice & Associates

8586 Monticello Dr., West Chester, OH 45069

Phone/Fax: 513-777-8586

Inquiry 691,

SECURITY
DC POWER? PC APPLICATION?
*We have solutions
*12, 24, 48, 72, 125, 250 VDC
Panel Mount, Rack Mount
Computers and Power Supplies
°Sales and Service Support Since 1976
TRANSDUCTION LIMITED
5155 SPECTRUM WAY, BLDG. 23
MISSISSAUGA, ONTARIO, CANADA L4W 5A1
U.S. and Canada Sales 1-800-268-0427
International:
Tel: 905-625-1907 -Fax: 905-625-0531

Inquiry 683.

FIGHT PIRACY!

STOCK PACKAGING

* The New EVERLOCK *
SOFTWARE COPY PROTECTION
New Option Board Safe-New Remote Registration
New CPU LOCK-CD ROM LOCK and more

* EVERKEY HARDWARE LOCKS

*

Az-Tech Software, Inc.
Cali for a

201 East Franklin, Richmond, MO 64085

FREE

FAX (816) 776-8398

Controller with 8ch 10-bit A/O, 3ch 8-bit D/A

CALL NOW FOR DETAILS!

Sale-or-return

European Technology

tel: (716) 425-3753
fax: (716) 425-3835

Saelig Company

PolyQuick Co.
1243 Rand Road, Des Plaines, IL 60016

Inquiry 692,

HARDWARE/COMPUTERS

1062520 FORTH CONTROLLER AND DATA-LOGGER-4"x3" board uses
Hitachi 16-bit 118/532 CMOS pP. Screams along at 3MIPS, but runs on only
30ma. On-board high-level easy FORTH language and assembler-no need
for in-circuit emulation! Up to 512K NVRAM, 45K PROM. Attach keyboard,
lcd, PC peripherals. Interrupts, muni -tasking, watchdog timer, editor. 33 00,
2x135-232, 6-16v 300pA data-logging! Free ready-made software solutions.
Program with PC. Use for machine control, data-logging, inspection,
robotics, remote monitoring, etc. $299 (25s). STARTER PACK $493.

Call 708 390-7744
or fax 708 390-9886

(816) 776-2700

Demo (800) 227 -0644

Inquiry 687.

NEW! 20MHz 16-bit FORTH Single Board

to help you
market your software
ask for catalog 930S2

SOFTWARE/BUSINESS
THE ULTIMATE SOFTWARE SECURITY
• STOPCOPY family - UNCOPIABLE copy protection
• STOPVIEW software encryption
• NETLIMIT network license metering
• DOS, Windows, Macintosh, OS/2, support
• No source code changes required -for ANY of our products in ANY environment
• Our products destroy ALL of our competition
• Call for FREE demo disk, or to discuss our products'
MANY options

BBI Computer Systems, Inc.
14105 Heritage Lane, Silver Spring, MD 20906
800/fRY-ABBI •800/879-2224 •301/871-1094 •FAX:301/460-7545

DATA ENTRY SOFTWARE
Full featured, heads-down data entry
with two-pass verification, edit language,
operator stats, much more! Designed for
the PS/23,PC, XT, AT or compatibles.
PCs from $395
LAN version available

FREE 30 day trial

Computer Keyes

21929 Makah Rd.,
Woodway, WA 98020

Tel:
Fax:
USA:

206f776/6443
206/776-7210
800/356-0203

Inquiry 688.

LANS

SOFTWARE/EDUCATION

The $25 Network
Try the 1st truly low-cost LAN

DERIVE`e NOW HALF-PRICE!

•Connect 2or 3XTs, ATs, 386s, 486s
•Uses serial ports and null modem cable
•Runs at 115K baud -approx 8500 bytes/sec
•Runs in background, totally transparent
•Share disks and printers, etc.
•Needs only 15K of RAM

Cop's CopyLock II
The professional software protection with
TRUE Machine Install. Option Board safe.
OS/2, Networks, Windows, and CD-ROMs.

LINK Data Security
+45 31232350

Fax: +45 31238448

New: Access Control by DialCops

Little Big LAN

DERIVE*, A Mathematical Assistant combines the
power of computer algebra with the ease of a menu.
driven interface. It solves symbolic & numeric
equations, and does calculus, trig, vector & matrix
algebra and more. It is programmable, & plots in 2 &
3D. Suggested List Price now only 6125!
Req: MS-DOS PC compatible & 512K.

SOFT WAREHOUSE, INC.
3660 Waialae Ave. Ste. 304, Honolulu, Hl 96822
Ph: (808) 734-5801
Fax: (808) 735-1105

Inquiry 693.

The most flexible network

•Peer to Peer LAN to 250 nodes
•$75 total software cost, not per node!
•Link via serial, parallel, or Arcnet
•Link via Ethernet or Modems soon
•Mixed mode routing
•Typically only 35K of RAM
Skeptical? We make believers!

Information

Modes

P.O. Drawer F, Denton, TO 76202

Tech 817-387-3339
Orders 800-628-7992
Hours 1-5 Mon/Wed, 9-5 Tue/Thu/Fri
CST

Inquiry 684.
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SOFTWARE/ENGINEERING
KEY-LOW" SECURITY

Piracy survival 11 years proves effectiveness
of powerful multilayered security. Algorithmic
response. Programmable memory. Economical. Transparent to PARALLEL/SERIAL port,
Counters/Real-Time-Clock. Multi-product/
feature licensing. DOS/UNIX/OS2. Also,
access control system and disk drive locks.

MICROCOMPUTER APPLICATIONS
3167 E. Otero Circle, Littleton, CO 80122

(303) 770-1917

Inquiry 689.
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FAX: (303) 770-1863

New Interactive SPICE!!
• PC,DEC, Alpha, Macintosh
• Windows 8. Windows NT
• IsSvIcE4 Real Tinte SPICE
• Analog/Mixed Simulation
• Schematic Entry
• Fliter Design

•Model Libradas, RF, Power
•More Than 5000 parts
•Waveform Analysis
•Full SPICE programs
starting at $95. Complete
systems, $990-$2595

P.O. Box 710 San Pedro, CA 90733-0710
(310)833-0710, FAX (310)833-9658

intusoft

Call for your Free Demo and information kit.

Inquiry 694.

SOFTWARE/ENGINEERING

SOFTWARE/SCIENTIFIC

SpiceAge4W
Windows Analog Circuit Simulator
The following and MORE at under $1000:

FREE CATALOG!
AFFORDABLE EARTH SCIENCE SOFTWARE

•AC, DC, Transient, Fourier, Temperature analysis • Fully
expandable library • Analog & digital components
• Transmission line primitive •Real signal node names
•Graphical real time •Group delay •Component sweeping

Tatum Labs, Inc.
1287 N. Silo Ridge, Ann Arbor. MI 48108

313-663-8810

Over 350 programs for Windows, DOS, Mac,
Amiga, UNIX

800-775-6745

Rock Ware

4251 Kipling St., Suite 595

Scientific Software

Wheat Ridge, CO 80033

(303) 423-5645 •FAX (303)423-6171

SOFTWARE/GRAPHICS

ALL SOURCES ARE INCLUDED.
!REAL UNIX POWER for the PRICE of DOS I
ONLY $39.95

Trans-Ameritech Enterprises
2342A Walsh Ave., Santa Clara, CA 95051
FAX 408 727 3882

408 727 3883

PC TEX

AccuSott Image Format Library 4.0
(nSivr version)

The most comprehensive raster support library on the marker
Import, expert. convert, display, and print all above formats!

Includes several sample programs with source code. Supports
all languages. Fermat compatibility guaranteed! 63, 64, TIFF-F,
multi-page images etc. Rotate, zoom, scale, color reduction,
sharpen, special-effects etc. Versions for DOS, Windows, NT.
Watcom, OS/2. and others.

AccuSoft Corporation
P.O. Box 1261, Westboro, MA 01581
(800) 525-3577
(508) 898-2770
FAX (508) 898-9662

Inquiry 696.

CAD/CAM/SAE Developers Kits-Windows/DOS
NEW RELEASE! TO-CAD Professional v.5.0.
Replaces TG-Professional v.4.0. Includes upgraded 2D & 30
geometric development kits, DXF In/Out release 12 and
(NEW) TG-CAD Draw v.1.0. All in C. This four part
development kit is truly "The Ultimate CAD/CAM/CAE
Programming Engine." Comes with or without source code.
30 day guarantee. Free 30 page technical paper.

DISK SOFTWARE, Inc.
109 S. Murphy Rd., Plano, TX USA 75094-9971

Tel (214)423-7288

Fax (214) 423-7288

SOFTWARE/MATHEMATICS
ORSYS -$299
OPERATIONS RESEARCH SYSTEM
Linear programs up to 3000 by 15000
Mixed-integer and discrete linear programs
Nonlinear objective and quadratic programs
Transportation and Transshipment models

Eastern Software Products, Inc.
P.O. Box 15328, Alexandria, VA 22309
(703) 360-7600

The next step
beyond desktop publishing
This complete publishing system makes all
your documents look their best. There is no
limit to what you can do with PC TEX.
Systems for DOS or Windows
PC TEX excels at typesetting:
•High quality books and articles
•Scientific notation/math formulas
•Professional technical documents
•Foreign languages

PC T
EX is the difference
between average and expert!
Personal TEX, Inc.
800/808-7906 or 415/388-8853
12 Madrona St., Mill Valley, CA 94941
Fax: 415/388-8865

Fax (703) 360-7654

HIGH LEVEL

C LIBRARIES

Multi-Voice and Multi-Fax are complete development C toolkits to
access all the features for most voice and fax processing boards
available today. It helps you write MULTI-LINE VOICE (and/oil FAX
APPLICATION in minutes. Many example programs and libraries are
delivered we hfully commented source code. VISAJMC Accepted
Multi-Voice for Dialogic, Rhetorex, or Powerline IL $599
Multi-Voice for Single Line Watson Board: $99
Multi-Fax for CAS (Intel SatisFAXtion): $199

ITI SOFTWARE
Fax-On-Demand for information: (514) 835-2216

718-545-3505
Inquiry 705.

Serial Troubles?
Watch Your Serial Port Problems
Disappear with DATASCOPE®
DATASCOPE shows you the data that is transferred between serial devices. A must have for
problems with your computer, mouse, modem,
plotter, any serial device!

$89.95 0vfrom SEIMAC RESEARCH
Call 902-468-3007
for afaxed brochure on this amazing utility

Only

WINDOWS
FOREIGN LANGUAGES
Arabic, Hebrew, Russian, Chinese, Japanese,
Indian, S.E. Asian — all the world's languages in
Windows. Full support for mixing Arabic, Persian,
urdu, Hebrew + English. Chinese and Japanese
type vertically/horizontally. Easy to used From
$149.95. Call or write the WinLanguage - experts!

Gamma Productions, Inc.
Tel 310-394-8622
Fax 310-395-4214
710 Wilshire Blvd, 4609, Santa Monica, CA 90401

Inquiry 707.

STATISTICS

SOFTWARE/MODELING
Announcing GMS 2.0 from Probots, Inc.
Easiest & most powerful modeling & simulation tool avail.

•Now with Super Spread Sheet, Super -llser Interface 8 Intelligent
Agent Modeling capabilities!
•Specify 8validate models, run simulations, analyze results, optimize sysNms 8 generate spectacular graphics in minutes!
•No special training or programming required!
•Ideal for planning and predicting tasks!

Act now for special Intro prices! DEALERS WANTED.
80 Damon
m Road, Ste. 3307
Northapton. MA 01060

FPLOT Corporation
24-16 Steinway St., Suite 605, Astoria, NY 11103

SOFTWARENOICE/FAX

Inquiry 698.

Probots, Inc.

PEN PLOTTER EMULATOR
FPLOT turns your printer into an HP pen plotter.
Fast hi-res, no jagged lines. Vary line width, color.
Screen preview — zoom, pan. Works with most
CAD programs. Supports most printers. Requires
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/ChkNO.

Inquiry 706.

Inquiry 701.

Inquiry 697.

UTILITIES

SOFTWARE/TYPESETTING

TIFF. PCX, TAR A. GIF. DIO. BMP, OCX, EPS, WMF, WPG, PICT. JPEG

413-586-8929
800.s i
.rn-Easy

Inquiry 699.

NCSS 5.x Series —$125

Easy-to-use menus & spread sheet. Multiple regression.
T-tests. ANO VA (up to 10 factors, rep. measures,
covariance). Forecasting. Factor, cluster, & discriminant
analysis. Nonparametrics. Cross Tabulation. Graphics:
histograms, box, scatter. etc. Reads ASCII/Lotus. Many new
add-on modules.

NCSS

329 North 1000 East, Kaysville, UT 84037

Phone: 801-546-0445

Fax: 801-546-3907

TRANSLATORS

VTEX Scientific Desktop Publishing

softwa re
TORS
TRANSLATORS

•Scalable Fonts •Font effects •Typeface customization •
Equations •Tables •Graphics •Foreign languages •
Multi-lingual spell & hyphenation •IDE •On-line help •
Dos, Dos-32 and Windows versions •From $199
"TEX of Tomorrow"—Notices of AMS, March 1991
Call now for a FREE DEMO DISK

MicroPress, Inc.

68-30 Harrow Street, Forest Hills, NY 11375
Tel (718) 575-1816
Fax (718) 575-8038

FORTRAN IV to C
PL/I (Subset G) to C
CMS-2M to Ada
ASSEMBLY (PAL-11) to C
METAMORPHOSIS
CUSTOM Translators
(User-defined)
Call or write for product brochure to:

J. H. Shannon Associates, Inc.
P.O. Box 597, Chapel Hill, NC 27514

(919)929-6863
Inquiry 703.

THE ULTIMATE BB5
FREE FREE FREE FREE FREE FREE FREE
Latest Windows and DOS Utils, Pgms, Source
Code, Lively CHAT, online games, Internet Access
and more and all FREE. Call from home or office
up to 14.4K and download for FREE. (n/8/1)

217-792-3663
Customer Service 415-281-4429

Inquiry 708.

Inquiry 702.

SOFTWARE/SCIENTIFIC

Inquiry 700.

UNIX Clone for $39.95

Trans-Ameritech presents LINUX Plus and BSD CDROM. Latest versions of LINUX and BSD with Xwindows, TCP/IP development environments.

Inquiry 704.

Inquiry 695.

•
•
•
•

UNIX ON CD-ROM

International Marketers:
Sell your computer products in one of the
fastest growing markets today!
REACH 78,000 LATIN AMERICAN BYTE READERS
Now you can advertise in
1, 2, or all 3Latin editions of BYTE
BYTE Mexico • BYTE Brasil • BYTE Argentina
Give Liz at Global Ad-Net acall today for more info:

603-876-4311
Inquiry 709.
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YOUR DIRECT LINK
ADVERTISER CONTACT INFORMATION

To order products or request FREE information, call advertisers directly or send
in the Direct Link Card by mail or fax! Let them know you saw it in BYTE!
Inquiry No.
290

Page No.

2CD-ROM,LLC

261

Phone No.

Inquiry No.

214-380-0126

•

DATAPRO

511

DATATRONICS TECHNOLOGY (INTL)

280-281

DAVISON-WORTH CORP

89-90

DCA

563

DEC (Ir4rL)

A
61-62

ABACUS SOFTWARE

134

800-451-4319
ext. 23

232

ADAPTEC /TRANTOR

256

800-934-2766

63-64

ADVANCED LOGIC RESEARCH

69

714-581-6770

558

ADVANCED LOGIC RESEARCH (INTL)

95

714-581-6770

67

ADVANCED MICRO DEVICES (NA.)

162-163

800-222-9323

566

AGFA GERAERT (INTL)

66

AITECH INTERNATIONAL

109

800-882-8184

65

ALADDIN KNOWLEDGE SYSTEMS

138

800-223-4277

319

ALLMICRO

550

ALTEX ELECTRONICS

•

44 .44-81-560-2131

240

800-653-4933

240S0 2-3

800-531-5369

AMBRA COMPUTER CORP (NA)

328-33

800-200-1468

•

AMBRA COMPUTER CORP (N.A.)

44-45

800-200-1469

248

AMERICAN ADVANTECH

260

800-800-6889

68-69

AMERICAN MEGATRENDS

103

800-892-6843

70

AMERICAN POWER CONVERSION

94

800-800-4APC
dept. 42

195

288

DIALOGUE TECHNOLOGY

263 .886-2-9317814"

300

MAYER AUTOMATION GROUP

259

569

DIGICOM INC (INTL)

MCGRAW HILL (N.A.)

212

560-561

DIGITAL OEM STORAGE (INTL)

30-31 49-89-9591-1267"

310

MEDIA VISION (N.A.)

104-105

800-845-5870

800-3224378

522

MEGADATA

40IS 18

516-589-6858 -

512-513 DR HUGGLE 8. PARTNER GMBH

114

MEGADRIVE SYSTEMS

111

800-322-4744

306

DSP DEVELOPMENT CORP

215

800-777-5151

235

MICRO 2000

248

800-864-8008

184

DSP SOLUTIONS /DIGISPEECH

175

916-621-1787

226-227 MICRO SOLUTIONS COMP PROD

237

800-295-1214

40IS 10 .49-241-403114 -

228-229 MICRO SOLUTIONS COMP PROD

E

514-515 EUTRON

568-569 ELES INFO SYS INC (INTL)
256

ELEXOR INC

93-94

EXABYTE CORP (N.A.)

542-543 MICRODATA SYSTEM SRI

516-517 FAST HARDLOCK (INTL)

106

800-372-2447
ext. 920

212-213 FAST MULTIMEDIA (EUROPE)

249-250 AXIOMATIC

262

905-602-9270

532

539

AXIS COMMUNICATIONS (INTL)

277

.46-46136130"

251

AXONIX CORP

263

801-466-9797

450

BIS
▪ (N.A.)

277

800-695-4775

74-75

BORLAND INT'L

11

800-336-6464
ext. 7898

76

BRITISH AIRWAYS

•

BYTE BACK ISSUES

218

BYTE DECK

216

212-213 FAST MULTIMEDIA (U.S.)
FIRST INTERNATIONAL COMPUTER

415-325-8071
201-299-1615

115

MICROPOLIS CORP

117

800-395-3748

263

510-656-3400

225

MICROPROSE SOFTWARE

250

800-879-PLAY

244

800-EMBARC4
ext. 330

•

MICROSTAR LABORATORIES

261

206-453-2345

•

MICROWAY

133

508-746-7341

203-204 MILLENNIUM ONLINE

211

800-736-0122

40IS 11

.49-511-7404-0

51

800-238-7272

4015 6 .39-35-692-229"
95

800-866-6002

206
217

•

BYTE SUB MESSAGE

200

BYTE SUBSCRIBERS

213

207

800-248-FAST

246

714-588-9866

95-96

210

713-496-9400

96A-N

800-846-2058

262

C
536

CHAPLET

537

CHAPLET

40IS 23 .886-2-298-8989

501

CHERRY
MIKROSCHALTER GMBH (INTL)

212-213

.49-964-3180

4015 18

404-518-1116

12-13

800-451-0897

8-9

800-345-1518

504-505 COBALT BLUE
COLORADO MEMORY SYSTEMS

79

COMPAQ COMPUTERS (NA)

265

800-659-8755

40IS 21

.886-2-298-8989

502-503 COMPEX INC (INTL)

75

714-630-7302

80

COMPUTER ASSOCIATES

217

COMPUTER DISCOUNT WREHSE

127

800-225-5224
dept. 25500

234-235

800-959-4CDW

252

COMPUTER MODULES

259

506

COMPUTER QUICK )INTL)

206

216

COMPUTER 8CONTROLS SOLUTIONS

243

218

COMPUTERLANE UNLTD

247

253

COMPUTERWISE

266

800-255-3739

305

CONNER (N.A.)

115

800-4NTELKUP

285

40IS 7

538

NAG

116-117 NANAO USA CORP (NA.)

40IS 22

310-325-5202

266

800-433-3488

205

NATIONAL PRODUCTIONS INC

214

800-800-5600

NETWORK COMPUTING DEVICES (N.A.) 113

800-800-9599

•

NETWORLD.INTEROP 94

229

800-488-2883
ext. 314

800-487-2538

224

NEVADA COMPUTER

251

800-654-776E
714-641-8600

97-98

GLENCO ENGINEERING

147

800-562-2543

567

NEWGEN SYSTEMS CORP (INrt.)

64

257

GMM RESEARCH CORP

259

714-752-9447

118

NORTON-LAMBERT

29

262

510-471-6442

562

NOW ELECTRONICS INC

.44.0364-53071"

316

NSTL

518

GREY MATTER LTD

40IS 14

H
540-541

HOCKWARE (INTL)

99

HUMMINGBIRD COMMUNICATIONS

510-623-8860

277

OMEGA POINT, INC

919-380-0616

534

ON TIME MARKETING

182

905-470-1207"

206
263

•

PACIFIC DATA PRODUCTS

121

PATTON & PATTON

553

IBM

100

IBM -PC DIRECT

CII, 1

315

IBM -PC DIRECT (N.A.)

20-21

800-426-7860

199

800-438-8649

132

209-651-1203

90

188-189 INFORMATION FOUNDATION
101

INTEGRAND RESEARCH

557

INTEGRIX INC (INT'L)

102

INTEL CORP

103
104

240PC 4
227

805-964-6767
800-350-2NOW
215-941-9600

o

264
4015 13

240PC 3

.44365-310139"

75

NATIONAL INSTRUMENTS

GENERAL TECHNICS

282-283 GRANITE DIGITAL

214-446-7363

262

284

269-270 HI-LO SYSTEMS

CARDIFF SOFTWARE

77-78

GATEWAY 2000

603-924-2618

311

MINOLTA GMBH

N

207 .49-89-50206-199"
4015 2 .886-2-717-4500"

G

BYTE REPRINTS

523

33 .49-89-539800200

221-222 FIRST SOURCE INTL
FUTURESOFT ENGINEERING

800-967-5667

65

524-525 MINUTEMAN

612-531 -0603
905-882-2600

800-295-1214
.39 187 988 460

249

261

800-631-7646

42

239
4010 24

236-237 MICRO-INTERNATIONAL, INC

119-120 MINUTEMAN

142

BYTE DECK (NA)

200A-B

800-289-6293

.852-877-8810 -

239-240 EMBARC /MOTOROLA

•

MCGRAW HILL NR1 (N.A.)

135

800-927-5464

603-924-2596

•

516-435-1199
.49-84031555

263

DISTRIBUTED PROCESSING TECH

15

36-37

240NE 1

91-92

310-532-3092

AT.T MICROELECTRONICS

20 .886-2-917-9099"

MANCHESTER EQUIPMENT CO

286-287 DISPLAY RESEARCH LAB

214

73

171-172 MAO INNOVISION

112

298-299 ELMA ELECTRONIC

39

800-827-3998

800-348-3221
ext 57DD

MATHSOFT INC

800-951-1113

ATI TECHNOLOGIES INC

131

173
161-163

320-321

252

ASK ME MULTIMEDIA CENTER

.33149700455

201-202 MARX DATENTECHNIK GmbH

ANISAD

192-193 ARISTO GRAPHIC SYSTEMS (U.S.)

800-238-9415

198

800-695-4005

244

194

256

LOGICIELS ET SERVICES DUHEM

.44-81-8740449"

800-626-8260

918-825-4844

72

LOGICAL CONNECTION

198

800-668-2707

Phone No.

40IS 22

C111

416-593-5077 -

39 .49-40-54747-111"

238

45 .886-2-782-0305"
264

Page No.

231

185

192-193 ARISTO GRAPHIC SYSTEMS (EUROPE)

LOGIC PROGRAMMING ASSOC

DELPHI INTERNET SERVICES

116

245

521

DELL COMPUTER CORP (N.A.)
307

ANGOSS SOFTWARE INTERNATIONAL

APPRO INTERNATIONAL INC

Inquiry No.

546

AMERICAN SMALL BUSINESS COMP

APPLE COMPUTER INC

Phone No.
609-764-0100
ext. 2777

800-626-8260

71

175-176 ANTEX ELECTRONICS

118-119

CIV

DELL COMPUTER CORP (N.A.)

209

234

Page No.

266

508-877-1819

4010 12

.49-40-437472

ON TOP SYSTEMS

124

800-454-4426

OVERLAND DATA INC

26$

800-729-8725

800-872-7109
800-42E-7950

124-125 PC POWER 8. COOLING

82

619-625-3643

204

800-525-0082
ext. 112

53

800-722-6555

805-375-1055

122-123 PC POWER 8. COOLING

16-17

800-538-3373

545

PEGASUS LTD

INTEL CORP (N.A.)

16A-B

800-538-3373

126

PERSOFT INC

INTEL CORP (N.A.)

40A-D

800-538-3373

127

PHAR LAP SOFTWARE INC

150

617-661-1510

30-31

800-345-4856

526

PHILIPS MONITORS (INT'L)

8-9

41-40-73-3933 -

261

216-439-4091

564

PHILIPS PDO (INT'L)

113

.31 40 75 81 43

105-106 INTERGRAPH

124

800-722-6555

4015 12

.972-3-5182423

209

800-368-5283

408-496-1881

258

10 TECH

415-861-8330

107

!OMEGA

96

800-777-4045

128-129 PINNACLE MICRO

800-775-3525

168-169 ITERATED SYSTEMS

152

800-437-2285

130

PIONEER NEW MEDIA TECHNOLOGIES 137

800-444-OPTI

131

PKWARE INC

414-354-8699

210-211

PLEXTOR

153

800-886-3935

223

JAMECO ELECTRONICS

253

800-831-4242

264

POLAROID CORP

259

800-225-2770

JDR MICRODEVICES

257

800-538-5000

818-884-8644

7
208

714-727-3300

CONTROL CONCEPTS, INC

262

800-922-9259

132

POPKIN SAN 8SYSTEMS INC

55

212-571-3434

•

COPIA INTERNATIONAL LTD

198

708-682-8898

535

FORA CORP (INTL)

105

.886-2-8833`32"

82

COREL SOFTWARE

43

800-421-8006

180

POWERSOFT CORP (N.A.)

64-65

800-395-3525

170

CREATIVE LABS INC

73

800-998-LABS

108

•

POWERSOFT CORP (N.A.)

64A-B

KEA SYSTEMS LTD

100

800-663-8702

207-208 CRYSTALOGIC, INC

149

615-391-4412

261

KEITHLEY METRABYTE

83-84

CTX INTERNATIONAL INC

261

187

800-348-0033

909-595-6146

109

KFC (N.A.)

85-86

CURTIS INC

126

223

800-253-2872

612-631-9512

259

KILA

87-88

CYBEX CORP

260

193

303-444-7737

205-430-4030 -

110-111

KINGSTON TECHNOLOGY

101

714-435-2600

241

205-430-4030 -

519

KUO FEND CORP (INTL)

21

.886-2-754-8498"

219-220 CYBEX CORP
509-510 CYBEX CORP

40IS 9

507-508 CYBEX CORP (INTL)

CIII

205-430-4030"

190

800-258-5061

241-242 LATRADE

236

800-433-3726

260

LAGUNA DATA SYSTEMS

264

800-938-TAPE

309

LAHEY COMPUTER SYSTEMS

219

800-548-4778

205

800-683-6696

40IS 20

.44-223-237758

114

800-637-4699

255

DATALUX CORP (INTL)

263

.44-306-876718

254

DATALUX CORP (INTL)

264

.44-306-876718

255

DATALUX CORP (NA.)

263

800-DATALUX

186-187 LEAD TECHNOLOGIES

254

DATALUX CORP (N.A.)

264

800-DATALUX

520

272

BYtE
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PROGRAMMER'S PARADISE

76-77

800-445-7899

PROMETHEUS PRODUCTS (N.A.)

32A

503-692-9600

PROMISE TECHNOLOGY (iNno

223

800-888-0245

304

ONX SOFTWARE SYSTEMS LTD

24-25

800-363-9001
ext. 251

242

619-431-9530

265

818-882-5822

205-430-4030"

D
317-318 DALLAS SEMICONDUCTOR

112
133
559

144-145 LANDMARK RESEARCH INTL CORP
544

LANSOURCE
LIGATURE LTD

401S 8 .972-2-513395 -

246-247 QUADRA INTERACTIVE
265

QUALSTAR CORP

135

QUARTERDECK OFFICE SYSTEMS

136

OUATECH INC

137-138 RAINBOW TECHNOLOGIES

35

310-392-9851

232

800-553-1170

61

800-852-8569

• II

Inquiry No.

Phone No.

Inquiry No.

259

908-874-4072
ext. 71

230-231

STARTECH INTERNATIONAL

Page No.

291 -292 RCI

708-864-5670

268

260

800-685-4884

RHETOREX. INC

619-558-6985

S

VIDICODE US, INC

155

266

170

295

146-147 SYSTAT INC

SYMANTEC

166-167 R.D.I.

800-727-3475

800-453-1077
ext. AP80

SUN PRO

531

800-333-9343

262

918-583-4149

195

800-729-7654
408-370-0881

VICTORY ENTERPRISES TECH

8002SUNPRO

+36-1-2018925

255
260

271

81

CIV

RECORTEC INC

202

Inquiry No.

619-278-2600

2-3

STATSOFT

RECOGNITA (INTL)

233

139-140 ROSE ELECTRONICS

Phone No.

238

4016 17

143

527

TALKING TECHNOLOGY INC

260

910-452-5600

156-157 VIEWSONIC

67

909-869-7976

59

415-325-2113

40IS 5

206-324-0407

530

WALKER, RICHER 8, QUINN

159

WATCOM

27

519-886-3700

158

WATCOM

141

519-747-4971 -

243

WEST COAST MICRO

258

619-581-6040

565

WESTERN DIGITAL (INTL)

104

800-832-4778

42

+49-721-377455 -

SAFE WARE

240PC 1

800-848-3469

296-297 TAPEDISK CORP

265

800-827-3372

551

SAFE WARE

240S0 1

800-848-3469

148

176

547

SAFE WARE

2409E 3

800-848-3469

800-835-6100
ext. 34J

552

SAFE WARE (MW)

254

TEXAS INSTRUMENTS

83

800-527-3500

199-200 WIBU (INTL)

267

SANGOMA TECH INC

199-200 WIBU (U.S.)

TEKTRONIX

Page No.

301-303 VISIONWARE

554

800-848-3469

Phone No.

Page No.

259

800-388-2475

150

TEXAS INSTRUMENTS

84-89

800-527-3500

42

301-570-3497

182-183 SCEPTRE TECHNOLOGIES

125

800-788-2878

275

TIEPIE ENGINEERING

261

+31-5106-704"

197

WINBOOK

161

800-293-1639

312-313 SCIENTIFIC PROGRAMMING

266

517-339-9859

151

TOSHIBA AMERICA INC

179

800-457-7777

272

WINTEK CORP

265

800-742-6809

19

415-570-7700

152-153 TOUCHSTONE SOFTWARE

102

714-969-7746

162-164 WOLFRAM RESEARCH

189

800-441-6284

217

800-SCOTTY-1

289

TRANS 2000

261

310-908-6814

45 +81-6-3654375"

274

TRI VALLEY TECHNOLOGY INC

260

510-447-2030

128

800-645-5640

160-161

XVT SOFTWARE INC

203

800-678-7988

SCITOR CORP
322

SCOTTY SYSTEMS

528

SEKISLII CHEMICAL CO LTD (INTL)

141

SEOUITER SOFTWARE INC

278-279 SIGMA TECH SOFTWARE
SILICON GRAPHICS (INTL)
SILICON GRAPHICS (N.A.)
185

SOFTARC

529

SOFTWARE SECURITY

142

SONY (N.A.)

556

SPIDER GRAPHICS

214

STAMPEDE TECHNOLOGIES

403-437-2410

173-174 TURTLE BEACH SYSTEMS

260

818-368-6132

548

TYPHOON SOFTWARE

240NE 3

805-966-7633

57

415-940-4343"
ext. 826

555

TYPHOON SOFTWARE

240PC 4

805-966-7633

196

57

800-431-4331
ext. 526

225

416-754-1856"

40IS 19

203-329-7428 -

90

201-476-8199

240PC 2
168

U
UNIXWORLD OPEN SYSTEMS (INT'L)

154

154-155 UNLIMITED SYSTEMS

619-622-1400

V

408-956-1231
800-763-3423

115

308

165

ZEOS INTERNATIONAL

165

800-554-5226

314

ZEOS INTERNATIONAL

187

800-554-5226

273

Z-WORLD ENGINEERING

264

916-757-3737

71

714-693-0808

177-178 ZYXEL USA
•Correspond directly with company.

258

VALITEK INC

413-549-27N

" Indicates FAX Number

BYTE ADVERTISING SALES STAFF
David B. Egan, Associate Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, TeL (603)924-2678, Fax: (603) 924-7620
Diane Lieberman, Director, Inside Advertising Sales, One Phoenix Mill Lane, Peterborough, NH 03458, TeL (603) 924-2518, Fax: (603) 924-2683
NEW ENGLAND
ME. NH, VT, MA. RI, CT. ONTARIO
CANADA & EASTERN CANADA
Sanford L. Fibish (617) 860-6344
Patricia Payne (603) 924-2654
McGraw-Hill Publications
24 Hartwell Avenue
Lexington, MA 02173
FAX: (617) 860-6899

SOUTHEAST
NC. SC, GA. FL, AL, TN, MS, AR, LA.
KY, DC, MD, VA, WV
MaryAnn Goulding (404) 843-4782
Brian Higgins (603)924-2651
McGraw-Hill Publications
4170 Ashford-Dunwoody Rd., Suite 520
Atlanta, GA 30319
FAX: (404) 252-4056

SOUTHWEST,
ROCKY MOUNTAIN
CO, OK, TX
Jennifer Walker (214) 701-8496
Brian Higgins (603) 924-2651
McGraw-Hill Publications
14850 Quorum Dr., Suite 380
Dallas, TX 75240
FAX: (214) 991-6208

EAST COAST
NY, NYC, NJ, DE, PA
Kim Norris (212) 512-2645
Jonathan Sawyer (603)924-2665
McGraw-Hill Publications
1221 Avenue of Americas-28th Floor
New York, NY 10020
FAX: (212) 512-2075

MIDWEST
IL, MO. KS. IA, ND, SD, MN,
WI, NE, IN. MI, OH
Kurt Kelley (312) 616-3328
Ed Ware (603) 924-2664
McGraw-Hill Publications
Two Prudential Plaza
180 North Stetson Ave
Chicago, IL 60601
FAX: (312) 616-3370

SOUTH PACIFIC: Les Angeles, CA
LOS ANGELES COUNTY, AZ, NM. NV
Alan El Faye (213) 480-5243
Brad Dixon (603) 924-2574
McGraw-Hill Publications
3333 Wilshire Boulevard 0500
Los Angeles, CA 90010
FAX: (213) 480-5235

Peterborough, NH Office: Inside Sales FAX: 603-924-2683
Hardware/Software Showcase
Mark Stone (603) 924-2695
Ellen Perham (603) 924-2598
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

The Buyer's Mart/Classilfleds
Margot L. Swanson (603) 924-26%
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

NORTH PACIFIC
NORTHERN CA, OR, ID, MT, WY, UT
Roy J. Kops (415) 513-6861
James Bail (603)924-2662
SILICON VALLEY. HI. WA, AK,
W. CANADA
Bill McAfee (415) 513-6862
James Bail (603) 924-2662
McGraw-Hill Publications
1900 O'Farrell Street. Suite 200
San Mateo, CA 94403
FAX: (415) 513-6867

SOUTH PACIFIC: Irvine, CA
ORANGE COUNTY
SAN DIEGO COUNTY
Beth Dudas (714) 753-8140
Brad Dixon 603)924-2574
McGraw-Hill Publications
15635 Alton Pkwy., Suite 290
Irvine, CA 92718
FAX: (714) 753-8147

Advertising FAX: 603-924-7507

BYTE Deck
Susan Rastellini (603)924-2596
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

EURO-DECK
Joseph Mabe (603) 924-2533
BYTE Publications
One Phoenix Mill Lane
Peterborough, NH 03458

Regional Advertising Sections
Ed Ware (603) 924-2664
Fax: (603) 924-2683

INTERNATIONAL ADVERTISING SALES STAFF
UNITED KINGDOM,
FRANCE, BENELUX
Gary Lucas (+44 71 495 6780)
Jonathan McGowan
(444 71 495 6781)
McGraw-Hill Publishing Co.
34 Dover St.
London W1X 4BR
England
FAX: +44 71 4956734
TELEX: 892191

GERMANY, SWITZERLAND,
AUSTRIA
Jürgen Heise
McGraw-Hill Publishing Co.
Liebigstrasse 19
D-60323 Frankfurt
Germany
Tel: +496971487140
FAX: +4969 71487146

Subscription Customer Service
U.S. 1-800-232-2983
Outside U.S. +1-609-426-7676
For a New Subscription
U.S. 1-800-257-9402
Outside U.S. +1-609-426-5526

ITALY,
SCANDINAVIAN COUNTRIES
Zena Coupê, Amanda Blaskett
A-Z International Sales Ltd.
70 Chalk Farm Road
London NW1 SAN
England
Tel: +44 71 2843171
FAX: +44 71 2843174

TAIWAN
Sheng Shiun Gou
Third Wave Publishing Corp.
2nd FL, No. 19-2, Lane 231
Fu Hsing North Road
Taipei 105
Taiwan R.O.C.
Tel: +886 27136959
FAX: +88627109467

JAPAN
Masaki Mori
Transworld Media Inc.
702, 2-26-3 Nishigotanda
Shinagawa-ku,
Tokyo 141
Japan
Tel: +81 333887468
FAX: .81 337880674

ISRAEL
Dan Ehrlich
Ehdich Communication Intl.
P.O. Box 99
Herzliya 46101
Israel
Tel: +9729586245
Tel: +972 9586246
FAX: +972 9585685

HONG KONG
Zoe Yen
Third Wave Publishing Corp.
Unit 2. 6F Hing Wah Center
82-84 To Kwa Wan Road
Kowloon. Hong Kong
Tel: +852 764 3830
FAX: +852 764 3857

A. Suzuki
Nexus, Inc
2-35-8, Undo, Ota-ka
Tokyo 146
Japan
Tel: +81 337573721
FAX: +81 337572266

KOREA
Young-Seoh Chinn
JES Media Intemational
Rm. 704, Nonhyun Bldg.
37-12, Chamwon-Dong
Seocho-Gu
Seoul 137-030. Korea
Tel: +82 25458001
Tel: +82 25458002
FAX: +82 25498861

AUSTRAUA
Phil Bush
National Advertising Services
7-13 Parraween Street
Cremome NSW 2090.
Australia
Tel: +61 2908 9329
FAX: +61 2953 8274

SINTLAPORE
Derek Ng
Stephen Tay
Eastern Publishing Asênê. Pte., Ltd.
1123 Serangoon Road, 403-01
Singapore 1232
Tel: +65 296 6166
FAX: +65 298 7551

INDIA, INDONESIA, PAKISTAN,
PHILIPPINES, OMER ASIAN
AND PACIFIC COUNTRIES
K. T. Wu
Third Wave Publishing Corp.
2nd FL, No. 19-1, Lane 231
Fu Hsing North Road
Taipei 10445, Taiwan
Rec.
Tel: +886 27136959
FAX: +886 27151950
MALAYSIA
H.K. Lin
Semen (Malaysia) Sdn. Bhd.
5th Floor, Bena Tower
160, Jalan Ampang
50450 Kuala Lumpur
Malaysia
Tel: +60 32624592
FAX: +6032624591
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YOUR DIRECT LINK
PRODUCT CATEGORY INDEX

For FREE product information from individual advertisers, circle the
corresponding inquiry numbers on Your Direct Link Card!
To receive information for an entire product category, circle the category
number on Your Direct Link Card!
Category No.

Category No.

Inquiry No.

Page No.

Inquiry No.

HARDWARE
1

ACCESSORIES/SUPPLIES

175-176
545
264
142
275

ANTEX ELECTRONICS
PEGASUS LTD
POLAROID CORP
SONY (N.A.)
TIEPIE ENGINEERING

2

ADD-IN BOARDS

68-69
175-176
72
252
216
85-86
569
91-92
223
310
133
559
136
556
268
173-174
565
199-200
199-200

AMERICAN MEGATRENDS
ANTEX ELECTRONICS
ATI TECHNOLOGIES INC
COMPUTER MODULES
COMPUTER & CONTROLS SOLUTIONS
CURTIS INC
DIGICOM INC (INTL)
DISTRIBUTED PROCESSING TECH
JAMECO ELECTRONICS
MEDIA VISION (N.A.)
PROMETHEUS PRODUCTS (N.A.)
PROMISE TECHNOLOGY (INT'L)
QUATECH INC
SPIDER GRAPHICS
TALKING TECHNOLOGY INC
TURTLE BEACH SYSTEMS
WESTERN DIGITAL (INT'L)
WIBU (INT'L)
WIBU (U.S.)

•
•
274
243
165
314

214
40IS 12
259
90
261

103
214
142
259
243
126
20
135
253
104-105
32A
223
232
240PC 2
260
128
104
42
42

300

MAYER AUTOMATION GROUP

259

4

COMMUNICATIONS/NETWORKING

550
539
89-90
563
239-240
257
522
291-292
266
139-140
267
278-279
268
154-155
295

ALTEX ELECTRONICS
AXIS COMMUNICATIONS (INTL)
DCA
DEC (INT'L)
EMBARC /MOTOROLA
GMM RESEARCH CORP
MEGADATA
RdI
RHETOREX, INC
ROSE ELECTRONICS
SANGOMA TECH INC
SIGMA TECH SOFTWARE
TALKING TECHNOLOGY INC
UNLIMITED SYSTEMS
VIDICODE US, INC

5

COMPUTER SYSTEMS

63-64
558
•

ADVANCED LOGIC RESEARCH
ADVANCED LOGIC RESEARCH (INT'L)
AMBRA COMPUTER CORP (N.A.)
AMBRA COMPUTER CORP (N.A.)
APPLE COMPUTER INC
APPRO INTERNATIONAL INC
COMPAQ COMPUTERS (N.A.)
COMPUTER & CONTROLS SOLUTIONS
DELL COMPUTER CORP (N.A.)
DELL COMPUTER CORP (N.A.)
GATEWAY 2000
BM -PC DIRECT
NTEGRIX INC (INT'L)
NTEL CORP
NTEL CORP (N.A.)
NTEL CORP (N.A.)
NTERGRAPH
KILA
MANCHESTER EQUIPMENT CO
MICRO-INTERNATIONAL, INC
NOW ELECTRONICS INC
NSTL
PC POWER & COOLING
PC POWER & COOLING
RECORTEC INC
SCOTTY SYSTEMS

234
79
216
•

100
557
102
103
104
105-106
259
546
236-237
562
316
124-125
122-123
233
322

274

BYTE
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240S0 2-3
277
173
161-163
244
259
40IS 18
259
260
202

259
260
260
154
260

69
95
32B-33
4445
15
245
8-9
243
CIII
CIV
96A-N
CII, 1
90
16-17
16A-B
40A-D
30-31
260
240NE 1
249
240PC 4
227
53
124
255
217

6

DATA ACQUISITION
AMERICAN ADVANTECH
ELEXOR INC
10 TECH
KEITHLEY METFIABYTE
MICROSTAR LABORATORIES
NATIONAL PRODUCTIONS INC
QUATECH INC
TIEPIE ENGINEERING
TRANS 2000

7

BAR CODING

SILICON GRAPHICS (INT'L)
SILICON GRAPHICS (N.A.)
TRI VALLEY TECHNOLOGY INC
WEST COAST MICRO
ZEOS I
NTERNATIONAL
ZEOS INTERNATIONAL

248
256
258
261
205
136
275
289

Page No.

2CD-ROM,LLC
ADAPTEC /TRANTOR
AMERICAN MEGATRENDS
CONTROL CONCEPTS, INC
CURTIS INC
DIGITAL OEM STORAGE (INT'L)
GENERAL TECHNICS
GRANITE DIGITAL
IOMEGA
MEGADRIVE SYSTEMS
MICRO SOLUTIONS COMP PROD
MICRO SOLUTIONS COMP PROD
MICROPOLIS CORP
NEWGEN SYSTEMS CORP (INT'L)
PINNACLE MICRO
PIONEER NEW MEDIA TECHNOLOGIES
PLEXTOR
STARTECH INTERNATIONAL

8

DISKETTES/DUPUCATORS

9

FAX BOARDS/MACHINES

535

PORA CORP (INT'L)

10

260
261
261
261
261
214
232
261
261

DISK & OPTICAL DRIVES

290
232
68-69
285
85-86
560-561
284
282-283
107
114
226-227
228-229
115
567
128-129
130
210-211
230-231

249-250 AXIOMATIC
564
PHILIPS PDO (INT'L)
271
VICTORY ENTERPRISES TECHNOLOGY

I

57
57
260
258
165
167

261
256
103
262
126
30-31
262
262
96
111
237
239
117
64
7
137
153
238

262
113
262

105

GRAPHICS TABLETS/MICE/
PEN INPUT

192-193 ARISTO GRAPHIC SYSTEMS (EUROPE)
192-193 ARISTO GRAPHIC SYSTEMS (U.S.)
545
PEGASUS LTD

39
39
40IS 12

11

KEYBOARDS
CHERRY MIKROSCHALTER GMBH (INT'L) 212-213

12

LAN HARDWARE

502-503
87-88
219-220
509-510
507-508
89-90
238
124-125
122-123

COMPEX INC (INT'L)
CYBEX CORP
CYBEX CORP
CYBEX CORP
CYBEX CORP (INT'L)
DCA
LOGICAL CONNECTION
PC POWER & COOLING
PC POWER & COOLING

13

LAPTOPS & NOTEBOOKS

•
244
251
537
536

AMBRA COMPUTER CORP (N.A.)
AMBRA COMPUTER CORP (N.A.)
ANISAD
AXONIX CORP
CHAPLET
CHAPLET

288
532
315
•
236-237
166-167
•
150
151
197
165
314

DIALOGUE TECHNOLOGY
FIRST INTERNATIONAL COMPUTER
IBM -PC DIRECT (N.A.)
JDR MICRODEVICES
MICRO-INTERNATIONAL, INC
R.D.I.
TEXAS INSTRUMENTS
TEXAS I
NSTRUMENTS
TOSHIBA AMERICA INC
WINBOOK
ZEOS INTERNATIONAL
ZEOS I
NTERNATIONAL

14

MAIL ORDER

, 550

ALTEX ELECTRONICS
AMBRA COMPUTER CORP (N.A.)
AMBRA COMPUTER CORP (N.A.)
217
COMPUTER DISCOUNT WAREHOUSE
218
COMPUTERLANE UNLIMITED
568-569 ELEX INFO SYSTEMS INC (INT'L)
100
IBM-PC DIRECT
315
IBM-PC DIRECT (N.A.)
223
JAMECO ELECTRONICS
236-237 MICRO-INTERNATIONAL, INC
224
NEVADA COMPUTER
112
PROGRAMMER'S PARADISE
230-231 STARTECH INTERNATIONAL
275
TIEPIE ENGINEERING

263
263
263

75
193
241
40IS 9
CIII
173
256
53
124

32-33
44-45
252
263
40IS 23
40IS 21

Pogo No.

263
40IS 2
20-21
257
249
170
83
84-89
179
161
165
167

240S0 2-3
32-33
44-45
234-235
247
65
CII, 1
20-21
253
249
251
76-77
238
261

15

MEMORY/CHIPS/UPGRADES

67
221-222
102
103
104
223
110-111
241-242
238

ADVANCED MICRO DEVICES (N.A.)
FIRST SOURCE INT'L
I
NTEL CORP
INTEL CORP (N.A.)
INTEL CORP (N.A.)
JAMECO ELECTRONICS
KINGSTON TECHNOLOGY
LA TRADE
LOGICAL CONNECTION

162-163
246
16-17
16A-B
40A-D
253
101
236
256

16

MISCELLANEOUS HARDWARE

101
545
528
243

INTEGRAND RESEARCH
PEGASUS LTD
SEKISUI CHEMICAL CO LTD (INT'L)
WEST COAST MICRO

17

MODEMS/MULTIPLEXORS

73
511

501

255
DATALUX CORP (INT'L)
255
DATALUX CORP (N.A.)
298-299 ELMA ELECTRONIC

Category No.
Inquiry No.

AT+T MICROELECTRONICS
DATATRONICS TECHNOLOGY (INT'L)
JDR MICRODEVICES
154-155 UNLIMITED SYSTEMS
177-178 ZYXEL USA

18

MONITORS & TERMINALS

83-84
254
254
109
519
171-172
116-117
526
182-183
156-157

CTX INTERNATIONAL INC
DATALUX CORP (INTL)
DATALUX CORP (N.A.)
KFC (N.A.)
KUO FENG CORP (INT'L)
MAG INNOVISION
NANAO USA CORP (N.A.)
PHILIPS MONITORS (INT'L)
SCEPTRE TECHNOLOGIES
VIEWSONIC

19

MULTIMEDIA

175-176
216
170
286-287
184
212-213
212-213
310
133
•
•
173-174

ANTEX ELECTRONICS
COMPUTER & CONTROLS SOLUTIONS
CREATIVE LABS INC
DISPLAY RESEARCH LAB
DSP SOLUTIONS /DIGISPEECH
FAST MULTIMEDIA (EUROPE)
FAST MULTIMEDIA (U.S.)
MEDIA VISION (N.A.)
PROMETHEUS PRODUCTS (N.A.)
SILICON GRAPHICS (INT'L)
SILICON GRAPHICS (N.A.)
TURTLE BEACH SYSTEMS

132
40IS 12
45
258

106
45
257
154
71

187
264
264
223
21
131
75
8-9
125
67

214
243
73
263
175
207
207
104-105
32A
57
57
128

YOUR DIRECT LINK
PRODUCT CATEGORY INDEX

For FREE product information from individual advertisers, circle the
corresponding inquiry numbers on Your Direct Link Card!
To receive information for an entire product category, circle the category
number on Your Direct Link Card!
Page No.

20

PRINTERS/PLOTTERS

238
523
148

LOGICAL CONNECTION
MINOLTA GMBH
PACIFIC DATA PRODUCTS
TEKTRONIX

21

PROGRAMMABLE HARDWARE

256
40IS 11
82
176

280-281 DAVISON-WORTH CORP
516-517 FAST HARDLOCK (INTL)
269-270 HI-LO SYSTEMS
JDR MICRODEVICES
201-202 MARX DATENTECHNIK GmbH
199-200 WIBU (INT'L)
199-200 WIBU (U.S.)
273
Z-WORLD ENGINEERING

22

SCANNERS/OCR/DIGITIZERS

566
568-569
520
527

AGFA GERAERT (INT'L)
ELEX INFO SYSTEMS INC (INT'L)
LIGATURE LTD
RECOGNITA (INT'L)

23

TAPE DRIVES

68-69
77-78
93-94
107
260
226-227
228-229
263
265
296-297
308

AMERICAN MEGATRENDS
COLORADO MEMORY SYSTEMS
EXABYTE CORP (N.A.)
IOMEGA
LAGUNA DATA SYSTEMS
MICRO SOLUTIONS COMP PROD
MICRO SOLUTIONS COMP PROD
OVERLAND DATA INC
QUALSTAR CORP
TAPEDISK CORP
VALITEK INC

24
70
119-120
524-525
124-125
122-123

264
33
264
257
112
42
42
264

44
65
40IS 8
CIV

103
12-13
95
96
264
237
239
265
265
265
258

UPS
AMERICAN POWER CONVERSION
MINUTEMAN
MINUTEMAN
PC POWER & COOLING
PC POWER & COOLING

94
51
40IS 7
53
124

SOFTWARE
25
311
121

26

CARDIFF SOFTWARE
PATTON & PATTON
SCITOR CORP

NATIONAL INSTRUMENTS

29

DATABASE

74-75
80
253

BORLAND INTERNATIONAL
COMPUTER ASSOCIATES
COMPUTERWISE

31

ENGINEERING/SCIENTIF1C

512-513
306
105-106
168-169
144-145
162-164

DR HUGGLE & PARTNER GMBH
DSP DEVELOPMENT CORP
INTERGRAPH
ITERATED SYSTEMS
LANDMARK RESEARCH INT'L CORP
WOLFRAM RESEARCH

32

ENTERTAINMENT

134
200A-B

40IS 10
215
30-31
152
205
189

250
242

225
MICROPROSE SOFTWARE
246-247 QUADRA INTERACTIVE

33

GRAPHICS

66
192-193
192-193
82
186-187
116-117

AITECH INTERNATIONAL
ARISTO GRAPHIC SYSTEMS (EUROPE)
ARISTO GRAPHIC SYSTEMS (U.S.)
COREL SOFTWARE
LEAD TECHNOLOGIES
NANAO USA CORP (N.A.)

35

MAIL ORDER

217
506
518

COMPUTER DISCOUNT WAREHOUSE
COMPUTER QUICK (INT'L)
GREY MATTER LTD

109
39
39
43
114
75

234-235
206
40IS 14

36

MATHEMATICAL/STATISTICAL

538
143
146-147
162-164

NAG
STATSOFT
SYSTAT INC
WOLFRAM RESEARCH

37

MISCELLANEOUS SOFTWARE

534

ON TIME MARKETING

38

ON-LINE SERVICES

450
307

BIX (N.A.)
DELPHI INTERNET SERVICES

40IS 22
81
155
189

40IS 12

277
231
211

NETWORLD.-INTEROP 94

304
135

QNX SOFTWARE SYSTEMS LTD
QUARTERDECK OFFICE SYSTEMS

40

PROGRAMMING LANGUAGES/
TOOLS

116
39
39
30-31
40IS 24
265

COMMUNICATIONS/NETWORKING

262

EDUCATIONAL
ABACUS SOFTWARE
MCGRAW HILL NRI (N.A)

.

19

27

DATA ACQUISITION

30
I 61-62

40IS 10
124

204

ARISTO GRAPHIC SYSTEMS (U.S)
INTERGRAPH
MICRODATA SYSTEM SRI
WINTEK CORP

28

512-513 DR HUGGLE & PARTNER GMBH
206
ON TOP SYSTEMS

39

192-193
105-106
542-543
272

DCA
FUTURESOFT ENGINEERING
LANSOURCE
NORTON-LAMBERT
PERSOFT INC
SOFTARC
STAMPEDE TECHNOLOGIES
VISION WARE
WALKER, RICHER & QUINN

Page No.

265

CAD/CAM

71
AMERICAN SMALL BUSINESS COMP
192-193 ARISTO GRAPHIC SYSTEMS (EUROPE)

Inquiry No

203-204 MILLENNIUM ONLINE

BUSINESS

89-90
95-96
544
118
126
185
214
301-303
530

Category No.

Category No.

Category No.
Inquiry No

173
210
40IS 20
29
209
225
168
59
40IS 5

266

11
127
266

OPERATING SYSTEMS

209
ANGOSS SOFTWARE INTERNATIONAL
504-505 COBALT BLUE
COPIA INTERNATIONAL LTD
207-208 CRYSTALOGIC, INC
512-513 DR HUGGLE & PARTNER GMBH
540-541 HOCKWARE (INTL)
553
IBM
309
LAHEY COMPUTER SYSTEMS
186-187 LEAD TECHNOLOGIES
•
MICROWAY
534
ON TIME MARKETING
127
PHAR LAP SOFTWARE INC
132
POPKIN S/W & SYSTEMS INC
•
POWERSOFT CORP (N.A.)
180
POWERSOFT CORP (N.A.)
141
SEQUITER SOFTWARE INC
195
SUN PRO
531
SYMANTEC
548
TYPHOON SOFTWARE
555
TYPHOON SOFTWARE
159
WATCOM
158
WATCOM
160-161 XVT SOFTWARE INC

229
24-25
35

185
40IS 18
198
149
40IS 10
40IS 13
240PC 3
219
114
133
40IS 12
150
55
64A-B
64-65
196
2-3
40IS 17
240NE 3
240PC 4
27
141
203

Page No.

Inquiry No

41

SECURITY

65
501
317-318
514-515
516-517
97-98
201-202
137-138
529
199-200
199-200

ALADDIN KNOWLEDGE SYSTEMS
138
CHERRY MIKROSCHALTER GMBH (INT'L) 212-213
DALLAS SEMICONDUCTOR
190
EUTRON
40IS 6
FAST HARDLOCK (INT'L)
33
GLENCO ENGINEERING
147
MARX DATENTECHNIK GmbH
112
RAINBOW TECHNOLOGIES
61
SOFTWARE SECURITY
40IS 19
WIBU (INTL)
42
WIBU (U.S.)
42

43

SOFTWARE DUPLICATION

249-250 AXIOMATIC

45

262

UNIX

COPIA INTERNATIONAL LTD
99
HUMMINGBIRD COMMUNICATIONS
188-189 INFORMATION FOUNDATION
NETWORK COMPUTING DEVICES (N.A
301-303 VISIONWARE
162-164 WOLFRAM RESEARCH

46

UTILITIES

65
319
305
207-208
144-145
198
235
277
131
296-297
152-153

ALADDIN KNOWLEDGE SYSTEMS
ALLMICRO
CONNER (N.A.)
CRYSTALOGIC, INC
LANDMARK RESEARCH INT'L CORP
LOGICIELS ET SERVICES DUHEM
MICRO 2000
OMEGA POINT, INC
PKWARE INC
TAPEDISK CORP
TOUCHSTONE SOFTWARE

47

198
182
199
113
59
189

138
240
115
149
205
198
248
266
208
265
102

WINDOWS

61-62
194

ABACUS SOFTWARE
ASK ME MULTIMEDIA CENTER
COPIA INTERNATIONAL LTD
108
KEA SYSTEMS LTD
144-145 LANDMARK RESEARCH INT'L CORP
225
MICROPROSE SOFTWARE
116-117 NANAO USA CORP (N.A.)
206
ON TOP SYSTEMS
126
PERSOFT INC
312-313 SCIENTIFIC PROGRAMMING
SCITOR CORP
197
WINBOOK

48

WORD PROCESSING/DTP

521

LOGIC PROGRAMMING ASSOCIATES

134
42
198
100
205
250
75
124
209
266
19
161

40IS 22

GENERAL
49

BOOKS/PUBLICATIONS

61-62
•
•

ABACUS SOFTWARE
MCGRAW HILL (N.A.)
MCGRAW HILL NRI (N.A.)
UNIXWORLD OPEN SYSTEMS (INT'L)

51

MISCELLANEOUS

76

BRITISH AIRWAYS
BYTE BACK ISSUES
BYTE DECK
BYTE DECK (N.A.)
BYTE REPRINTS
BYTE SUB MESSAGE
BYTE SUBSCRIBERS
DATAPRO
SAFEWARE
SAFEWARE
SAFEWARE
SAFEWARE (MW)

•
•

551
554
547
552
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134
212
200A-B
115

36-37
218
216
206
217
200
213
118-119
240S0 1
240PC 1
240NE 3
254

BYTE
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EDITORIAL INDEX
For more information on any of the companies covered in articles, columns, or news stories
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number
refers to the first page of the article or section in which the company name appears. IS pages
appear only in the International edition.
Inquiry No.

Page No.

Inquiry No.

11
1298
1078
1437
1278
1285
1184
1440
1146
1424
1316

1321
1425
1464
1147
1148,
1149,

ACS-Telecom
228
Adaptec
91
Advanced Logic Research
129
Aladdin Systems
78
Alpha Microsystems
40IS-4
Alta Research
221
Altec
221
Altima Systems
156
Ameritech
46
AMP
40IS-4
AMS
156
Antron Electronics
40IS-4
Apex Software
228
Apollo Systems
143
Apple Computer
10 22 46
143, 151, 183, 191
Applied Logic Programming
224
Apricot
40IS-3
ASA-VoiceWriter
40IS-15
Aspen Computer
156
AST Research
156
1150
46
AT&T
40IS-18
Audiosoft

1474
1151, Austin Computer
1152
Systems
1326 Autodesk
1277, Aztech Labs
1291

1301 Baldar
1294 The Bay Tech
1313 Beame &
Whiteside Software
Bell Atlantic
BellSouth
1153 BitWise Designs
1444 Blue Chip Technology
1340 Borland International
1292 Brother International
1065 BSE
1276 Buffalo Products
1280 Bus-Logic

1185
1289
1036
1027
1304
1475
1447

1154

226
220, 222

226
222
230
46
46
156
40IS-6
120
222
201
220
220

Caf Technology
156
CAMI Research
222
Cerberus Software
40IS-22
Cherwell Scientific
40IS-18
Publishing
Chipcom
226
Cimos
40IS-22
Cirrus Logic
91
Claude Lyons
40IS-10
Colorado Memory Systems
78
Comcast
46
Commas Technologies
156

13 Y

E

1064
1332
1156
1311
1330
1074

Dantz Development
201
Dataquest
41, 78
Data Translation
230
DEC
22, 46, 78, 143, 156, 197
Dell Computer
97
Domain Virtual Worlds
226
DS Group
228
Dynamix
201

E
1480
1476

Easysoft
40IS-22
Edinburgh Portable
40IS-22
Compilers
1030 The Electric Brain
40IS-20
Electronic Frontier Foundation 46
1446 Ellips
40IS-8
1421 Elonex
40IS-3
1427 Elproma Electronica
40IS-3
Energis
46
Eon
46
1157, Eurocom
156
1158
1339 Everswitch USA
201
1032 Expert Edge
40IS-15
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1442
1473
1297
1282

Facit
Fontware
ForeFront
Future Domain

40IS-10
40IS-20
226
221

G
1159, Gateway 2000
1160, 1186, 1187
General Magic
1299 Green Thumb Software
1335 Group 1Software
1327 GST Software

156
10,46
230
230
228

H
1461
1061

1296

1071

1443
1337

1478

Harvard University Office
46
of Information Technology
HebreWare
40IS-16
Hewlett-Packard
46, 78, 107,
143,201
Hitachi
78
HSC Software
224
Hybrid Networks
46

IBM

10, 22, 46, 78, 91,
107, 143, 197,201
IDC
78
Incas France
40IS-4
Intel
10, 22, 46
Intelligent Environments
228
Internet Training &
22
Consulting Services
InterSys Micronics
40IS-22

.1
1081

JVC Information Products

145

1320
1307

Knowledge Revolution
Kofax Image Products

224
224

1286
1439
1325
1310

Labtec Enterprises
Lannet
LANtec
Lanworks Technologies
Lockheed Research
Laboratory
Logitech
Lotus Development

1288
1341

I

Inquiry No.
1467

156

1079, Compaq Computer
97, 129, 156
1155
CompComm Consulting
46
Component Integration Labs
183
Conner Peripherals
78
Conner Software Products
78
Continental Cablevision
46
1445 Continuum Specialist
40IS-10
Technologies
Coromandel
197
Cox Cable Communications
46
1068 Creative Labs
201
1314 Crescent Software
228
1466 C-Star Software
40f S-15
1305 Cyco International
224
um Cypress Research
151
Cyrix
10
276

Page No.

1)

221
40IS-12
226
228
22
222
46, 120

Page No.

Inquiry No.

Matsushita
46
McCaw Cellular
46
Communications
MCI
46
1069 Media Vision
201
1441 Memorex Telex
40IS-8
1306 Meridian
226
1082 Microboards
145
1161, Micro-International
156
1162
1073 MicroProse
201
1070, Microsoft
22, 46, 97, 120, 129,
1342
139, 151, 183, 197, 201
1426 Miro Computer Products
40IS-3
1163, Mitac U.S.A.
156
1164, 1188
1165 Mitsuba
156
1063 Modular Software Systems
201
Motorola
46
40IS-16
1468 Mountain
1477 Multitask Consulting
40IS-22
1273 Multi-Tech Systems
222

1076

Q+E Software

1060

Random House Reference
and Electronic Publishing
ReportSmith
Ron Scott

1328
1324

40IS-12,
40IS-15
156

o

OAZ Communications
1329 Ocean Isle Software
1312 Odyssey Development
1287 Okidata
1283 Olicom
1169, Olivetti North America
1170
Open Software Foundation
Oracle
O'Reilly &Associates

1067
1300
1331
1322

1274,
1302

1465
1430

46
156
40IS-16
40IS-22

1175
1438
1471

22, 143
46

1293
1279

143
22,78
224
201
46

1176,
1177,

22
228
230
222
221
156
143
46
46

46
97
145
78
78
226

228
226

Sager Midem Computer
156
1190
Scenario
156
Sharp Electronics
156
Silicon Graphics
22, 46, 143
Soapbox Software
201
SofTouch Systems
226
Software Quality Automation
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BIN:Your Coach
to the Internet!
The Internet connects you with
more than 10 million people ,at
universities, companies, and other
online services. Now, get full access
to the Internet free of charge when
you subscribe to BIX! You'll also
get expert assistance from BIX
moderators who can help you find
your way around the Internet.
These experts can guide you through
the many services and features
available, and help you find the
information you're looking for.
Anytime you need help, just join our
special 'internet' conference and get
fast answers to your questions.
As you become more familiar with the
Internet, you'll be able to download
files from all over the world using FTP,
connect to other sites and services
through telnet, read and reply to
Usenet Newsgroups, access utilities
like finger and whois, and much more!
BIX and the Internet together provide

\e‘'‘e
,

e

Give BIX a try with our new 5 for Free Offer! Join BIX
today and get 5 hours of e,, ening and weekend access for free!

Ii

Take the rest of the calendar month to explore BIX, and then

fee

continue
Further details
for ourand
standard
complete
$13ra:e
monthly
information
membership
are

fee.

provided during registration. Using any communications

tory

program, dal 1-800-695-4882. At the "logon" prompt enter bis.
Then at the "name?" prompt enter bix.byte39. If you have any
questions, call us at 1-800-695-4775 (voice) Or fax us at 617-491-6642.

the largest and most effective technical
resource for computing professionals.
And with over 600 local access
numbers in the U.S., plus telnet access
via the Internet, BIX makes it easy to
connect. Try BIX today through our

Send Internet mail to infoebix.com. Windows users can order BIXnav, our graphical

special 5for Free offer -and become

interface for BIX, for easy point and dick access. Details are available during registration.

part of the top technical team!

"IX
Under the 5for Free plan daytime rates (Self) apply fa a.ess during pr me erne furs. The 5 cr cree offer Is valid for lest-time membrrs only.
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Commentary Victor J. Cosentino

Virtual Legality
Once on-line,

5.31/11

pecbple

totally disregard legally and
socially acceptable behavior

N

early everyone has heard of virtual reality, an amalgam of technologies that
allows people to act on and react to a
perceived world without regard to the
real world. Although hyped endlessly, virtual reality isn't
commonly available yet. In contrast, another by-product of the technological revolution, virtual legality, while
almost never discussed, abounds in the on-line world.
Virtual legality occurs when people act on and react to the
virtual world without regard to the law.
Virtual legality is not software piracy or network hacking or any blatantly illegal act. It arises from more mundane events. When users ignore the legal issues that occur
in regular day-to-day human interaction on-line, they've
entered the realm of virtual legality.
For example, consider an attempt to create an enforceable contract by exchanging an E-mail offer and acceptance. In the real world, exchanging letters of offer and acceptance does create an enforceable contract (assuming
something of value is also eventually exchanged). Unfortunately, without authentication techniques (e.g., digital
signatures), E-mail agreements are probably unenforceable
in court. Under legal rules governing evidence and contracts, it's hard to prove the existence of acontract based
on E-mail; fabricating an E-mail message is just too easy.
Next, consider flaming by users of the Internet and
on-line services. Flaming is E-mailing or posting a
scathingly critical, and often personal, message to or
about another user. Sometimes, as when flaming anovice
Internet user (for making novice mistakes), it's just the online counterpart to real-world hazing—sophomoric but
tolerable. Other times, however, it becomes excessive
and defamatory; last summer, the flaming of auser on the
WELL received national attention because of the extent
and acrimony of the accusations. In these circumstances,
flaming in private E-mail may be the equivalent of illegal telephone harassment, and flaming in apublic news
group or discussion board may be defamatory.
Remember, amessage posted to adiscussion board
on amajor commercial service or the Internet has apotential readership greater than all but the largest city
newspapers. While no newspaper editor would publish a
blatantly defamatory article, Internet users may do so
with apparent impunity; there are no laws covering such
on-line behavior. It's possible, however, that laws pertaining to its off-line equivalent could be stretched to fit.
As these examples show, virtual legality encompasses certain ironies. It seems that users, caught up in the
power of self-expression and the accessibility of this new
electronic communication medium, assume the old rules
278

BYTE

MARCH 1994

apply when convenient—such as in contract law—and
don't apply when inconvenient—such as in libel law.
Of course, flaming and E-mail contracts just hint at
the breadth of virtual legality: This area extends from
privacy and censorship to access to intellectual property
rights. And employers may be responsible for their employees' forays into this legal miasma.
Most of us recognize and respect the legal issues in
our off-line lives. So what is it about the on-line world that
leads to this apparent disregard? In part, the novelty of the
virtual world may seduce users into ignoring their usual
understanding of legally and socially acceptable behavior. Also, the law tends to lag behind technological and social change, leaving legal rights and obligations unclear.
Most important, virtual legality arises from the nature
of the technology. Solely because athe current technological inability to verify that amessage is unique and authentic, E-mail should not be used to create acontract. The
relative anonymity and socially detached nature of on-line
communications allow people to say things on-line that
they would never think to say in person. While future
technology may eliminate some of these issues, that same
technology will, no doubt, raise new ones.
The truth is that, as individuals, we are responsible
for what we do. Since there's no reason to believe that the
rate of technological change will slow down or the law
will catch up, as users we must become attuned to the
legal, social, and ethical ramifications of what we do online. We can lose money in an unenforceable contract. We
can hurt and defame people and possibly become legally liable. We can have our privacy breached or our words
censored, taken out of context, twisted, or falsified. The
solution is to treat the virtual world like the real world—
because it is. To believe otherwise makes the likelihood
of encountering virtual legality avirtual certainty. •
Victor J. Cosentino is an associate attorney with the law firm Finkelstein, Thompson & Loughran in Washington, D.C. He can be
reached on the Internet at vicos@aoLcom or on BIX do "editors."

FOR THOSE OF YOU WHO WEREN'T
BORN INTO POWER, BUY IT.
o
r-s

Pictured System
DELL DIMENSION XPS P60 PENTIUM 60M1-12 SYSTEM

DELL DIMENSION XPS 450V i486 DX2 50MHz SYSTEM

$3,599

Business Lease: $85/Mo.

Business Lease: $I30/Mo.
•c)

Upgrade to avirtual screen
monitor by adding our optional
1MB VRAM and 1MB DRAM
upgrade. Then you can pan
across multiple applications
while you work.

o

By adding the #9GXE card,
the new Dell Dimension XPS
WINMARK performance
is up to 1.6 times faster than
standard VGA':

•I6MB RAM •I28MB Max RAM
•256KB External Cache
•528MB Hard Drive
•Multi-session, Double-spin CD ROM
Drive
•7Expansion Slots Total
(3 ISA, 1PCI, IPCl/ISA Available)
•PCI $09GXE Video Accelerator Card
with Video Control Panel Software

•1MB Video FtAM
•VS15 Color Monitor
(15", 1024 x768, .28mm, NI)
•3.5" 1.44MB Diskette Drive
•MS-DOS 6.2/Mouse
•Microsoft Windows for Workgroups
3.11* (or Windows 3.1)

•8MB RAM •64MB Max RAM
•450MB Hard Drive
•Upgradeable to Pentium Overdrive
•7Expansion Slots Total
(5 ISA, 1VL/ISA Available)
•VL #9GXE Video Accelerator Card
with Video Control Panel Software
•VS15 Color Monitor
(15", 1024 x768, .28mm, NI)

•1MB Video RAM
•3.5" 1.44MB Diskette Drive
•MS-DOS 6.2/Mouse
•Microsoft Windows for Workgroups
3.11* (or Windows 3.1)

Order Code #5000473

Order Code #5000469

DELL DIMENSION XPS 466V i486 DX2 66MHz SYSTEM

$2,699

DELL DIMENSION 433SV i486 SX 33MHz SYSTEM

$1,399

Business Lease: $52/Mo.
•4MB RAM •64MB Max RAM
•270MB Hard Drive
•Upgradeable to Pentium Overdrive
•5ISA Expansion Slots Total
(3 ISA, 2VL/ISA Available)
•Accelerated Local Bus Video
•VS14 Color Monitor
(14", 1024 x768, .28mm, NI)

Our multi-session, doublespin, CD ROM drives come
with aspecial edition of Aldus
PhotoStyler and are Kodak
Photo CD compatible.

$2,299

•3.5" 1.44MB Diskette Drive
•MS-DOS 6.2/Mouse
•Microsoft Windows for Workgroups
3.1r (or Windows 3.1)

Business Lease: $100/Mo.
•8MB RAM •64MB Max RAM
•256KB External Cache
•450MB Hard Drive
•Multi-session, Double-spin CD ROM
Drive
•Upgradeable to Pentium Overdrive
•7Expansion Slots Total
(4 ISA, 1VL/ISA Available)

•VL re9GXE Video Accelerator Card
with Video Control Panel Software
•VS15 Color Monitor
•3.5" 1.44MB Diskette Drive
•MS-DOS 6.2/Mouse
•Microsoft Windows for Workgroups
3.11* (or Windows 3.1)
Order Code #5000474

Order Code #5000470

DELL DIMENSION XPS P60 PENTIUM 60MHz SYSTEM

$2,999

DELL DIMENSION 433V i486 DX 33MHz SYSTEM

$1,699

Business Lease: $63/Mo.
•4MB RAM •64MB Max RAM
•340MB Hard Drive
•Upgradeable to Pentium Overdrive
•5Expansion Slots Total
(3 ISA, 2VL/ISA Available)
•Accelerated Local Bus Video
•VS14 Color Monitor
(14", 1024 x768, .28mm, NI)

•3.5" 1.44MB Diskette Drive
•MS-DOS 6.2/Mouse
•Microsoft Windows for Workgroups
3.11 .(or Windows 3.1)

Order Code #5000471

Business Lease: $111/Mo.
•8MB RAM •128MB Max RAM
•256KB External Cache
•450MB Hard Drive
•Multi-session, Double-spin CD ROM
Drive
•7Expansion Slots Total (3 ISA, 1
PCI, 1PCl/ISA Available)
•PCI #9GXE Video Accelerator Card
with Video Control Panel Software

$4,699

$1,999

Business Lease: $74/Mo.

DELL DIMENSION XPS P60 PENTIUM SYSTEM
(Other systems featured are not pictured.)

There are plenty of ways to attain it.
Our Dell Dimension XPS P60 systems are all
Pentium based, and our i486 systems can easily be
upgraded to Pentium Overdrive.' And every Dell
Dimension system on this page features accelerated
local bus video. The rest of the specs read like a
power user's wish list of the latest '
technological innovations.

Take the CD ROM drive for example. Its doublespin technology delivers nearly twice the data transfer
rate of single-spin drives. It's multi-session, which
means it's Photo CD compatible and you can have
your CDs printed on up to four separate occasions.
Even its motorized loading tray is state-of-the-art.
Video on the XPS systems is supplied by a#9GXE
video card that delivers 26 million WINMARKS:*

•3.5" 1.44MB Diskette Drive
•MS-DOS 6.2/Mouse
•Microsoft Windows for Workgroups
3.11* (or Windows 3.1)

Order Code #5000472

Order Code #5000475

DELL DIMENSION XPS P60 PENTIUM 60MHz SYSTEM

DELL DIMENSION 466V i486 DX2 66MHz SYSTEM

•4MB RAM •64MB Max RAM
•450MB Hard Drive
•Upgradeable to Pentium Overdrive
•5Expansion Slots Total
(3 ISA, 2VL/ISA Available)
•Accelerated Local Bus Video
•VS14 Color Monitor
(14", 1024 x768, .28mm, NI)

•I
MB Video FtAM
•VS14 Color Monitor
(14", 1024 x768, .28mm, NI)
•3.5" 1.44MB Diskette Drive
•MS-DOS 6.2/Mouse
•Microsoft Windows for Workgroups
3.11* (or Windows 3.1)

Business Lease: $169/Mo.
•16MB RAM •128MB Max RAM
•256KB External Cache
•IGB SCSI Hard Drive
•Multi-session, Double-spin CD ROM
Drive
•7Expansion Slots Total (2 ISA,
1PCI, 1PCl/ISA Available)
•PCI re9GXE Video Accelerator Card
with Video Control Panel Software

3levels of magnification and on-the-fly resolution switching.
And you have the security of knowing your system is
backed by the computer company that ranks highest in
customer satisfaction - according to the 1993 J.D. Power
and Associates Desktop Personal Computer Customer
Satisfaction Study among business users
So get your hands on all the power you ever wanted.
Even if you weren't born into money.

•1MB Video RAM
•VS17 Color Monitor
(17", 1024 x768, .28mm, NI)
•3.5" 1.44MB Diskette Drive
•MS-DOS 6.2/Mouse
•Microsoft Windows for Workgroups
3.11* (or Windows 3.1)
Order Code #5000476

DOLL"
TO ORDER CALL

800-873-2300
HOURS: MON-FRI 7AM-9PM CT SAT IOAM-6PM CT SUN I2PM-5PM CT
IN CANADA, CALL 800-668-3021. KEYCODE #11EBA

1993 J.D. Power and Associates Desktop Persona/ Computer Satisfaction Study conducted among 1,956 user respondents. *Prices valid o the U.S. on19. Some products and promotions not available in Canada. °Business leasing arranged by Leasing Group, Inc. The Intel Inside and Pentium Processor logos are registered trademarks and 1486, Pentium Processor, and Overdrive are trademarks of Intel
Corporation. MS-00S and Microsoft are registered trademarks and Windows is atrademark of Microsoft Corporation. 'Microsoft Windows for Workgroups 3.11 amiable as astandard cho,. through 4130194 only. Peavey is aregistered trademark of Peavey Electronics Corp. -WINMARKS test results obtained by running WINBENCH version 3.1 1at 1024.2048. 256 colors. Dell disclaims proprietary interest
in the marks and names of others. ©1994 Dell Computer Corporation. Al rights reserved.

THE THRILL
OF VICTORY

clawart2
60 MHz Pentium
microprocessor. Wow.

VS14 Color Monitor
(14," 1024 x768, .28mm, NI)
Multi-session, double-spin
CD ROM drive

8MB RAM
450N1B hard drive

One 3.5" diskette drive

256KB external cache

This system comes from
the company that ranked
highest in the 1993 .1.D. Power
Desktop Personal Computer
Customer Satisfaction Study
among business userst

PCI #9GXE video
accelerator card with video
control panel software
¡
MB video RAM
MS-DOS® 6.2,
and amouse
Microsoft® Windows"
for Workgroups 3.11*
(or Windows3.1)

(`-- 2,999

DOLL mast..

Business Lease': $111/ month
Multimedia Sound
upgrade including
Sound Blaster 16
and Peaveys Speakers
available for an
additional $199.

Business Lease':
$135 per month
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DELL DIMENSION

XPS P60 PENTIUM'' SYSTEM

You might think you've been clippirf right along
Study among business users:
When you offer 16MB of RAM,
through abattery of tests. They
Proof, that of all the systems out
a450MB hard drive, a256KB cache,
named the Dell Dimension XPS
there, there's really one clear winner.
a#9VL board, Sound Blaster 16
466V "Best Multimedia System."
BYTE Magazine put it alittle
card, CD ROM disk drive, Peavey
Speakers and aVS17 Color monitor differently. They recently named
for $3,749, people are sure to take
the Dell Dimension XPS 466V (in
note. Particularly those who make a aslightly different configuration)
living comparing
"Best system for Windows': And
TO ORDER, CALL
computers. Which
at the same time it earned PC
is exactly what
World's "Best Buy".
PC Computing
What's more, J.D. Power and
HOURS MON-FRI 7AM-9PM CT SAT 10AM.6PM CT SUN 12PM.SPM CT
IN CANADA,' CALL 800.668.3021 KEYCODE 11 lEAZ
did when they
Associates ranked Dell highest in
Order Code #5000526
ran our system
the 1993 Desktop PC Satisfaction

800-545-7131

719933.a

Power and Associates Desktop Personal Computer Satisfaction Study conducted among 1.956 user respondents.

with your i4867 Well, sit down in front of one of
these babies and find out what speed is all about.
Take aminute to read the features up there by the
monitor —starting with that sweet
little 60 MHz Pentium chip that's

nearly twice as fast as any i486 chip. Then call the
800 number below and find out how simple it is to
finance anew Dell® Pentium System. You won't find
anything in the same league. Not with all that
power. And not for $2,999. Yeah,
$2,999. That the kicker.

DLL
TO ORDER, CALL

800-934-9504
HOURS: MON.FRI 7A6.1.9PM CT SAT 10AM.6PM CT SUN 12PM.5PM CT
IN CANADA, CALL 800-668.3021. KEYCODE #1 lECA

Order Code #5000453

'1993 J.D. Power and Associates Desktop Personal Computer Satisfaction Study conducted among 1,956 user respondents.

