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THE NEW DELL SYSTEM 320LX 20 MHz 386SX.

keyboard of the new Dell System.
trig becomes clear. This is not
only is it 25% faster, but it also
3imilar to most 16 MHz SX's.
lly loaded. With a40 MB hard drive.
.pansion slots, so you can add
X and memory boards, modems
nvideo boards. It also comes
)chrome monitor.
rtable $2,599. The price you'd
16 MHz SX. A price that Dell'" can
cll direct and not through
ncludes next-day deskside service
:ion&Toll-free technical support
:ompany that manufactured the
car limited warranty And delivery
tas the system itself.
got to mention the full attention
of atotal solution supplier. A
company that's been voted
number one in all six PC
Week Customer Satisfaction
Polls for personal computers.
An award bestowed by the
toughest critics around-the
corporate volume buyers.
Our knowledgeable sales
representatives are as close as
your phone.
So think fast. Call now
and order aDell 320LX.

One of the fastest SX's around.

STANDARD FEATURES:
•Intele80386SX microprocessor running at 20 MHz.
•Minimum 1MB of RAW optional 2MB or 4MB
expandable to 16 MB (8 MB on the system board)
•VGA systems include ahigh-performance 16-bit
video adapter.
•LIM 4.0 support for memory over 1MB.
•Socket for 20 MHz 80387SX math coprocessor.
•5.25" 1.2 MB or 3.5" 1.44 MB diskette drive.
•Integrated high-performance hard disk interface
and diskette controller on system board (ESDI-based
systems include ahard disk controller).
•1parallel and 2serial ports.
•Enhanced 101-key keyboard.

•200-watt power supply.
•8industry standard expansion slots (7 available).
•12-month On-Site Service Contract provided
by Xerox:'.
"Commercial Lease Plan. Lease for as low as
$98/month.
A2Cerox Extended Service Plan pricing starts
at $261.
40 MB VGA Monochrome System
$2,599
40 MB VGA Color Plus System
$2,899
80 MB Super VGA Color System (800 x600) $3,199
100 MB SuperVGA Color System (800 x600) $3,399
Prices listed include 1MB of RAM. 190, 330 and
650 MB hard drive configurations also available.

ANNOUNCING NEW LOWER PRICES ON ALL DELL SYSTEMS.

rB86.r
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THE NEW DELL SYSTEM 425E 25W-1:1486 EISA.
The best value in high performance
PCs, combining 1486 performance,
12-ht EISA VO bin. and the industry's
top rated service and support.
STANDARD FEATURES:
•1486 micropnicessor running at
25 MU,.
•EISA architecture (downward
comixifible with ISA).
•Standard 4MBof RAM! exparidaNe
to 16 MB am system board, using
optional 1MB and 2MBSIMMs.
•VGA systems include ahigh
perfternance 16-bit video adapter.
•Socket for 25 MI-Is WE1TEK 4167
math coprocessor.
•5.25" 1.2 MB,, 3.5'1.44 MB
diskette drive.
•5half-height drive has,.
•Dual diskette and hard drive
controller.
•Sin 12-be EISA (ISA compatible).
plus tom 16-bit ISA expansion slots.
•High performance IDE (80 MB.
100 MR, 190 MB). and ESDI
(330 MB, 650 MB) hard disk &Yes.
•Enhanced 101-key keyboard.
•Ifmrallel and 2serial ports.
•231-watt pswer supply
•12-month On-Site Service Contract
prievided by Xerox,
«Commercial Lease Plan. Lease'«
as low as $286hnonth.
Xerox Extended Service Plan
pricing starts at $672.
80 MB VGA
Monochnone System
57.899
190 MB VGA
Color Plus System
$8.699
330 MB Super VGA Color
System (WO x600)
$9,599
650 MB Super VGA Color
System (WO y600)
$10.799
Prices listed include 4MB of RAM.
100 MB hard drive configurations
also available.

THE I3ELL SYSTEM 325 25MHs 186
and DELL SYSTEM 310 20MHs 386.
The best combination of performance
and velue available in their clam.
STANDARD FEATURES:
•Intel 80386 mwnywocessor running
at 25 MHs (Dell 325) and 20 MI-Is
(Dell 3103.
•Minimum IMB of RAM. optional
2MIR or 4MBiff RAM• ex(endable
to 16 MB (using adedicated highspeed 32-he memory slot).
•Ashunced Intel 82385 Cache
Menu sty Controller with 32 KB of:
(ugh-speed static RAM cache.
•Page mode interkaved memory
architecture.
•VGA systems include ahigh
performance 16.1ut video adapter.
•St sc her tor 25 MHz (325) and
20 MI-Is (3)0) Intel 80387 or
25 Mlis (325) and 20 MU: (310)
WEITEK 3167 math copnwessor.
•5.25" 1.2 MI5& 3.5" 1.44 MB
diskette drive.
•Dual diskette and hard drive
controller.
•Enhanced 101-key keyboard.
•1rymillel and 2serial ports.
•200-watr power .priy.
•8industry standard expansion skes
(6 amilable)•
•12-month On-Site Servke Contract
pnwided by Xerox: **Commercial Lease Plan. Lease for
as low as $131(month (325) and
$112htionth (310).
Xerox Extended Service Plan
pricing starts at $370 (325) and
$251 (310).
325
11.2
40MB VGA
Monochmme
System
$3,599 $2,999
80 MB VGA Color
Plus System
$4.099 $3,499
80 MB Super VGA
Color System
(800 if 600)
54.199 $3.599
190 MB Super VGA
Color System
(800 x600)
$4.699 $4.099
Prices hued ins lude 1MB of RAM.
100. 330 and 650 MB hard dnve
menfiguranons also amilaNe.

THE DELL SYSTEM 316SX 16 MHz
386SX and DELL SYSIEM 210
12.5 MU: 286.
The perfect Env prof& mainstream
computers.

THE DELL SYSTEM 116LT
16 MFIs 3865X.
This full-featured. batterypowered I86SX laptop costs
tem than most 286 laptops.

STANDARD FEATURES:
•Intel 80386SX micropmcessor
running at 16 Mlis (Dell 316SX)
and&5286nocroprocessor running at
12.5 MHs (Dell 210).
•Minimum 512 KB of RAM, optional
640 KB. IMR or 2MB of RAM•
expandable to 16 MBI8 MB1316SXI
and 6MB12101on system board).
•Pose mode interleaved memory
architecture.
•LIM 4.0 support for memory aver
640 KR.
•Integrated diskette and high
perlormance 16-bit VGA video
controller on system hoard.
•Socket for Intel 80387SX (316SX)
and 80287 (210) math coprocessor.
•5.25" 1.2 MI5 or 3.5" 1.44 MB
diskette drive.
•Integrated high performance hard
disk interface on system board.
•Enhancml 101-key keyboard.
•Iparallel and 2serial ports.
•3full-used 16-hit AT expansion skos
available.
•12-month On-Site ServWe Contract
prvaadedhr Xerox:
**Commercial Lease Plan. Lease for
as low as $73/month (316SX) and
$62/rnionth (2101•
Xerox Extended Service Plan
pricing starts at $196 (316SX) and
5158 (210).

STANDARD FEATURES:
•Intel 80386SX microprocessor
running at 16 ?OH:.
•Minimum 1MB of RAM. opty ma)
2MBol RAM• expandaNe to MB
(on die system hoard wang IMB

316SX LO
20 MB VGA
Monochrome
System
$1.949 $1,649
10 MB VGA Color
Plus System
$2.449 $2,149
40 MB Super VGA
Color System
(800 n600)
$2.549 52.24 9
80 MB Super VGA
Color System
(8)70 x600)
$2.749 $2.44 9
PreCeS listed include I
MB of RAM
2MB versions of the above systems
are available for an additional $2i110
1C0 and 190 MB hard dnve
configurations also available.

20MB. IMB RAM
20MB, 7MB RAM
40MB. 1MB RAM
40MB,2 MB RAM

•LIM 4.0 support for memory over
IMB.
•Adjaar.rhleandderachahIe640n 480
VGA Liquid Crystal Display.
•One industry standard hall -sise 8-bit
expansion slot.
•Socket tin- 16 MI-Is Intel 80387SX
math certswessor.
•3.(" 1.44 MB diskette any,
•83-key keyboard with embedded
numeric keypad and separate cumor
control keys.
•Iparallel. Iserial. and external
VGA monitor port.
•Connector for 101-key keyboard or
numeric lœyind.
•Tom remissible and rechargeable
NiCad Kittery packs utilising Dell's
'X:onfinimus Iliwer Batten: System"
(patent pending).
•9E Adapter.
•12.month On-Site Service Gouract
prifeykyl by Xenef:.)*Cotmnercial Lease Plan. Lease for
as low as $120/numth.
Xena Extended Service Plan
pricing starts at $303.
$3.199
$3,399
$3,499
$3.699

10. All systems:ire plum igniphed with optional ewars. All pricesand specificationsare subject to change with.. notice. IklIcannot he responsible for errors in typographyorphimerapliy. ••Payment hew-Jim 36-month. apen.eryl lease. Leasaig arranged by Leasing
1. UNIX is aregistered trademark of AT&T in the United State. and tither mummy, Other trademarks arid trade names are used to identify the entities claiming the marks and namesor their priducts. 1)(11Computer Gyro:ay in
A f) CODE 11E1 (s
"weGintract, plisme write to ()ell Computer Ca Ypirat rim. 9505 Arboretum Boulevard, Alle1/1,TM. 78759.7299. ATTN: Viarneity C)1990 13ell (:impure, (k a:potation. All rights reserved.
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'Performance Enhancements: Hithin the (test megabyte of memory, I2/4 KB (31MX. 316121 .and 210) Or 184 KB (120LX. 32 5mu.1425E)ofmeneory is teemed/or use by the ry stem to enhance Perforrnim‘r. Co be oPtorrulik d..bkdo. 3I6SX and 2
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320LX 20MHz 386SX

Sure, the Dell System® 320LX is fast. But it's priced to get aquick response, too. Look inside for details.

TO ORDER, OR FOR OUR CATALOG, CALL NOW.

800-365-8811

DELL

com ru

TER
CORPORATION

FOR NETWORKING OR UNIX* INFORMATION.

800-678-UN1X

In Canada 8(X)-387-5752. In the U K. 0800 414535. In France (1)05.00.33 55. In Germany 061031 701-0. In Sueden 0760-713 50.
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Years From Now,
Standard Features
at $5995...
EISA
33-MHz 386
64-KB Cache
5-MB RAM
106-MB H
What mo
could

An Honest,
Affordable
Upgrade Path.

'
•

s.

You know what you want
from a 386Tm PC. ALR's

ALR's PowerVEISA 33/386
offers you an honest,

PowerVEISA 33/386
delivers. Cached 33-MHz
performance, plenty of RAM
to run even the bulkiest of
today's applications, a choice
of high performance hard
disks, and EISA compatibility
— all at aprice that puts
many similarly equipped ISA
systems to shame. So what
more could you want?

affordable upgrade path to
ALR PowerVEISA i486/33 Module

Prices and configurations sut,ect to change without notice.

25-MHz, 33-MHz (available
second quarter) and future
i486TM processors.
ALR PowerVEISA
i486/25 CPU Module

ALR PowerVEISA
386/33 CPU Module

ALR PowerVEISA System Board

How about the future?
Shown with optional monitor. Prices based on US. dollars.

s

- s, • '

•

It's Still What
You Want...
Introducing the ALR
PowerVEISA 386/33TM

V

ALR
PowerVEISA 386/33
Model 110
i386 33-MHz CPU
5-MB RAM
64-KB Cache
106-MB Hard Drive
EISA
Optional VGA
add $295

AST
Premium°386/33
Model 115V
i386 33-MHz CPU
2-MB RAM
32-KB Cache
110-MB Hard Drive
ISA
VGA

$6,290

$8,495

i486 25-MHz Upgrade
i486 25-MHz Upgrade
add $1995
add $2995
EISA Standard
Optional EISA Upgrade
add $1250
$8,285
$12,740
PowerVEISA costs $2200 less today; over the
years, it can save you more than $4400!
latest in 32-bit I/O and bus
emodular design of this
mastering technology, while
system lets you change
remaining compatible with 8
processors in about five
minutes. More importantly, you and 16-bit "AT" boards.
can change the CPU module
Even the PowerVEISA's
without having to replace
innovative FlexCache+
cache or system memory,
saving you hundreds of dollars memory architecture was
built for the future. Based on
when compared to some
compet-itive upgrade schemes. ALR's award-winning
FlexCache architecture, this
64-bit dual-bus design
Engineered for the future, the
incorporates an advanced
floor-standing chassis of the
"read and write back" 64-KB
PowerVEISA 386/33 can
cache. FlexCache+ has been
accommodate a total of 49-MB
fine-tuned for optimum
of memory and up to 1.2-GB
efficiency, especially when
(gigabytes) of fixed disk
combined with an i486
storage. Its EISA capabilities
processor upgrade.
let you take advantage of the
ALR is a registered trademark and PowerVEISA is atrademark of Advanced Logic Research. Inc.
trademarks of Intel Corporation.

Add ALR's one year factory
warranty, on-line technical
support, and optional on-site
service from IntelTm to round
out one of the best PC investments around.
The PowerVEISA 33/386 -ready to meet today's needs
and tomorrow's challenges.
For more information on the
PowerVE1SA 33/386 and ALR's
complete Une of systems, please
call:
1-800-444-4ALR

LR:

9401 Jeronimo Irvine, California 92718
(714) 581-6770 FAX: (714) 581-9240

AST and AST Premium are registered trademarks of AST Research Inc.

AT is a registered trademark of International Business Machines Corporation
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Intel, 388, i386. and i486 are
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Product Focus/138

COVER

STORY

Laser Printe-s
Get Personal
PAGE 138

The era
of the personal laser
printer is upon us,
with this vanguard
of Series II compatibles
leading the way.
STATE OF THE ART

NEWS
116
19

MICROBYTES
Late-breaking technology
and industry reports
from the BYTE news staff.

42

WHAT'S NEW
Product snapshots of
recent hardware and software
announcements.

160

167

Plus, Spinnaker offers true
multiplatform compatibility
174
DaynaFile, lets the NeXT
Computer use floppy disks
FrameMaker 2.0, Frame
Technology's version for the Mac

186

196
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COMPUTING WITHOUT
KEYBOARDS
Introduction

205

Smoke and Mirrors
In an industry as new as ours,
it's too early to rest on our
collective laurels.

215

The New 486s:
Are Faster FPUs Enough?
Spear and Dyna Micro's 25-MHz
i486-based systems capitalize
on the chip's integrated FPU.

Living in aVirtual World
Head-mounted devices and
stereoscopic viewers help add
sound, sight, and touch
to your computerized toolkit.

225

The Spoken Word
Researchers at Carnegie Mellon
report on voice interfaces
for computers.

Power Servers
File servers from Zenith
and Storage Dimensions face off.

237

Telltale Gestures
A look at devices that will
change how you manipulate
3-D design applications.

Notebook Newcomer
The VH-286 from Airis offers
features, power, and low cost.

REVIEWS

SHORT TAKES
Turbo C++, another landmark
product from Borland
HyperCard 2.0, Apple greatly
improves version 1.2

202

133

FIRST
IMPRESSIONS
110

WINDOWS SHOPPING:
3.0 Applications Take Shape
A look at the first crop
of Windows 3.0-compatible
applications.

Personal Iris: The Dream Maker
A living-color look at
the Silicon Graphics Personal
Iris 4D/25.

238

C++, Plus
Zortech's C++ 2.0 may make
an 00P believer of you yet.

Coming Soon to aCAD Lab
Near You
3-Draw lets you sketch out
your ideas in 3-D.

243

The Personal Network
Organize companywide
information into personal views
with Lotus Notes.

Sign Here, Please
Interactive tablets enable
free-form communication
between you and your computer.

252

From Hand to Mouth
A sampling of recent developments
in user interfaces.
COVER PHOTOGRAPHY: PAUL AVIS © 1990

REGIONAL SECTION
begins after page 64

Down to Business/87

The World According to Micros/256

EXPERT

ADVICE

65
COMPUTING
AT CHAOS MANOR
Life, Liberty, and the Pursuit
of CD-ROMs
by Jerry Pournelle
Jerry examines new CD-ROMs
of classics, including the
Bible and Shakespeare's works.
81
THE UNIX /bin
Go Ahead, Make My Day
by David Fiedler
Tips on installing freely
available Unix software.

DEPARTMENTS

FEATURES
256

The World According to Micros
Need to know some exotic
geographic facts? Try one of
these 24 world atlas packages.

271

3-D Graphics, from Alpha
to Z-Buffer
The dedicated memory of graphics
workstations speeds up their ability
to render in three dimensions.

305
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Editorial: The Software Story
of the Year

34

Letters, Ask BYTE, and Fixes
Of archives and Coke-can
comparisons.

The BYTE VIP Awards
BYTE's readers have chosen
ahost of hardware and software
as Very Important Products.

HANDS

ON

283

UNDER TILE HOOD
Reach Out and Touch Your Data
Three input devices, ranging
from $100 to $15,000, let you
"hand it to computers."

293

SOME ASSEMBLY REQUIRED
PostScript Insider Secrets
Don Lancaster, apioneer of the
microcomputer revolution, reveals
PostScript tricks for better output.

READER SERVICE
347 Editorial Index by Company
348 Alphabetical Index to Advertisers
350 Index to Advertisers
by Product Category
Inquiry Reply Cards: after 352

Spotlight
A new source of European
computer information, and a
"virtual environment" expert.

PERSPECTIVES
356

CHAOS MANOR MAIL

358

PRINT QUEUE
Zen and the Art of Assembly
A remarkable series of books
argues that assembly programming
is easier than learning to play
the piano.

360

STOP BIT
Quest for aMouseball
One man's journey in search
of an elusive IBM mouseball.

PROGRAM LISTINGS
From BIX: See 280
From BYTEnet: call (617) 861-9764
On disk: See card before 169

87
DOWN TO BUSINESS
Up Close and Personal
by Wayne Rash Jr.
Personal organizers let you
calculate, compute, and transfer
data on the fly.
91
MACINATIONS
CAD: The Mac Can Do That?
by Don Crabb
With processing power galore
and large monitors, Don proves
that the Mac can deliver.
97
OS/2 NOTEBOOK
Free at Last!
by Mark J. Minasi
Thanks to OS/2's new memory
architecture, you no longer
have to squeeze code into
64K-byte segments.
105
NETWORKS
Networks Shouldn't Be This Hard
by Mark L. Van Name
and Bill Catchings
Getting PCs up and running
on aLAN is too much of ahassle.
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Integrate sophisticated features
into your Microsoft C and QuickC
applications with

CTOOLS PLUS/6.0m
C TOOLS PLUS version 6.0 is filled
with many advanced routines for
developing high-powered C applications, including: virtual, stackable
menus and windows with full mouse
support and optional
"drop shadows"; multiple virtual pop-up
help screens; aminiature multi-line
editor for gathering
user responses in a
robust fashion; a
single function call
which can move, resize,
and promote a window or
menu on top of all others; the
ability to update covered windows
automatically when they are written
to; support for EGA, VGA, and
MCGA text modes including 30-, 43-,
and 50-line modes; support for the
enhanced (101/102 key) keyboard.
All this and more for only $149!
C TOOLS PLUS/6.0 also contains
functions for writing interrupt
service routines; creating pop-up
memory resident applications;
general memory "peeks" and
"pokes"; access to the DOS PRINT
utility; as well as many other
general utility functions and
macros.
COMPLETE PROFESSIONAL
PACKAGE.
Blaise Computing% function
libraries offer easy to use solutions
to your programming needs. You
get source code, complete sample
programs, and acomprehensive
reference manual with extensive
examples. Supports QuickC and
Microsoft C 5.0 and later.
30 DAY GUARANTEE.
If during the first 30 days you are
not completely satisfied, we'll
refund your money.
Other powerful products from Blaise
Computing
CASYNCH MANAGERTM
ASYNCH PLUSTM
189
VIEW232TM
189
POWER SCREENTM
149
POWER
TOOLS
PLUS
1189
Turbo CTOOLSTm
149
"'
149
Call today for more information

(800) 333-8087
BLAISE COMPUTING INC.
2560 Ninth Street, Suite 316
Berkeley, CA 94710
.
41.5) 540-5441
FAX (415) 540-1938
Trademartts are
property or their
respective holders.

6

BYTE • JULY 1990

GROWTH, CHANGE,
AND 3-D I
NTERFACES
A new source
of European computer
information, and
a "virtual environment"
expert

T

his month we throw the spotlight on our London-based senior editor, Colin Barker, who
works on our international coverage. (BYTE's International section is
sent out to almost 130,000 readers
worldwide.) He will also help make sure
that the rest of us are aware of the exciting
things happening around the world.
Before coming to BYTE, Colin was
the editor of DEC Computing, the leading
British magazine focusing on products
from DEC. Before that he spent some
time as editor of Which Computer?, one
of the leading British microcomputer
magazines.
Colin is based in McGraw-Hill's new
offices in Wimbledon. And, although he
is officially based in the U.K., Colin will
be spending agood amount of time hopping around Europe, digging out the
most important news and developments.
He can be reached at BYTE/McGrawHill, Wimbledon Bridge House, 1Hart-

field Rd., Wimbledon, London SW19
3RU, UK.
Virtual Environments
On another topic, we are pleased to have
an article in this month's State of the Art
section by Scott S. Fisher, the foremost
authority on virtual environments (see
"Living in a Virtual World" on page
215). Virtual environments provide you
with a way to enter three-dimensional
space in your computer and interact with
it, "one on one."
From 1978 to 1982, Scott was amember of the Architecture Machine Group
at MIT, where he helped develop the Aspen Movie Map surrogate-travel videodisk project and several stereoscopic display systems for teleconferencing and
telepresence applications. His current research focuses mainly on stereoscopic
imaging technologies, interactive display
environments, and developing media
technology to represent "first-person"
sensory experience.
As director of the Virtual Environment Workstation Project at NASA's
Ames Research Center, Scott's objective
is to develop amultisensory "virtual environment" workstation to be used in
space station teleoperation, telepresence,
and automation activities. As we look for
more creative, efficient, and realistic
ways of establishing interfaces between
us and our machines, the virtual environment provides an alternative to the 2D space of aflat screen. •

At last, an assistant that
follows your .irections

11111111111111111111111111111111Pip ,...
se-

;

•

100% autorouting.

Wouldn't it be great to
delegate your routing?
You can! We know your time is
valuable. That's why Wintek
pioneered comprehensive and
affordable CAD packages for IBM
personal computers. HiWIRE-Plus
continued that tradition, integrating schematic-capture features
and printed-circuit-artwork
capabilities into one versatile
package.

New autorouter.
The Autorouter for HiWIRE-Plus
is powerful enough to handle the
most demanding design problems,
yet simple enough for a casual
user. Just turn it loose on your
design. It's hassle free because
it works long hours, without supervision or errors.

The autorouter for HiWIRE-Plus
rips-up, reroutes, and with appropriate design rules, racks up
100% completion.
Forget gridded routers. This
autorouter places vias and traces
anywhere your design rules
allow. With 1-mil resolution.
=7-Vary trace width and spac.ng for
individual networks. Route 1, 2,
3, or more tracks between IC
and connector pins.
Set up boards from 1to 250
layers, up to 60" >< 60".
Specify shape, size, and type
of vias, layer-by-layer: throughhole, blind, buried, micro.
Specify via types for individual
networks.
Use fewer vias and layers than
comparably priced autorouters.
For use on your IBM PC, XT,
AT, PS/2, or compatible with
640K RAM.

Why pay more for a 100%
autorouter?
Compare the features ana
performance to packages costing
five times more. HiWIRE-Plus and
the Autorouter for HiWIRE-Plus
sell for $895 each. Both have a
no-nonsense, 30-day moneyback guarantee. With unlimited,
toll-free, no-charge technical
support.
Let HiVVIRE convince you that it
makes a great assistant. Call us
toll-free at (800) 742-6809 today
and put HiWIRE-Plus and the
Autorouter for HiWIRE-Plus to
work for you tomorrow.

A METE:-1
Wintek Corporation
1801 South Street
Lafayette, IN 47904-2993
Fax (317) 448-4823
Phone: (317) 742-8428 or

(800) 742-6809

Australia: Wintek Software. Phone (08) 2720028. Fax (08) 3733145
Europe: RIVA Ltd, England, Phone 0420 22666, FAX 0420 237000 /Brazil: Comicro, Phone (11) 289-7193 /Japan: BEST, Phone: (03) 374-1161, FAX (03) 374-9450
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Superior performance in all e
Like your friendly neighborhood
mailman, you can always count on
Microsoft to deliver. Because no matter
what kind of
system you're
currently using, we offer
the best word
processing
application.

And, quite frankly, we're not the
only ones who think so.
Word for Windows': our graphicsbased PC program, was rated the best
word processor by Info World While its
character-based counterpart, Word 5.0,
was given Software Digest's highest
rating. There's aWord 5.0 for XENIX,
too. And last, but not least, Word 4.0
for the Macintosk which also received

Customers inside the 50 United States call (8001541-1261, Dept. LO2 In Canada. call (416)673-7638 Outside the US and Canada. call (206)882-8661.0 1990 Microsoft Corporation. AI'rights re:wiled

nvironments is our motto, too.
Software Digest's highest overall rating. complete file conversion capabilities.
But while they're considered
For more information about
superior individually, few people realthe Word family, including our soonize how well our Words work together. to-be-released OS/2 version >call us at
They not only read and write to each
(800) 541-1261, Department L02.
other, but to other programs as well. So
We'd ask you to write, but mail
file sharing couldn't be easier.
carriers work hard enough already
And switching from your existing program is also painless, thanks
to context-sensitive, on-line help and
Making it all make sense -

Microsoft

Ilierose and the Microsoft logo are registered trademarks and Making it all tnake sense is a trademark of Microsoft Goporathm. Macintosh is a registewd trademark of Apple Computer. Inc.

EDITORIAL
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Fred Langa

THE SOFTWARE
STORY OF THE YEAR
Windows 3.0 is a
landmark product that
will have aprofound
effect on everything

1

n last month's cover story, BYTE
senior editor (and Windows expert)
Jon Udell introduced Windows 3.0,
explaining what it is and how it fits
into the spectrum that starts at vanilla
DOS and ends with 32-bit OS/2. There is
much more Windows coverage this
month, focusing on applications; and
we're planning additional special coverage in August. Why all the fuss?
Because of this: We expect end users
and corporations to flock to Windows by
the millions. The ripple effects of those
millions of copies of Windows will, in
turn, be felt in almost every corner of the
desktop computing world.
Jon has been using prerelease versions
of Windows 3.0 since last year, and
based on that extensive experience, he's
come up with astaggering list of the implications of Windows. Here are a few
highlights from his notes:
286 Systems: Windows 3.0, not OS/2,
is the solution for the installed and stillgrowing 286 base. Windows delivers to
286 machines the three key benefits that
it was originally thought OS/2 would
provide: large memory, multitasking,
and intertask protection. Windows 3.0's
cooperative multitasking and memory
management rescue the faster 286 machines from obsolescence and make
them—for many home and business
uses—a reasonable and very inexpensive
choice.
386 Systems: Although Windows 3.0 is
a16-bit product, it's going to sell alot of
32-bit hardware. A 386 running Windows, equipped with aSuper VGA board
10
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like the Video Seven VGA (640 by 480 by
256 pixels) and aslew of Windows 3.0
applications, is arguably the most costeffective and versatile desktop machine
you can buy today. Windows 3.0 inherits
the rich library of existing Windows software, all of which runs much better
thanks to Windows' ability to run itself
and its applications in extended memory.
This makes the 386 very attractive relative to aMac II: functionally comparable
and considerably cheaper.

ful graphics accelerators/coprocessors to
proliferate.

Macintosh: Windows 3.0 may actually
boost sales of Mac systems and software
because Apple will almost certainly have
to lower prices to compete against increasingly Mac-like, inexpensive DOS/
Windows boxes. Lower prices mean that
more people will be able to afford Macs.

Watch for additional growth in DOS
extender products. Windows 3.0 is itself
aDOS extender; that is, while relying on
underlying DOS services, it gives applications access to extended memory.
Windows will become the premier DOS
extender, but it won't kill the other ones.
The forthcoming DPMI (DOS Protected Mode Interface) specification provides hooks so that DOS-extended pragrams built with the Phar Lap Software,
Rational Systems, or Ergo Computing
toolkits can run and multitask under
Windows 3.0. If this comes to pass, 32bit applications like AutoCAD 386, built
with Phar Lap tools, will theoretically be
able to run in 32-bit mode using aflat
memory model, yet they'll be able to coexist with Windows 3.0.
In the DBMS arena, Windows is a
great platform for the client half of distributed applications. Windows will be a
front end to NetWare, OS/2, Unix, and
mainframe database servers. Tools like
SQLWindows (for the interface development) will be hot, as will Windows implementations of network protocols like
TCP/IP for bridging DOS/Windows machines across avariety of network architectures.
Windows 3.0 is a landmark product
whose effects we'll all be living with for
years to come. Things just got awhole lot
more interesting.
—Fred Longo
Editor in Chief
(BIX name "flanga")

Memory: As people get used to multitasking and to more powerful applications, adding that extra 2or 4megabytes
of RAM really starts to make sense. The
relationship between added RAM and
added productivity will become much
more linear for lots of folks.
Networks: Windows 3.0 includes excellent support for avariety of networks, including LAN Manager, Novell NetWare,
3Com, and Vines. Smaller fry, like
LANtastic and Grapevine, will almost
certainly join the party as well. With
good drivers, Windows is better than
OS/2 or Unix at hiding much of the complexity of using anetwork—and, unlike
the Mac, Windows encompasses many
hardware sources. Expect the combination of Windows and a network to become an overwhelming standard in many
corporate settings.
Graphics: Windows 3.0 removes previous limitations on memory and color
management, and it also provides singledriver simplicity (no more having to juggle apile of separate application-specific
drivers). Expect Super VGA and power-

Software: Windows will finally allow
DOS systems to perform well in previous
Mac strongholds like desktop publishing,
presentation graphics, and image processing; watch for developments there.
In fact, demand for all Windows 3.0 applications will be intense; that, in turn,
will fuel demand for more and better
software development tools.

New Turbo C++ Professional

the 640K barrier. Just select the application
code you want to overlay, and VROOMM
does the rest—swapping modules on
demand. It's fast, easy, automatic.

Another +
Turbo C++ Professional gives you all the
tools you need to build fast, reliable C++
programs.
Turbo Debugger® 2M debugs your
object-oriented programs. This powerful
new version is the first and only debugger
to support reverse execution. Letting you
step backwards through your code to find
the bugs you might have missed.
New Turbo Profiler," the world's first
interactive profiler, displays histograms of
your program's performance. With it, you

Be
Objective

Object-Oriented
Programming
(00P) is programming in the '90s. It's the
next step after structured programming
and is the best way to write applications.
So Borland combined the power of 00P
with the efficiency of Cto produce new
Turbo C++ Professional.
And Turbo C++ Professional is the first
Turbo-charged native code C++ compiler
that brings Object-Oriented Programming
to your PC. Since Turbo C++ Professional
also compiles ANSI Ccode, you can be productive with Cnow, and move to C++ at
your own pace.

RIMOHE lEADININ OnkCi

Environment ++

TURBO C.+

The best compiler deserves the best environment, and our new Programmer's
Platform -environment makes you more
productive. It features overlapping windows and mouse support. And sports anew
multi-file editor, an integrated debugger,
and asmart project manager. Its advanced
open architecture lets you integrate the
tools you need to feel right at home.

PROFESSIONAL
NOR L•Il

1LISCIOURGED -•
PROGRMWMG

Fan
Lela

can easily spot execution bottlenecks, and
see where improvements or redesign of
your code will yield maximum performance
gains.
And Turbo Assembler® 2M lets you
replace time-critical segments of your code
using the world's fastest MASM-compatible
assembler.

VROOMM adds room
VROOMM" (Virtual Runtime ObjectOriented Memory Manager) lets you break

Turbo C++ Professional Compiler
•C++ conforming to AT&T's 2.0
specification
•C++ class libraries
•Full ANSI Ccompiler
•VROOMM overlay manager
•Complete documentation and tutorials
Programmer's Platform
•Open architecture for integration of
your own tools
•Overlapping windows with mouse
support
•Multifile, macro-based editor
•Smart project manager provides visual
MAKE
•Integrated debugging and hypertext help
Turbo Debugger 2.0
•Class hierarchy browser and inspectors
•Reverse execution provides "true" undo
•286 protected-mode and 386 virtual-mode
debugging
•Keystroke record and playback
NEW Turbo Profiler
•Displays histograms of program
execution
•Tracks call history, overlays, interrupts,
file 110
lbrbo Assembler 2.0
•Multipass assembler with NOP squishing and 486 support

Special Introductory Offer

The suggested retail price for Turbo C++
Professional is $299. 95 ($199. 95 for
Turbo C++). For alimited time, Borland
is offering its dealers and distributors special introductory discounts.* So be objective, and SEE YOUR DEALER or call
Borland** at 1-800-331-0877 now!
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Code: MC68
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Fly in bigger skies.

The 16" MultiSync 4D and 20" 5D monitors.
Our largest high-resolution color monitors. Digitally controlled, the 4D supports VGA through 1024 x 768, the 5D, up to 1280 x 1024.

It's a matter of space. And pace.
Your ideas could use as much of both as they can get. Which is why
you should consider upgrading to one of our larger MultiSync

moni-

tors. Then you can add the best graphics accelerator you can find. The
MultiSync Graphics Engine Board, to name one prime example.
Together, they'll increase your system's productivity immensely, by

Computers and Commun.catIons

On afterburner.

The MultiSync Graphics Engine Board. Uses 50MHz TMS 34010 graphics processor lo accelerate software applications as much as 900%.

allowing you to put far more information on your screen, far faster.
We're talking more windows. More words. More detail.
Above all, more speed.
Interested? Call 1-800-FONE-NEC for technical information. Or
1-800-826-2255 for literature. In Canada, 1-800-268-3997. We'll show
you how to give your productivity a major boost.
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Standard
Speed

Il

Interfaces

RS-232C/422 Serial, Centronics
Parallel, and Appletalk

Fonts

39 Adobe PostScript

Pages Per Minute

Fonts

Cassettes

2250-Sheet Letter-size

Rani

2Megabytes

Emulation

HP Laserjet*

Series II Diablo* 630

Specificationo am subject to change uithout notice. This product may he sub ¡net to
export control regulations.

g-you-want-to-publish publishing.
Introducing the Panasonic KX-P4455 Laser Partner with Adobe*
PostScript:*
It will bring apolished, professional look to everything you print.
Anew persuasiveness to all your communications.
Now you can enhance every proposal, every report, every memo with
multiple fonts, varied type sizes, even graphics rotated and scaled to fit.
Al! at up to 11 pages per minute, and with superb print quality.
You get all the features you need to get the most out of PostScript...
standard. Features like dual-bin paper cassettes, and interfaces for MS-DOS,*
UNIX* and Appletalk,* standard.
In fact, you'll find this asurprisingly affordable way to make alittle
publishing history of your own. For more information, and details on
how to get up to $475.00 worth
of free Adobe typefaces,
Printers, Peripherals, Computers,
toll free 1-800-742-8086,
Copiers, 7jpeuliters and Facsimiles
extension 190.

Panasonic,

Office Automation CCA

)4111k.
*PostScript, Laser:jet, lNIX. Nlacintosh and Appletalk, MS-DOS and Diablo are registered trademarks of
Adobe Systems Inc., Hevdett- Packard Inc., AT&T, Apple Computer Inc., Microsoft Corp., and Xerox Corp.,
respectively.
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Multitasking
115 Temple Ave
2055 North Seam
21200 South Hampt
890 Airport Par
535 West 5th St
851 South Miishi
320 Main Street
700 MW 3rd Stree

Aren't you glad Windows
and OS/2" aren't the only
way to multitask and
window on the PC.
It's all very well to look
at screen after screen of
colorful graphics and new
programs. But the brutal
truth is that these environments require extensive, expensive hardware
upgrades for 80% of PC
users. Not to mention new
or upgraded software.

Introducing
DESQview 226.
More productive
because it multitasks
more programs.

The latest generation of DOS
programs is getting better. Lotus
1-2-3 v2.2 and Release 3, Metro,
Freelance, Microsoft Word, AutoCAD 386, Ventura Publisher
Professional—all are smarter
about using memory. And
DESQview lets you run all these programs in multiple windows and multitask
DESQview 2.26 makes them
them—all without major modifications to the computer you own now. And without
work even better.
replacing or even upgrading your favorite programs.

It all adds up to $1,200 to
$2,500 per PC—and that's for
the hardware and software alone. To say
nothing about amajor investment in the
time it will take to learn new ways of
working.

If all you want is enhanced
productivity from your PC, that's too high
aprice to pay.

DESQview does it all.
For less.
DESQview runs the programs you
know and love in multiple windows,
multitasks them and even lets you choose
whether or not to use a
mouse. And it does it all
today In fact, DESQview's been doing it for
ova four years now.
People all over the
world are using DESQview
to manage customized work environments
like those shown here. They are using it to
cut and paste data between programs

running in multiple windows, running
sorts and recalculations in the background,
and they're operating in text and graphics
modes in windows side-by-side.
With no drama, no fireworks and no
huge memory or disk space requirements.

Mice are steadily becoming
more popular, and v2.26 provides
improved support for mouse menus withir
windows. At the same time, for those who
just aren't comfortable with mice, it also
provides much greater flexibility for
I
f •

In fact, DESQview runs on 80386,
TECH
wel2 198tk
Solutions
80286 and even 8086 and 8088 PCs. Its
PRODUCT
••v
low memory overhead means you don't OF THE
Operann,
Envu”nment
YEAR
have to buy afaster computer to comSome of DESQview's recent awards.
pensate for the demands of acomplex,
memory-hungry 'graphical' operating
assigning and reassigning special keys
system.
within windows.
And DESQview builds on and extends
Our users asked for more support for
DOS—the most robust, stable operating
3270 and other terminal emulation.
system available for your computer.
DESQview v2.26 has it.
Plus, you don't give up any flexibility
You asked for support for awider
in choosing programs. Not only does
range of hardware: CD-ROM, scanners,
DESQview run virtually all DOS programs,
comm ports, etc., v2.26 has it.
it runs most Windows programs as well.
And you asked for help in handling
No wonder major corporations all over
troublesome TSRs. DESQview helps
the world have chosen to standardize on
straighten them out.
DESQview.
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The vast majority of programs run in DESQview—even Windows 2.0 programs!
And some programs take special advantage of DESQview to enhance their operation. FNN NewsReal and products using Spreadsheet Solutions' @DV 'Hot Links',
for example, use windowing, multitasking and interprogram communications.

And hundreds of thousands of
people use our QEMM, the
expanded memory manager for
users of 80386 PCs and IBM PS/T models
50 and 60 that makes it easy for your
programs to break the 640K memory
barrier.

your memory is being used; even which
parts of RAM are faster. You'll see where
TSRs, utilities, drivers and buffers work,
and find all the pockets of idle memory.
QRAM is our memory optimizing utility

Our newest products, Quarterdeck
Manifest and QRAM help you understand
and optimize the critical first megabyte of
your PC's memory
Manifest does for memory what PC
Tools Deluxe does for disks. It guides you
'under the hood' of your PC, showing how
DESQview System Requirements: IBM Personal Computer and 100% compatibles (with 8(86, «8, 80286, or 80386 processors) with monochrome or
color display; IBM Personal System/2 •Memory: 640K recommended; for
DESQview itself 0-145K •Expanded Memory (Optional): expanded
memory boards compatible with the Intel AboveBoard; enhanced
expanded memory boards compatible with the AST RAMpage; EMS 4.0
expanded memory boards •Disk: two diskette drives or one diskette drive
and a hard disk • Graphics Card (Optional): Hercules, IBM
Color/Graphics (CGA). IBM Enhanced Graphics (EGA), IBM PS/2
Advanced Graphics (VGA) •Mouse (Optional): Mouse Systems, Microsoft
and compatibles •Modem for Auto-Dialer (Optional): Hayes or
compatible •Operating System: PC-DOS 2.0-4.0; MS-DOS 2.0-3.3 •
Software: Most K-DOS and MS-DOS application programs; programs
speak to Microsoft Wmdows 1.03-2.1, GB,4 1.1-3.0, IBM TopView 1.1 •
Media: DESQview 2.0 is available on either 5-'/," or 3-'/2" floppy diskette.
Trademarks are property of their respective holders: IBM, OS/2, PS/2,
Interleaf, TopView, Lotus, 1-2-3, Metro, Freelance, AutoCAD, Ventura
Professional Publisher, PC Tools Deluxe, Intel, Above Board, AST,
RAMpage, Hercules, Mouse Systems, Hayes, Microsoft Windows,
Microsoft Word, GEM, FNN NewsRal, Spreadsheet Solutions.
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At Quarterdeck, our
philosophy has always been to
increase your productivity in
logical, economical steps—not to
reinvent asystem that works for
you.
Our best known product,
DESQview, has over amillion
users.

into da

to let you move utilities,
drivers and TSRs out of
'lower' memory and into
idle memory locations 'up
high,' giving your
programs as much as 130K
more elbow room. QRAM
makes it easy to optimize
your memory Even if
you've never used anything
but 1-2-3 before.
Quarterdeck products
help you get the most from
the software and hardware
you own today.

To find out more about
our family of productivity enhancement
products, return the coupon below with
the appropriate boxes checked. Or see your
authorized Quarterdeck dealer.

Quarterdeck Office Systems, 150 Pico Blvd., Santa Monica, CA 90405 (213) 3929851 F
ax: (213) 3993802
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Send Info 5- 1/
4
DESQview 386 v2.26 Multitasking windowing environment 0
DESQview v226 Multitasking windowing environment
U
QEMM-386 version 5.0
QEMM-50/60 version 5.0
QRAM with Manifest
U
Quarterdeck Manifest
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$219.95
$129.95
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$79.95
$59.95

Shipping &Handling $5 in USA/ $10 outside USA
California Residents add 6.75%
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THE MODGRAPH GX-2386 ULTRA VGA PORTABLES

•386/33 MHz
Power
• 1024x768
Resolution
•256 Colors
•3 16-Bit
Expansion
Slots
•Up to les
T?

The Modgraph GX-2386 PCs are the only 1024 x
768 resolution, 256 color. Ultra VGA portables
available today. Powered by an 80386 _processor,
running at 33 MHz, the GX-2386 PCs are nocompromise portables.
Both GX-2386 celer--attdmonochrome-ntoclels
come equipped with à 16-nit expansion slots,

GX-2386 COLOR

GX-2386 MONOCHROME

internal hard disk drives up to 100 MBytes,
and built-in 5.25" 1.2 MByte and 3.5"
1.44 MByte diskette drives. Also offered are
external monitor outputs, 1parallel and 2
serial ports, a choice of 8.5" Sony color or
9" monochrome flat CRT and optional
80387 math and WE1TEK 3167 coprocessors.

All the power and features of a high-resolution, high-powered desktop PC are built into these
true portables. No other portable offers this combination of power, resolution, and
expandability, built into an attractive package at a very attractive price.
Call toll-free: 1-800-327-9962 for further information.
Dealer/Distributor
VAR/OEM
inquiries invited

149 Middlesex Turnpike
Burlington, MA 01803
(800) 327-9962
(617) 229-4800

M ICROB YTES
Research news and industry developments shaping the world of desktop computing
Edited hy D. Barker

Microsoft Puts New Spin on Windows, OS/2
Eel emember when OS/2 was going
to kick DOS right off the
desktop—sometime during the early
1990s? Well, that tune has been
changing lately, particularly with the
interest given Windows 3.0, and even
Microsoft isn't singing it anymore.
In arecent interview with BYTE,
Microsoft's Steve Ballmer, vice
president of systems software, said
that the company is "trying to kick
off anew perception of OS/2." He
christened OS/2 with anew nickname: Windows Plus. That designation is afar cry from what we used
to hear, which was, in effect, that
Windows was "OS/2 Minus."
The new OS/2 and the new Windows will have the same user interface, Ballmer said, but OS/2 will
have better security features, better
memory protection, and the ability to
function as aLAN peer rather than
just aclient.
What Ballmer and other Microsoft
officials have been suggesting is that
Microsoft (and, presumably, IBM) is
increasingly viewing Windows as the
primary graphical environment for
individual PC clients, while OS/2,
running at the server level, will
provide amore robust superset of
Windows' capabilities for large
networked applications. Applications
software houses are adopting this
approach, too, with even holdout
Lotus Development committing to a
Windows-compatible 1-2-3.
This change can be traced to two
new capabilities for OS/2 that were
officially announced recently. Microsoft said that at some point in the
future, perhaps late this year, OS/2
will be able to run Windows programs directly. In other words, you
won't have to run Windows applications under OS/2's DOS compatibility
box. With this capability, any
Windows application would be able
to run directly under OS/2 just like a
regular OS/2 program. In practice,
OS/2's new capabilities would mean
that Windows applications could
swap data with other Windows or
Presentation Manager (PM) applications through OS/2 Dynamic Data

Exchange channels or the clipboard,
thus eliminating migration penalties
between the operating systems for
end users and facilitating networked
applications involving programs
written for both environments.
Microsoft says that this capability
will be available in afuture edition of
OS/2 version 2. Ballmer says that it
could appear in the version that will
show up by the end of this year, but
the company does not want to
commit to that date.
The second and related capability
is anew Software Migration Kit that
could greatly simplify for developers
the task of porting Windows applications to OS/2. Using aconcept
similar to Micrografx's Mirrors—in
fact, parts of the technology, though
not the code itself, were licensed
from Micrografx—this kit provides a
set of libraries that developers can
link into Windows applications to
map their Windows calls into PM
calls. Microsoft hopes that using this
kit will slow performance down by
no more than 10 percent.
Some industry observers have
complained that Microsoft has failed
to differentiate Windows from OS/2
in amanner understandable to users.
Ballmer's comments changed that
situation in an unexpected way: For
the first time, instead of hearing OS/2
touted as an end-user operating
system (which, of course, it can still
be) or that the user's CPU and
memory configuration should
determine which operating system to
install, Microsoft appears to be easing
into aclient/server model at the
operating-system level. Software
companies that develop DOS applications are adopting that approach, too.
This positioning will help OS/2based LAN Manager and SQL
Server, but the biggest beneficiary
will be the corporate computer
manager with an installed base of
hundreds or thousands of 286-based
machines: Now, the pressure to
convert from DOS to OS/2 on every
desktop has lessened considerably.
—Rich Malloy

NANOBYTES
Now that the legendary new
Windows has arrived, where is it
going next? Some people at
Microsoft hope to squeeze it into
ROM and have computer makers
pop the chips onto their motherboards. The company has put DOS
into ROM (and Digital Research
has done the same with DR DOS).
There's "no magic" involved in
getting the graphical environment
into ROM, according to Rich
Abel, Microsoft's group project
manager for Windows. But
considering the amount of RAM
that Windows 3.0 requires, somebody might want to put in acall to
Blackstone.
Not every big software company is
doing the omniplatform thing.
Borland president Philippe Kahn
says that the company will develop
languages and applications for
DOS, Windows, and OS/2 but has
no plans to design new Macintosh or Unix packages. The
company wants to write software
that is used by people, not by other
machines, he says. "Our goal at
Borland is to deal on the client
side [of the client/server model]:
user tools and development tools."
Smallness has been such atheme
in Microsoft CEO Bill Gates's
public comments lately that you'd
never know he heads asoftware
company that's anything but small.
Gates told some users group
representatives during alate-night
session that he was unimpressed
by acompetitor's boast in an advertisement that it has 35 programmers working on aproduct. "It
takes asmall team to do it right,"
Gates said. "When we started
Excel, we had five people working
on it, including myself. We have
seven people working on it today,
and at the maximum we had 15
people working on the program.
There's too much that needs to
work together to have so many
people spread out on aprogram."

continued
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ICI ImageData, aBritish company that makes the substrate used
in floppy disks, is working on a
new type of optical media. ICI's
4-mm LaserTape, based on a
technology developed jointly by
Sony and Hitachi, uses atechnique
called holographic tag recording
to put 1trillion bytes of data in a
single package just slightly bigger
than adigital audio tape cartridge.
A company official said that the
compatible drives will be able to
access any piece of data in an
average of 28 seconds.
Computer users have been
hesitant to accept optical storage
devices because they represent a
"totally new market," says Jim
Jones, Hewlett-Packard marketing
development manager for optical '
drives. "One percent of the
world's data is stored on disk, 2
percent on tape, 5percent on
microfiche, and 95 percent on
paper only," Jones says. It's that
95 percent that represents a"new
opportunity," he says.
Peripheral Land (Fremont, CA)
has designed aMacintosh RAM
drive with its own 68020 processor
acting as the disk drive controller.
It runs about 500 times faster than
anormal hard disk drive, allowing
up to 1000 disk accesses per
second and 6-MBps data transfers,
PLI says. But be prepared to dig
deep into your pockets: An 8-MB
RAM drive costs $6995; a108MB version costs $60,000. But for
anetwork server where speed is
critical, for example, this RAM
drive could be cost-effective.
The new version (3.1) of Timbuktu from Farallon Computing
(Emeryville, CA) lets auser at
one Macintosh observe and control
multiple Macs on anetwork
simultaneously. This capability is
actually aform of groupware.
Using Timbuktu, multiple users
can work on adocument at the
same time. Timbuktu also allows
voice communications over the
same phone line as the PhoneNet
network. Farallon's Tom Reilly
said the company's ambition is to
fully integrate voice mail and Email over networks.
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Motorola's 1/0-Driven Media Processor
Built to Handle Color Graphics, Stereo Sound
I findustry evangelists are right that
II images and sound will be abig part
of computing, systems are going to
need more power than what they have
in their general-purpose CPUs.
Motorola thinks it has the answer with
its new 96002 FPU, a32-bit chip
designed to handle the furious
calculations and frenzied data shuttling involved in generating colorful
graphics and stereo sound. The new
processor "is not so much aCPU as a
chip to deal with real-time, continuous
I/O," said Garth Hillman, applications
manager for Motorola's digital signal
processor operations (Austin, TX).
The 96002 is asuccessor to
Motorola's 24-bit 56001 DSP (used in
the NeXT Computer), but the designers have built in an FPU (conforming
to the IEEE-754 standard) to deal with
the calculations required by three-dimensional graphics and algorithms for
realistic imaging. At the core of the
750,000-transistor chip are four
devices: an ALU; aprogram-control
unit; adual-channel DMA controller,
which can work on two data transfer
tasks at the same time; and an addressgeneration unit.
These execution units and the
96002's six on-chip memories (three
ROMs, three RAMs) are connected by
eight 32-bit buses (five data, three
address), with abandwidth of 266
million bytes per second, Motorola
says. With all these execution units,
memories, and high-speed buses,
Hillman said, the chip can process 10
operations in one instruction cycle.
Motorola has designed the 96002 to
work as an "attached processor," Hillman said. It's meant to handle all the
chores related to media processing instead of the host CPU (e.g., a680x0 or

80x86). The chip has two 32-bit ports
on opposing sides, by which the
processor can directly send and
receive commands to and from other
processors. Using these two ports, a
designer could string multiple 96002s
in linear arrays or in symmetrical
blocks, Hillman explained.
Because the chip can appear to generate images and sound simultaneously, Motorola says, it will be perfect
for multimedia computing machines.
However, the 96002 could also find a
place in graphics engines, scientific
imaging systems, color laser printers,
and communications devices.
Motorola says that computers and
boards using the new "Media Engine"
will arrive later this year. The first
company to introduce a96002 product
is Ariel (Highland Park, NJ), which
offers an add-in board called the MM96 for AT compatibles.
Motorola has started offering
samples of the 96002. The first
version has aclock speed of 33 MHz;
a40-MHz model is in the works. The
price for a33-MHz model is $750.
Motorola says that price will tumble;
Collins pointed out that the 56000
DSP came out in 1987 at $500 and
now sells for $56.
Until now, building asystem that
can manipulate realistic graphics and
CD-quality audio required multiple
chips dedicated to those different
media. Motorola has developed one
device that can handle the billions of
computations involved in audiovisual
operations. The 96002's dual-bus
approach represents "where DSP is
going to head," said Ariel president
Anthony Agnello. "People who write
algorithms are insatiable for power."
—D. Barker

Mac Developers Finally See System 7.0

A

pple Computer promised to
deliver System 7.0, its major
revision of the Mac OS, during the
summer of 1990. But the winter of
1991 is amore accurate projection.
Apple finally distributed an alpha
version with the System 7.0 development kit, on CD-ROM, to independent
developers in May. Apparently
realizing that software designers can
make or break the new Mac OS,
Apple officials used the Worldwide

Developers Conference to convince
them that System 7.0 will be worth
their investment.
In addition to atotally revamped
Finder shell (which, among other
things, will actually find afile based
on user-supplied search criteria), the
new system software will support an
interapplication communication (IAC)
protocol. TAC will allow implementation of apublish/subscribe mechanism
continued

It takes less to crack Cand
Assembler than you'd think.

With new Microsoft QuickC and QuickC position. And, at the same time, you'll be assured
with QuickAssembler,' mastering the hard-core
of upward compatibility with both of these prodstuff is so easy ifs almost ucts' professional counterparts.
criminal. You see, the
Which means there's no need to trash any
Quick environment in- of your existing code.
cludes what we call the
Plus, with the QuickC with QuickAssembler
QuickAdvisor, an inter- Development System, Cand Assembler are totally
active, hypertext manual integrated. Ensuring easy access to the features
tfurnishes answers
you need to develop powerful applications.
on demand. As in on-line.
To find out how easy it is to tap Cand
While yotire programming
Assembler or to upgrade, call (800) 541-1261,
QuickC Compiler and Dept. L91.You'll find we offer the right combination.
ickC with QuickAssembler
also include the new language features found in
the Microsoft C6.0 Professional Development
System. So you'll find yourself in quite apowerful
Making it all make sense .

Mi

Customers inside the 50 United Stales. call (800)541-1261. Dept. 191. In Canada. eail (416)673.7638. Outside the U.S. and Canada, call (206)882.8661. C 1990 Microsoft Corporation. All'Iglus reserved. Microse. the »nose logo and (hdekC are regís.
tared trademarks and Making it all make sense and QuickAssembler are trademarks ofMicrosoft Corporation.
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Being in the market for anew computer
system is like being aspectator at ahigh
stakes poker game. You're trying to pick
the winner from the manufacturers gathered 'round the table. They're all betting as
if they held five aces. So how do you tell
who's bluffin' and who's got the winning
hand?
Take.a look at Gateway 2000's cards.

• 4Megs RAM
II 1.2 Meg 5.25" Dt•Ple
• 1.44 Meg 35" Ditve
II 150 Meg ESD1 Drive
111 ESD1 Cache Connollet
111 16 Bit VGA with 512K
1024 x168 Color Monitor
• 14"
111 1Parallel &1. Serial Ports
• 101 Key Keyboard
111 MS DOS 3.3 or 4.01
• MS WINDOWS 3.0

$5295.00

Our royal flush consists of five fullyloaded, high-performance machines (plus
a12 MHZ 286 that wouldn't fit in our
hand) at better prices than the competition's
stripped-down models.
Then compare Gateway 2000's standard
features and services: Two diskette
drives, a5.25" 1.2 Meg floppy and a3.5"
1.44 Meg diskette drive, are standard

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

OFPERSONAL COMPUTERS...
YOU HAVE AWINNING HAND!
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High capacity/high sped hard disk iives
and controllers are standard Two Megs
RAM on 286 and 386SX systems, 4 Megs
RAM an 386 afiK1 486 machines are
standard 1(124 x768 VGA Color Monitor
is standard All systems can be custom
conîgured to your specifications 30-day
money-back guarantee One-year warranty
on parts and labor Toll-free technical

support for the life of your machine Free
Federal Express shipment of replacement
parts Bulletin: board support Free
on-site service to most
locations in the country.
For price, („uality and
service, Gateway 2000
has an unbeatable
combination.

Call Gateway 2000 and you're the
winner. No bluffin'l

1GATEWAY2000
'You've gol afriend in Ihe business."

8 0 0 -5 2 3 -2 0 0 0

610 Gateway Drive •North Sioux City. South Dakota 57049 •Telephone 605-232-2000 •Fax 605-232-202.3

4 '„

MICROBYTES

NANOBYTES
Rembrandt, who was sometimes
too broke to buy new brushes,
would have liked these guys.
Delta Tao Software (Sunnyvale,
CA) has come up with a24-bit
color painting program for the
Macintosh that costs only $99.
Color MacCheese offers fullcolor picture manipulation,
regardless of screen depth;
waterpaint-like blends and wash
effects, like some of the higherpriced art packages; antialiasing
on objects, so that their edges
look less jagged (this feature
requires 32-Bit QuickDraw); full
support of color printing through
Apple's LaserWriter 6.0 driver;
and ahelp window that displays
explanations of the tool icons or
menu selections when you put the
pointer near them. As for the
name, aDelta Tao official said
that the people there wanted to
develop a"cheesy little color
paint program."
Apple Computer recently
lowered the price of its Macintosh Portable by $1000. A model
with one floppy disk drive and 1
MB of memory retails for $4799;
with a40-MB hard disk drive, it
costs $5499. According to
marketing manager Dave
Rothschild, the price cuts are
Apple's response to new products
designed to compete in the Mac
"laptop" market, including the
Outbound Laptop System from
Outbound (formerly Wallaby), the
Road E Kit from Macadam Computers, and the Stealth Laptop
from Colby Systems. Response to
the cut was generally determined
by religious affiliation: Mac users
said it was agood move, and
users of IBM-type systems said it
was still too expensive.
Advanced Micro Devices (Sunnyvale, CA) and Vitesse Semiconductor (Camarillo, CA) are
working together on high-speed
circuits for data communications.
The gallium-arsenide chips will
be part of "gigabit-speed connections between computers," an
AMD official said. The initial
joint product will be chips for
electronic interfaces to optical
systems, the companies said.
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that can, for example, update information within an existing document when
information changes on another linked
document. The ability to use and
recognize LAC events will be the
hallmark of System 7.0 applications
but will certainly require developers
to rewrite their existing applications.
Some of the anticipated features of
System 7.0 are not yet being released
to developers; one of these is the
AppleScript language, intended to
allow users to customize their environment at afairly high level. And afew
features promised at last year's
developers conference will not appear
in System 7.0, including asynchronous
SCSI protocols (perhaps Apple is
waiting for the final implementation of
SCSI-2) and the new Print Architecture. Apple personnel said that there
wasn't time to implement these
functions. "We had to decide what
was of the most importance," one said.
Although Apple states that System
7.0 will run on any Mac with 2MB of
RAM and ahard disk drive, quick
tests of the alpha version showed it to
be unacceptably slow on any machine
other than aMac II. Apple could fix
this speed problem before issuing the
final software, however.
The question for developers then
becomes whether or not it will be
worth their time and money to revise
their programs. Apple is trying hard to
get them motivated, if not intimidated;
one company official even said that "if
you don't go the System 7.0 route,

you'll be out of the Mac software
business in afew years." Developers
at the conference were generally
positive, if somewhat confused.
Regardless of how many Mac
software companies migrate to System
7.0, compatible programs will be
delayed, because developers can't
really get started until they have abeta
version of the operating system to
work with. Delays could be further
extended because System 7.0 is very
complex, involving memory management of multiple tasks and interprocess communications (IPC). One
veteran Mac programmer, Yung
Harvill, said he fears that users will be
reluctant to upgrade to System 7.0
until their favorite applications run
smoothly under it.
Many existing Macintosh software
products will not be compatible with
System 7.0, said Harvill, who developed Paracomp's Swivel 3D program
and also worked on VPL Research's
DataGlove. "A lot of older products
fiddled with the high memory bits," he
said, "and those won't run on System
7.0." Macintosh software vendors will
have to establish "more formal
relationships" with each other, Harvill
said, since interprocess communications will require integration of
programs from different vendors.
Nevertheless, Harvill said he looks
forward to System 7.0. "The virtual
memory and IPC features will really
help us," he said.
— Nick Baran and Larry Loeb

Standard Would Enable Expert Systems to
Exchange Knowledge from Different Sources

M

ajor high-technology vendors
and users have banded together
to formulate an open software standard for expert systems. The standard,
which they expect will be used in new
expert systems later this year, is
designed to facilitate interoperability
among knowledge-based programs
that run on different hardware and
operating-system platforms.
The Initiative for Managing
Knowledge Assets was founded by
DEC, Texas Instruments, Carnegie
Group, Ford Motor Company, and US
West. IMKA has just begun to
develop the code that it says will be
used to write anew generation of
expert-system software.
Those new expert systems are
expected to run on many major
operating systems, including Unix,

OS/2, and VAX/VMS, and on all
types of machines, from mainframes
to personal computers. The programs
will not run on DOS-based machines,
however.
The new software will allow expert
systems residing in many facilities and
on different computers to access and
analyze data residing anywhere else in
the organization, said David Fawcett,
manager of expert systems at Ford.
For example, Fawcett said, adesign
engineer using aCAD/CAM workstation equipped with an expert system
based on the new standard will be able
to import "knowledge" from a
different type of computer located at a
remote production facility, allowing
the designer to access information on
manufacturing specifications or even
continued

N w FoxPro

Classic Beauty. Legendary Power.
A Higher Standard in Relational Databases.
Introducing FoxPro. The only relational
database management system that combines
astonishing performance with asleek interface
of amazing power and beauty.

FoxPro

• FoxPro offers all the elegance and accessibility of a
graphic-style interface, yet operates at the stunning
speeds possible only with character interfaces.

FoxPro is up to eight times faster than dBASE IV—
more than 15 times faster than dBASE Ill PLUS!
And that blazing speed translates into unprecedented power. Now you can efficiently process gigantic databases with hundreds of thousands—even
millions—of records.

Protecting Your Investment

• FoxPro is so easy to learn and use, even beginners
can become productive immediately; yet it's powerful
and sophisticated enough to satisfy the needs of the
most demanding developers and power-users.

mom... weer,»

• FoxPro gives you choices instead of limits: use a mouse or a
keyboard; type commands or use the object-oriented interface; run
in one window, or hundreds.

With FoxPro, your existing FoxBASE+ or dBASE III
PLUS programs will run perfectly—first time, every
time, no excuses. And FoxPro is language-compatible
with dBASE IV.

But FoxPro doesn't stop there. It has over 140 language enhancements not found in any version of dBASE. We've outdone ourselves
by adding more than 200 language extensions you won't find in
FoxBASE+.

• FoxPro is so efficient, it runs in a512K PC-XT, yet it's able to take
advantage of the speed, expanded memory and extended video
modes of the most advanced machines available. You don't even
need agraphics card or special windowing software.

Best of all, FoxPro opens up whole new worlds for your applications
by letting you move them onto avariety of different platforms.

The Tradition Continues

Nothing is Faster

Fox Software is committed to excellence—our products prove it.
We've been producing superb database management software since
1983. And our products for both the PC and the Macintosh continue
to win awards worldwide.

Fox Software products are famous for their unmatched execution
speed. FoxPro extends that tradition.

•

We've taken everything we know
about software engineering, databases and interface design, and
focused it into one remarkable
product —FoxPro.
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But don't just take our word for it. Try
FoxPro for yourself, and see what the
higher standard of database management can do for you.
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Call (419) 874-0162 now to get your
free demo disk. Or ask for the FoxPro
dealer nearest you. One look, and
we think you'll agree: Nothing Runs
Like The Fox.

FoxBASE+ Users:
Call About Our Liberal
Upgrade Offer!
System Requirements: FoxPro operates in 512K RAM (640K recommended)
with MS/PC-DOS 2.0 or greater and
an 8086/8088, 80286 or 80386 microprocessor. For optimum performance,
FoxPro takes complete advantage of any
available EMS (expanded memory) or a
math coprocessor.
Trademark/Owner: FoxPro, FoxBASE+1
Fox Software; dBASE III PLUS, dBASE
IV/Ashton-Tate.

tr

Fox Software
Nothing Runs
Fox Software, Inc.
134 W. South Boundary
Perrysburg, Ohio 43551

Like The Fox.
(419) 874-0162
FAX: (419) 874-8678
Telex: 6503040827 FOX
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malltalk/V ® PM.
Think ofit as abold,

"seat-of-the-pants" solution
that cuts to the heart of the
OS/2 Presentation Manager
complexity challenge. Thus
unlocking the potential of this
powerfid operating system.
With the introduction
of Smalltalk/V PM, objectoriented programming

Introducing Smalltalk/V PM. The
to fulfill the promise of OS/2.
moves out of the realm of mystery

"user friendly" to awhole new level

you go from designing to prototyp-

and into anew era of breakthrough

of sophistication. If you compare it

ing to delivering acompleted appli-

applications that promises to be of

to an orchestra, OS/2 has capabili-

cation in one seamless step, you

legendary proportions.

ties no ordinary assemblage of in-

cleanly avoid the old costly "crash

struments has ever dreamed of

and burn" delays so common with

possessing. Yet to tap

languages born in the age of main-

its potential, OS/2

frames.

OS/2 PM is designed to push

Is The Most Important Part Of

our

Developer's Kit Missing?
OS/2 PM offers you apowerful, rich environment

PM demands acon-

UNLEASHING THE AWESOME
POWER OF OS/2 PM

loaded with advantages like aGraphics Program-

ductor capable of true

ming Interface (GPI), aLAN manager, multitask-

genius. That conduc-

Smalltalk/V PM. It helps stop

components are accessible in astandard way using

tor is Smalltalk/V

the natural drift toward vaporware

Smalltalk/V PM through Dynamic Link Libraries

PM.

so common in software develop-

ing, SQL, just for starters. And all of these

(DLLs). Combined with DDE EDynamic Data

You'll find Small-

ment today. It lets you dive right in

other PM services or applications. Seamtessly.

talk/V PM aperfect

and get to the creative parts with-

Now developers can write truly reusable compo-

language for repre-

out the usual grunt work. For ex-

you'll find Smalltalk/V PM the perfect "glue"

senting and manipu-

ample, if you want to ignore the

between applications written in other languages.

lating

high-level

complexities of understanding

information. Because

OS/2 PM details you can immedi-

Exchange), you can call and exchange data with

nents, which greatly increases their value. And

the Great cut

"THIS IS THE RIGHT WAY

through the
he

TO DEVELOP APPLICA-

convoluted

TIONS FOR OS/2 PM.

Gordian Knot.

challenge with

A legendary case

one bold, swift

of complexity. It

stroke of his

had baffled and

sword. This

stymied the best

"seat-of-the-pants"

complexity, and lets you con-

minds of the

solution set in

centrate on writing great pro-

ancient world

motion the

grams. Smalltalk/V PM is the

un

prophecy that

kind of powerful tool that will

whoever

make OS/2 the successor to

unraveled the

MS/DOS."

exander

grammer struggling with the com-

OS/2 PM is a tremendously

plexities of Presentation Manager

rich environment, which

should take a close look at this

makes it inherently complex.

product."

Smalltalk/V PM removes that

knot would one

Bill Gates, Chai mum
Microsoft Coip.

day rule Asia.

Charles Petzokl, Contributing Editm;
PC Magazine

"Digitalk's Smalltalk/V PM is
dazzling! This product makes Presentation Manager pay off."
Jeff Duntemann, Contributing Edito;
DEDobbs Journal

"Smalltalk/V PM is an ex-

fast, seat-of-the-pants way

cellent tool for rapid delivery of prototypes which
have all the functionality
and user interface of acomplete PM application."

THE FIRST

debugger simplifies ap-

FULLY-COMPILED

plication development

SMALLTALK.
Because Smalltalk/V

and gives you instant

Richard A. Landsman,
System Architect, Lotus Development

"Smalltalk/V

PM

from

PM is fully compiled

response when you im-

Digitalk is the greatest! This is an

it provides you with a

plement an idea. Our

incredible product."

more responsive environment than ever

extensive user manuals

before. Now you'll be

and tutorials have

able to generate

earned us high praise.

J.D. Hildebrand
Editor-in-Chief Computer Language

THE BEST PM INVESTMENT
YOU'LL EVER MAKE

stand-alone applica-

Smalltalk/V PM

tions (EYE).

Prices and information on these and
other Digitalk products are available
on request:
Smalltalk/V, Smalltalk/V 286,
Smalltalk/V Mac

ately start creating without any
limitations on your efficiency.

SMALLTALK/V PM.
THE TALKING HAS
ALREADY STARTED.

"Digitalk's Smalltalk/V PM is a

However, if you're the curious

masterful implementation of aclas-

type, we have tools called browsers

sical object-oriented programming

to help you fathom the masterpiece

language and a state of the art

called OS/2 PM. You'll also find

graphical user interface. Any pro-

our incremental program development capability and push-button

Sinalltalla
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$499.95

Smalltalk/V. A product of Digitalk Inc.,
9841 Airport Blvd., Los Angeles, CA
90045. For information or to find adealer
near you call:

1-800-922-8255
1-213-645-1082
CompuServe 71361,1636
FAX 1-213-645-1306
Smalltalk/V is aregistered trademark of Digitalk Inc.
Prices subject to change without notice.
Other product names are trademarks or registered
trademarks of their respective holders.
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After tackling the nucleartriggered geopolitical situation
with Balance of Power, noted
game designer Chris Crawford
has taken on an even more
complex subject: the earth's environment. Balance of the Planet is
asimulation program meant to
illustrate the interrelationship
between humans, industry, and
Mother Earth. You play the
United Nations High Commissioner of the Environment. The
game starts in 1990; you have
until 2035 to straighten out the
mess. Be prepared for bad results:
Poor policies can contribute to
starvation, flooding, and ahost of
other woes. The simulation is not
easy; we know one technical
editor who, in the course of a
weekend, wiped out the world
nearly half adozen times before
determining which industries to
tax and which objectives to fund.
The program is available for Macs
or PCs; it's $49.95 from Accolade
(San Jose, CA).
When it comes to user interfaces,
there's too much "breakfast
cereal marketing," said departing Apple Products president
Jean-Louis Gassée in arecent
speech to Mac users. "We talk
about windows and menus and
magic-this and hyper-that. Soon
we'll have the user interface
equivalent of cola wars."
DuPont Imaging Systems (Newark, DE) has designed ahardware/
software package that gives
Macintosh users access to Unix
through the Mac interface and
file system. The new MacBlitz
coprocessing board ($9995) uses
aClipper C300 RISC processor
running at 50 MHz.
WordPerfect (Orem, UT) has
just started beta-testing its word
processor for OS/2 Presentation
Manager and expects it on the
shelves in November. The
company will provide its OS/2
drivers for the hundreds of
printers now supported by DOS
editions of WordPerfect. The
company says that it's committed
to aWindows version but doesn't
think it will be ready until 1991.
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financial data that might affect the
design.
The code for the new standard is
being built using C and C++ and will
employ an X Window System—based
user interface on all platforms. The
expert systems based on the standard
will be compatible with Structured
Query Language—based database
systems, the developers say.
Ford and US West plan to start beta
tests of software using the new code in
the fourth quarter of this year. Testing

of more-advanced software versions is
scheduled to start in the fourth quarter
of next year.
Cooperation between the companies
is limited to the development of the
new software code. Each partner will
be allowed to use the code to produce
and market its own knowledge-based
expert systems. IMKA is looking for
new recruits, including foreign firms,
to contribute funding or technical
expertise.
— Rob Calem

Sharp Plans Better-Looking Color LCD This Year
lthough Sharp and NEC are now
selling portable computers with
flat-panel color displays, both companies admit that the screens leave
something to be desired. The color is
washed out, and the viewing angle is
restricted.
But that picture could change soon.
Sharp Electronics (Mahwah, NJ) plans
to have acolor 10-inch LCD panel
available to OEMs by the end of
September. The color screen could
appear in portables by early 1991. The
new Sharp display uses the same
active-matrix technology as the
Macintosh Portable but adds 512
colors and VGA resolution.
Active-matrix color LCDs are now
used in tiny TVs and have been
heralded as the display technology of
the future. But poor manufacturing
yields have made panels larger than
about 6inches across unreliable and
prohibitively expensive. The difficulties of making even amonochrome
active-matrix panel accounted for
much of the delay in the Macintosh
Portable.
The new thin-film transistor (TFT)
Sharp screen represents two innovations. First, each pixel is backed up
with two transistors, so if one fails,
another is there to take its place.

Second, the company has anew
manufacturing line that uses laser
repair equipment; defective transistors
can be fixed or removed before the
display leaves the plant.
The Sharp TFT screen has atotal of
921,600 pixels, or three for every
point of a640- by 480-pixel VGA
array (one each for red, green, and
blue). The quality difference between
the TFT screen and the passive-matrix
display in the Sharp Multi-Color 386
is striking: The TFT's colors are
bright, rich, and solid, and the horizontal viewing angle is awide 120
degrees.
The panel uses alot of juice—about
12 watts, including hot-cathode
backlighting—so for the time being,
it's practical only for AC-powered
machines. It also weighs 21
/
5 pounds,
or about half as much as some entire
notebook computers.
Sharp estimates that its color LCD
panels will cost five to 10 times as
much as aconventional monochrome
LCD. This could make for an expensive computer, but Sharp, which plans
to use most of the displays itself,
thinks that it can produce amodel in
the $10,000 range, or for about the
same price as the Multi-Color 386.
—Andy Reinhardt

First of Fatter Floppy Drives Finally Arriving
igh-capacity floppy disk drives
H
have been something of aHoly
Grail in the personal computer
business, but for end users the search
could be winding down. Q/Cor
(Norcross, GA), aQuadram spin-off,
says that it has started shipping floppy
disk drives that can pack 21 MB onto
special 31
/-inch media. The Stor/Mor
2
drives are based on Brier Technology's Flextra subsystem, which

uses aproprietary closed-loop servo
tracking scheme to boost disk capacity. Flextra was announced more than
ayear ago and has been in testing
since then.
Stor/Mor drives have an embedded
SCSI controller and are shipped with
an interface board for IBM PC
compatibles. An external unit for ATs
lists for $895, an internal for ATs is
continued

our customers expect software that works.
All the time. The key to software quality is
exhaustive testing. It's also an engineer's
worst nightmare. But it doesn't have to be.
Because now you can automate your software testing.
Introducing the Atron Evaluator. The first and
only non-intrusive automated PC-based software
testing tool.
The Atron Evaluator automatically runs your software regression testing programs. All of them. All
day. All night. Giving you thoroughly tested, higher
quality software.
The Atron Evaluator is hardware-based. And since
it's non-intrusive, software behavior is tested without the risk of alteration. Once your tests have run,
you can refer to automatically generated test reports
to double-check test results.
The Atron Evaluator saves time. And time makes
you money. Development cycles are shortened, so
your software gets to market sooner. And while your
test programs are running, you can be more productive. Start anew project. Or go home.
For more information about the Atron Evaluator,
call us at 1-800-283-5933. And put an end to your
worst nightmares. Automatically.
Circle 29 on Reader Service Card
In Europe, contact:
ADivision of CADRE Technologies

Saratoga Office Center
12950 Saratoga Avenue
Saratoga, California 95070

Elverex Limited, Enterprise House
Plassey Technology Park, Limerick, Ireland
Phone: 061-338177
QA Training Limited, Cecily Hill Castle
Cirencester, Gloucestershire, GL7 2EF, England
Phone: (0285) 5888
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Buy our IBM-compatible color
printer and get this Mac-compatible
color printer free.
The new Phaser PX Color Printer from Tektronix.

Only $7995
The price is as much of abreakthrough as anything
else. The Phaser PX offers PostScript-language compatibility and 300 dpi thermal-wax color that's brighter
and bolder than that of pricey competitors. And not
only can you hook it up to an office full of PCs via
serial or parallel, but it will also accommodate any

Macs that might come along. Automatically switching from port to port to keep everybody happy.
Add to that certified PANTONE.*Color that can
be printed on paper or transparencies, and you've got
acolor printer that will do more for less money than
ever before.
So call 1-800-835-6100, Dept. 11J to find out how
to get your hands on the new Tektronix Phaser PX.
Then you can kill two birds with one color printer.

The New wftiktronbcPhaserPX6

•Pantone, Inca check-standard trademark for color reproduction and color retrodtmlion materials. Copyret © 1990 Tektronix, Inc.

1
Buy our Mac-compatible color
printer and get this IBM-compatible
color printer free.
The new Phaser PX Color Printer from Tektronix.

Only $7995
The price is as much of abreakthrough as anything
else. The Phaser PX offers PostScript-language compatibility and 300 dpi thermal-wax color that's brighter
and bolder than that of pricey competitors. And not
only can you hook it up to an office full of Macs via
AppleTalk, but it will also accommodate the PCs and

workstations that might come along. Automatically
switching from port to port to keep everybody happy.
Add to that certified PANTONE** Color that can
be printed on paper or transparencies, and you've got
acolor printer that will do more for less money than
ever before.
So call 1-800-835-6100, Dept. 11J to find out how
to get your hands on the new Tektronix Phaser PX.
Then you can kill two birds with one color printer.

The New TertronbcPhaserPX®

All rights reserved. Phaser is atrademark of Tekt.orno. Inc. Another trademarks ment.oned herein belong to other companies.
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MIPS Computer Systems (Sunnyvale, CA) is designing anew
workstation, currently called the
RC6280, that will use the
company's new R6000 RISC
processor. This is subject to
change, but the system will most
likely come with 32 MB of main
memory (expandable to 256 MB);
address up to 4gigabytes of
virtual memory; use multiple
VME buses; and have a655-MB
hard disk drive, aSCSI bus, and
serial and Ethernet ports. The
66.7-MHz R6000 processor can
achieve single-cycle execution
time for almost all instructions,
MIPS says.
National Information Services
(Baltimore) is publishing Consumer Reports on CD-ROM. The
"beginner's" collection dates back
to January 1985; the advanced
collection, which comes with
more sophisticated search tools,
dates back to January 1982.
Annual subscriptions are priced at
$445 and $695, respectively.
Japan's Ministry of International Trade and Industry will
spend $46 million on its Fifth
Generation Computer Project
this year, and $9.8 million on its
distributed data-processing environment of the future, according
to New Technology Week (published by King Communications,
Washington, DC). MITI will
invest $100,000 in neural network
research, the newsletter said.
Xircom (Woodland Hills, CA)
has cut the price of its Pocket
Ethernet Adapter by $100. The
diminutive device, which works
with IBM PC—compatible laptops,
now sells for $595.
Senior managers at the nation's
1500 biggest companies aren't
happy with the way their businesses are using computer technology, according to asurvey
conducted by Beta Research
(Syosset, NY). Beta pollsters
report that 52 percent of the
senior managers polled said that
their companies are not using
computers and communications to
their full potential.
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$795, and an external unit for Micro
Channel machines is $995. The
special disks cost $25 each.
Flextra is one of several emerging
technologies to cram greater amounts
of data onto 3'h-inch removable
floppy disks. Most of the new drives
are still months from reaching the
market, but a2.88-MB-capacity model
made by Toshiba and resold in the
U.S. by Pacific Rim Systems could
become the next step up from 1.44
MB. Insite Peripherals says that it's
redesigning its 20.9-MB Floptical
drive (announced last year) for
backward compatibility. The
company's current 1325 model will
remain an evaluation unit only, and
Insite's first commercial product will
be a1-inch-high drive slated for next
year.
The Toshiba, Insite, and Brier
systems all use new barium-ferrite
disks manufactured by Maxell,
Verbatim, and others. These disks
have ultrafine metal particles and a
smoother surface than conventional
ferric-oxide disks, which lets them
hold twice as much data per linear
inch. In the Toshiba drive, which is
compatible with existing 720K-byte
and 1.44-MB disks, the media is
formatted with the same number of

tracks, but each track has twice as
many sectors.
The Insite and Brier drives achieve
their higher capacity by greatly
increasing the number of tracks on the
disk. Since the head can be positioned
very precisely, the tracks can be
narrower and closer together. To
encode track information, however,
requires that the mass-produced
barium-ferrite disks be specially
formatted at the factory. As aresult,
the disks are more costly, and neither
drive can read from or write to
existing floppy disks.
Brier's "twin-tiered tracking"
involves storing data on two levels of
the disk media. The bottom layer
contains magnetic servo information
that defines the location of the tracks,
while the top layer holds data.
Flextra disks have an unformatted
capacity of 25 MB, or 21.4 MB after
formatting. The servo tracks now
written onto the disks are dense
enough to support capacities of 50 or
even 100 MB unformatted, Brier says,
but getting to the higher levels will
involve further technology refinements and new metal-powder disk
media. Brier plans to announce a43.2MB-capacity model "within the year."
— Andy Reinhardt

Little Guys: Bill Gates Has Good News for You

S

mall application programs and
small software companies to
develop them—that's awave of the
future, according to Microsoft
chairman Bill Gates. Gates told the
National Apple Users Group conference recently that he bases his forecast
on what he sees as amove away from
large, multifeatured application
programs, like Word and Excel, to
small, special-purpose programs that
can work together.
"Because things are fairly selfcontained today, with simply cutting
and pasting, you can have only these
large applications. You can't have
these nifty little tools that you pull in

to manipulate alittle bit of data and
then move that data onto another
application," Gates said. "With an
architecture of small- to medium-size
applications to attach to larger
applications, we allow small software
companies to provide specialized
packages that will appeal to special
audiences that the larger companies
like ours cannot address."
The technology that will spur these
new programs and small companies is
the Dynamic Data Exchange channel
in Windows and OS/2, which allows
applications to easily exchange
information, Gates said.
—David Reed

WE DON'T CARE IF YOU'RE BIG OR SMALL. We remember when some
of the best ideas came from guys working in their garages. If you, your
company, or your research group is working on anew technology or developing
products that will significantly affect microcomputers and the way people work
with them, we'd like to hear about it. Phone the BYTE news department at (603)
924-9281. Or send afax to (603)924-2550. Or write to us at One Phoenix Mill
Lane, Peterborough, NH 03458. Or send E-mail to "microbytes" on BIX or to
"BYTE" on MCI Mail. An electronic version of Microbytes, offering awider
variety of computer-related news on adaily basis, is available on BIX.

Finding the four best
laser printers is easy.
Choosing which Canon
to buy is alittle tougher.

Come on, now—we can't do everything
for you. We've produced acomplete line of
Canons Laser Beam Printers for crisp text and
stunning graphics. We've given them features
unmatched in their price range—such as
built-in scalable typefaces that look great
from the finest fine print to poster-sized
headlines—with legendary Canon quality.
But we can't tell you that what you need
is the compact size (and compact price!) of
the 4-page-per-minute LBPs-4. You're the
only one who knows how convenient its 14" x
16" size and quiet operation would be on
your home or office desktop. And how can we
even guess what you'd do with the standard
video interface for fast, high-resolution
applications?
We're not going to insist that you should
get the LBP.-8 Mark 111" for its 8-ppm speed,
or for the ability to boost its standard 1.5MB
all the way to 4.5MB. Sure, it can accept our IC
cards for additional typefaces and capabilities, but so can the others.
Maybe you never need to print letterhead
plus second sheets, or long unattended jobs.
So why should we brag about the Mark 111T,T"
with dual paper cassettes that can hold up to
400 sheets? Just because it can combine
portrait and landscape text? Big deal—that's
standard for Canon Laser Beam Printers.
And unless you want the ultimate in
capability and convenience, you'd have no
interest in the Mark 111R7 with dual cassettes
and duplex printing for newsletters, and
lengthy reports. Even though, like the others
(yawn), it supports all popular word-processing and DTP software.
Visit your Canon dealer—call us toll-free
at 1-(800) 733-2900 for the one nearest you.
We've done our part, with four Canon Laser
Beam Printers that set anew standard.
But the hard part is up to you.
Genuine Adobes PostScript® is
now available for the LBP-8 Mark
Ill Series printers. And it will soon
be offered on the LBP-4 printer, as
well.
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Software From Adobe

Aprinter driver kit is provided
free with each printer containing
all printer definition files currently
available on diskette, plus cornplete installation instructions.

Canon
LASER BEAM PRINTERS

Working To Improve Your Image:"
FromTopTo Bottom LBP..4. LBP. 8Mark

LBP. 8Mark

Lie. 8Mark

Adobe PostScript. and the PostScript logo are registered trademarks of Adobe
f Systems Incorporated on the US A
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Tales from the Archives
While "Saving Space" by Steven J.
Vaughan-Nichols (March) is quite informative, Iwould like to make afew comments. Vaughan-Nichols says that "none
of [the archiving programs] bothers to
determine whether sufficient space exists...before starting." This is true but
misleading. It is impossible to predict
just how much space will be required for
working files. The designer must walk
the thin line between the possibility of
the program running out of space and
that of alerting the user that there is insufficient space when, in fact, there is
enough.
It is possible to check the fit as the program proceeds, or to break the job into
two or more smaller pieces. But these approaches also have problems—namely,
slower compression time, and loss of an
unerase utility to recover the previous
archive.
Vaughan-Nichols mentions that he has
never been able to create aself-extracting
archive using LHarc 1.13. Ihave been
using that version for about eight months
and have never had aproblem with it. Not
only does it produce archives that are
typically within afew percentage points
either way of the size of PKzip archives,
but its self-extraction code adds only
about 1300 bytes to the size of an archive. It also does not require another
file in the same directory—as PKzip
1.01 does, contrary to its documentation. LHarc cannot create aself-extracting archive if there is not enough memory, while PKzip's self-extracting
archives work on machines with any
memory size. Due to the convenience of
LHarc's self-extraction feature, Iam
currently using it for all my self-extracting archives.
Iuse PKzip for almost all other archiving because of its significant speed
advantage over LHarc. Ialso use PKzip
in its quick compression mode to back up
data files and source code, since it is fast,
compresses relatively well, and allows
multiple file specifications. Another advantage of PKzip is that it detects when it
is running on a386 and uses 386 instructions for a significant performance improvement.
One final point. Zoo is not the only archiving program available on more than
one system. Iuse LHarc and ARC on a
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codify this brave lead. Figures such as
"1.678 cans," "4.238 cans 2," or even (is
it too much to hope for?) "0.0795 cans
per second" will soon become commonplace.
It is disturbing to see that full standardization still eludes us, as the two innovators cannot agree on whether the calibration standard should be Diet Coke or
regular Coke. But an important first step
has been taken, and Ithink it should be
applauded.
Peter Bolton
New Smyrna Beach, FL
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Unix machine, and Ihave heard of a
Unix version of PKzip.
Stephen M. Dunn
Brampton, Ontario, Canada
The Coke Standard
You should have told Charles E. Green
(Ask BYTE, March) that the computer
industry is hard at work searching for alternatives to confusing technology.
Sharp observers, for example, will
have noticed the subtle shift toward the
adoption of familiar objects as reference
standards. Witness the clever use of
Coca-Cola cans to define precise height,
amove introduced simultaneously in the
March BYTE by Flytech Technology
(page 96) and Northgate Computers (following page 40). The latter even went so
far as to announce that it had broken the
full-can height barrier ("standing not
even as tall as America's favorite diet
cola"). No doubt benchmarks will soon
WE WANT TO HEAR FROM 'MU. Please
double-space your letter on one side of the
page and include your name and address.
Letters two pages in length or under have a
better chance of being published in their entirety. Address correspondence to Letters
Editor, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.
Your letter will be read, but because of the
large volume of mail we receive, we cannot
guarantee publication. We also reserve the
right to edit letters. It takes aboutfour months
from the time we receive aletter until we publish it.

Succession Crisis Revisited
I found Bob Ryan's "The Succession
Crisis" (March) both informative and
useful to those who are considering Unix
and OS/2 as an alternative to DOS. Ibelieve that Ryan's advice to postpone the
Unix versus OS/2 choice until they both
offer the range of applications found
under DOS is well taken by those who
can afford to wait.
For those who must make the move in
the near future, the situation is different.
I'd like to point out some of the findings
of acomparison between Unix and OS/2
that Andrew S. Tanenbaum makes in his
book Structured Computer Organization
(Prentice-Hall, 1990):
•Unix supports multiple users; OS/2
supports one.
•Unix is portable; OS/2 was designed
specifically for the 286.
•Unix has alinear memory model;
OS/2 has asegmented memory
model.
•Unix supports virtual memory via
paging; OS/2 supports it via
segmentation.
•Unix allows multiple links to afile;
OS/2 does not.
•Unix allows acollection of disks to
be mounted on asingle tree; OS/2
does not.
•Unix processes make system calls by
trapping to the kernel; OS/2 processes
make system calls by procedure
calls through call gates.
•Unix has only asingle level of
access—the file system; OS/2 also has
I/O subsystems.
•Unix has neither threads nor
sessions; OS/2 has both.
continued

Here's what they say
about Zortech C+ +
Zortech has done acommendable job
with C++ 2.0 and Irecommend it
highly...The debugger is impressive...Get the
Developers version...it's worth the money."

"Zortech is a truly fine compiler...lf you've
been waiting for a major player to offer a
professional C++ development system for
OS/2 and Windows, as well as DOS,
wait no longer... Zortech has it! "

Bruce Eckel, Micro Cornucopia, pp. 8-17, March 1990

Richard Hale Shaw, PC Magazine, p.38, March 13, 1990

"We have devoted virtually afull issue to evaluation of C Compilers. ...
it's an easy choice. We
pick ZORTECH."

"Zortech C++ is one of the best MS-DOS
products I've had the luck to use
Ican
highly recommend the Zortech 2.0 release."

J. D. Hilderbrand, Editor, Computer Language, p. 7, May 1990

Scott Robert Ladd, Dr. Dobbs Journal, pp. 64-73, January 1990

AT&T"C++ V2
Specification

C++ Source Level
Debugger

Multiple Inheritance
/ Type Safe Linkage
/ Pointers to Members

/Also Debugs C
/Assembler Debugging
with access to registers
and memory.
/ 16 Debugging Windows
Compiler Features
/Multiple Statement Lines
/Native code compiler with
• Break/Trace/Watchpoints
separate global optimzer
/Dual Monitor Support
/ Improved MSC Source
/ Full C+ name
Level Compatibility
unmangling for easy use
/ MS Windows" . Compatible
/ Block memory write protect
Code View" Compatible
/Fast Graphics Library with
C++ Tools Classes
C++ interface
/ Easy to use TSR functions / 25 C+ + Classes with full
source code
Standard Library Source
/ Includes new Text User
Code included with
Interface Classes
Developer's Edition
/ Event Queue, BCD Maths,
/ Seamless LIM/EMS
Support via new handle
Linked Lists, Money, DOS
error handling classes,
pointers or directly via
text windows and editing
EMS library functions.
classes, virtual arrays,
Full MS Mouse Library
time and date handling,
/ OS/2 Compiler Option
directories and filenames,
/ 99% ANSI C Compatible
interupt vectors, etc...
,/ Improved code size/speed
PRICES
C++ Compiler $199.95
C++ Debugger $149.95
C++ Tools
$149.95
Library Source
$149.95
Save $200 -Get the
Developer's Edition for
only $450 (includes all the
above items).
OS/2 Option
$149.95
C++ Video
$499.95

USA: Zortech Inc.
4-C Gill Street
WOBURN MA01801
Voice: 617-646-6703
Fax: 617-643-7969
EUROPE: Zortech Ltd.
106-108 Powis Street
LONDON SE18 6LU
Voice: 44+ 81-316-7777
Fax: 44+ 81-316-4138

"ANNOUNCING V2.1"
640K Memory Barrier Smashed!
•New Remote Debugging via
serial port
•New Powerful Environment
with Browser
•New Completely Revised
& Expanded C+ + Tools
•New Improved Compiler
Optimization

•New VCM r (Virtual Code
Manager) technology
•New Rational DOS Extender
technology for compiling/
debugging massive programs
•New Virtual C+ + Source
Level Debugger requires only
4k RAM!
Zortech VCM' for DOS

With Zortech's Virtual Code Manager (VCM) you can compile standard
MS-DOS applications containing up to 4Mb of code. VCM is asophisticated
virtual memory system that dramatically improves performance over
conventional overlay methods. Naturally, our debugger understands VCM too!

RationalTM DOS Extender Technology...
Version 2.1 incorporates this new technology for compiling and debugging
really big programs on 286, 386 or 486 based PC's. You can also use V2.1
together with Rational Systems DOS Extender (purchased separately) to
produce your own applications which can access memory beyond the 640k
DOS limit.

C+ + Debugger in 4k RAM!
Zortech's Virtual C+ + Source Level Debugger can now locate itself in extended
memory on 386 machines. This requires only 4K of conventional RAM!
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ASK BYTE

CD-ROM drives normally come with
their own controller (usually an 8-bit,
XT-compatible card) and device driver
software. To install one, you plug in the
card, connect the drive, and install the
drivers. That's it. The drives that we've
seen here at BYTE have had controllers
that are basically SCSI with some modification. Don't plan on daisy chaining
hard disk drives or tape drives off the
controller, although you should be able to
chain multiple CD-ROM drives from the
same manufacturer. To be sure, check
with the manufacturer before you buy.
Printing color is just as easy. Normal
screen printing support on the PC is simply aBIOS call to afunction that reads
the screen and copies the contents to an
ASCII printer. The GRAPHICS. COM
program that comes with DOS lets you
dump a monochrome graphic to an
Epson-compatible printer. You probably
knew that; otherwise, you wouldn't have
asked about color screen dumps.
Poke around on alocal BBS. There are
lots of public domain screen dumping
programs—you just have to find one that
supports both your particular printer and
the screen type you have. VGA shouldn't
be any problem, but without knowing
what kind ofprinter you have, Ican't give
you any specific names to look for.
There are commercial alternatives.
One choice might be Inset, from Inset
Systems (71 Commerce Rd., Brookfield,
CT 06804, (203) 775-5866). It's a TSR
screen capture/image manipulation
package that supports lots of screen
modes and lots of different printers. It's
probably more than you need, but it's a
handy piece of software to have around
anyway.—H. E.
Desperately Seeking
Please help me to find ESP Software Systems. Does its product, Command Plus,
still exist?
A. R. Kidson
Bromley, Kent, UK
Command Plus still exists. You can contact ESP Software Systems at 6120 Bristol Pkwy., Cover City, CA 90230, (213)
645-3095.—H. E.
The Dream Machine
Iwould like to buy acomputer with the
following components:
•a386 running at 25 MHz with 4
megabytes of RAM
•a32K-byte cache and controller
•an 80-MB Control Data Corp.
(CDC) or Priam hard disk drive
•aPerstor PS180-16FN
38
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hard/floppy disk drive controller
•a512K-byte Super VGA card with
1024- by 768-pixel resolution and
256 colors
•a31
/-inch 1.44-MB floppy disk
2
drive
•a54-inch 1.2-MB floppy disk
drive
•an 80387 math coprocessor
•an 8514 IBM monitor
•aNorthgate Omnikey keyboard
•an Epson LQ-510 printer
•amouse

alternative, track down some of the fieldspecific drawing packages. You might
find architects in your area who have specific experience in using interior design
software. Take them to lunch and pick
their brains.
To determine the best interleave, you
generally try different interleave factors
until you get the best system performance, or use utility software like Gibson's SpinRite to try the combinations for
you.—H. E.

Good Things in Small Packages
Iam interested in asmall, durable, reliCan all this work in one machine?
Also, which interleave ratio for the able, inexpensive hand-held computer
that patients can carry with them during
hard/floppy disk drive controller is correct—1-to-1, 2-to-1, or 3-to-1? What the day. This computer would be preprogrammed to ask the patient a series of
specification on the hard disk drive is the
questions that he or she could answer
best—run length limited (RLL), modiwith numerical responses. All the handfied frequency modulation (MFM),
held computer would need for input is a
ESDI, or SCSI?
My ultimate goal is to use CAD soft- numeric keypad. The computer screen
would need to be able to display about 30
ware to design bathrooms and kitchens,
to take aspace and fit it with the opti- alphabetical characters in a single-line
mum equipment. Iwant to do more than display. Additionally, Iwould need to be
able to upload programs into the handjust draw squares and circles. Is there
held computer, as well as download paany CAD software available that will
tient responses into an IBM compatible.
help me do this?
It would be nice if the memory capacity
Tom Callaghan
of the hand-held computer was around
Aliquippa, PA
64K bytes.
Ihave read about the Casio BOSS and
Since you have aspecific application in
the
Sharp Wizard, and they sound intermind, here's agood rule of thumb: Pick
the software you like first, then pick the esting. Could you advise me about the
computer to run it on. That way, you're pros and cons of these or similar units?
Daniel J. Cox, Ph.D.
sure to have all the right hardware—not
Professor, Department of Behavioral
too much or too little. That said, the sysMedicine and Psychiatry
tem you're proposing should more than
University of Virginia
do the trick. However, afew things about
Charlottesville, VA
your choices are worth pointing out.
The Perstor controller is designed to
Small, reliable, cheap, and with a big
work with either MFM or RU disks only.
display? It's agood thing that you're not
With the Perstor's data compression, you
can expect to get 132 MB out of a72-MB picky. One thing I was not clear on,
CDC Wren 86, or 81 MB out of a44-MB though: You want to upload programs,
Priam ID45H drive. You specified the and Iassume that you mean PC pro8514 monitor, which is designed for the grams. Unfortunately, the Wizard isn't
8514/A graphics card. Either bag the PC-compatible, and it's programmed
Super VGA and take the 8514/A, or use solely through ROM cartridges. For your
application, that would seem to be a
any good multifrequency monitor with
"con."
your Super VGA. The 8514 is a good
Casio 's BOSS might work for you. It
choice, as it 's awell-known standard and
is likely to be supported by most CAD has a 32-column by 6-row display and
can transfer data to or from both Macsoftware. You might also reconsider the
intoshes and PCs. To program the BOSS,
mouse. Most serious CAD software supyou'd need to get some detailed informaports graphics tablets, which are considtion from Casio. Contact the BOSS Proderably more precise and often easier to
use than mice. Don't buy either until ucts Division at (201) 361-5400, ext. 135
or 132.
you've picked out your software. Also,
A few other possibilities: The Psion
make sure that you have enough serial
Organiser is another non-DOS machine
ports to connect the mouse/tablet and the
that is fairly rugged and reasonably inexplotter that you'll eventually need.
As for software, you can hardly go pensive. The Poqet computer and Atari
wrong with the big names in CAD. As an

continued

Great Moments in C-Programmer History

On the third day, He identified the needfor an advancedproductivity too (.
I fyou're feeling overwhelmed by impossible deadlines, don't despair.
Vermont ViewsTM 2.0 combines amenudriven screen designer with aClibrary of
over 550 functions to combat programming stress.

Have Fun Again
Using the Vermont Views Designer, you'll
visually create user interfaces in afraction of
the time required to code them. Include pulldown menus, window-based data-entry forms
with tickertape and memo fields, scrollable
regions, choice lists, context-sensitive help,
and other state-of-the-an features. Quickly
create and refine operational prototypes. Use
DOS graphics without GUI hassles.
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A Better CASE

A Universal Solution

Rapid prototyping is the latest CASE technology. But, with most systems, you must
throw the prototype away when coding
begins. With Vermont Views, the prototype
becomes the application. Menus and data-entry forms are usable in the final application without change. Names of functions
for retrieving, processing, and storing data
can be specified as the prototype is created.
Notes can be attached to forms and fields to
help you complete and document the application. Vermont Views objects are checked
for validity when created, so integration and
testing go more quickly.

Create asingle interface and pon it among
PCDOS, OS/2,
Vermont
UNDUCENIX, and
VMS. Use Vennont
Views with any ,
database that has I
aC-language interface (most do). Include
DOS graphics in text-based applications
(optional). Create interfaces for any romanbased language. Develop safely on networks
with our form-locking version.

Endless Benefits
Screen generators for most C libraries
require you to modify generated source code
to create afully functional interface— after
which you must work with the source code.
Not so with Vermont Views. Designer forms
and menus can incorporate the special capabilities of Vermont Views and still be revised
interactively. You'll reap productivity benefits
throughout the software lifecyde.

Free Test Drive
You'll enjoy interactive development
without the limitations of 4GL's. When the
extensive capabilities of Vermont Views don't
meet special needs, attach your own processing functions to menus, forms, fields, and
keys. We've designed it so you won't run into
dead ends.

Call for afree DOS demo copy of the
Designer. See what you've been missing.
Call 800-848-1248
Fax 802-848-3502
Please Mention "037"

VIEWS

Sweet Music
"This is the most complete, easiest to use screen
package Ihave ever seen..."
—Jim Darragh,
Commercial Logic, Inc.
"At arecentfield staff meeting, we were able to get
aconsensus.., using the Designer on abig screen
TV. Changes can be pasted real-time and a
functioning prototype results... The form designer is
GREAT"
—Randy Jones, Beta Tester

No-limit Trial
Reduce stress by ordering Vermont Views
now. There is no risk Return it for afull
refund — anytime. We believe in our product.
Vermont
Creative
Software
Pinnacle Meadows, Richford, VT 05476
Phone: 802-848-7731 Telex: 510-601-4160
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benchmark tests that return the number
al community. This is why Iam writing
Tanenbaum says that an even more imof loops (instead of a time), the timing
to you. I'd like to find acolleague to corportant factor is the widespread availroutine is internal to the test itself and is
respond with.
ability of Unix source code, which alnot started until all the internal variables
Iam 43 years old. My wife is ateacher
lows Unix system developers to rapidly
of Russian and English, and we have a have been set for the specific test. Future
respond to technological changes. The
tests for BYTE benchmarks will follow
12-year-old daughter. In addition to my
source code for OS/2, on the other hand,
this later scheme, since there is no upper
professional interests, Ienjoy the culturis a guarded secret held by IBM and
limit on performance that can be evalual events that Dresden and Saxonia are
Microsoft. As an example, Tanenbaum
ated this way.
known for (especially the concerts of the
points out that when RISC machines
We do, in fact, run some tests concurStaatskappelle and the exhibitions of the
were introduced, Unix was the unanirently, but with as much control as possiSemper Gallery). My wife and Iare inmous choice of all the RISC vendors.
ble. The system-load test incrementally
Unix is over 20 years old, and it has a terested in English and American litincreases the number of concurrent
rich tradition and culture associated with
erature.
copies of itself that are running. This is a
Dr. Peter Naumann
it. A rich tradition and culture for OS/2
good indicator of how asystem will perRosenbergstrasse 21
has yet to be established.
Dresden 8021 form under a variety of process loads.
Rodney Adams
The danger of running benchmarks when
East Germany
Cambridge, MA
the system is in multiuser mode is that
there are an unknown number of demon
Thanks for the Unix Benchmarks
Multimedia Wars
Iread Ben Smith's "The BYTE Unix processes associated with being at the
Ithink Don Crabb has misled readers
Benchmarks" (March) with great pleamultiuser level.
and given bad advice in "A Mac MéAlthough it is impossible to have absosure. Someday, perhaps, BYTE will roulange" (March). The Macintosh is arealutely all the variables dependent on the
tinely publish Unix-based performance
sonable platform for multimedia, probenchmark,s, we think that it is important
figures.
vided you have unlimited funds. It is
to try to reach that goal to cross-evaluate
In principle, all BYTE benchmarks
expensive to provide the Mac with the
divergent Unix versions on the spectrum
might be run simultaneously on one
functionality that the Amiga has right
of Unix hardware. That doesn't mean
Unix system. The total real time would
out of the box. The Amiga was designed
that benchmarks are invalid when run in
be longer because of multitasking overas amultimedia (and multitasking) maother than our standard way (e.g., sinhead, but the per-process user and syschine, and if Crabb does not take it serigle-user, no windowing, and full optimiously, the people who are using it for digtem CPU times should be the same as for
zation). Our tests can be usedfor evaluatsuccessive, serial benchmark runs.
itized images, sound, music, full-motion
ing a single machine under different
The new BYTE shell-script approach
video, and animation do.
conditions. In this way, they become a
should yield portability. However, there
My advice to Crabb's readers is this:
tool for fine-tuning performance.
are pitfalls in the form of unknown but
If you are interested in multimedia, by
—Ben Smith
systematic errors in user time to search
all means look at the Mac first. Then buy
the PATH for the script's executables.
an Amiga.
Don't Tell All
Dana S. West
Below is the data for the old BYTE Sieve
Iam appalled at Hugh ICenner's review
Columbus, OH of Eratosthenes benchmark program,
of that wonderful true mystery by Clifcoded with times (S) system calls and run
ford Stoll, The Cuckoo's Egg (Print
under shell timing (using The Santa Cruz
East Europeans Seek
Queue, March). This wasn't areview; it
Operation's Unix 3.2 running on an IBM
Correspondents
was aretelling of the whole story. How
Iam a36-year-old electronics engineer. I AT with an Intel Inboard). It ran 10 iteradare he "tell it all" and ruin the excitetions to a maximum of 8191 (1899
work mostly on projects based on the
ment of reading it and wondering, "What
primes). The average user time in secIntel 8048, 8051, and 8096 single-chip
next? What next?"
onds (variation) of six trials on aquiet
microcontrollers for use in measurement
B. M. Hutchison
multiuser system is as follows:
and control. Iwould like to find someone
Pendleton, OR
with whom Ican exchange letters on proSystem call Time command
gramming hints and hobby applications
0.508 (0.04)
0.5 (0)
Cshell built-in time
of these devices.
0.602 (0.16)
0.611 (0.16)
timex sieve
Lubomir Matystak
/usr/bin/timex
0.468 (0.01)
0.472 (0.01)
./sieve
Polni 581
742 83 Klimkovice
These results do not invalidate the
Czechoslovakia
CD-ROMs and Printers
BYTE shell-script approach for betweenplatform comparison, provided that all
What does it take to install aCD-ROM
Ihave been areader of BYTE for several
drive in an XT or AT clone? Is aSCSI
commands are invoked by afully qualiyears, and Iprofit greatly from your articontroller card necessary? Do different
fied path.
cles on both hardware and software. IdeROM drive manufacturers have different
John Michael Williams
velop information-retrieval software
Senior Software Engineer
requirements?
under MS-DOS, OS/2, and Unix, and I
If you have acolor printer, what is the
Dazix, Inc.
try to capture the actual trends in softbest way to dump screen images for
Redwood City, CA
ware engineering with the help of your
CGA, EGA, or VGA?
magazine.
Al Sardello
The time utility is not started until all
The changes here in East Germany
Boulder, CO
have given me greater opportunities for paths and variables have been estabcontinued
lished and the test is ready to run. In the
sharing information with the internation36
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Special Introductory Offer!
Standard Features
• High Performance
Norton SI 38.8
Landmark 115 MH, 60X
• Quality Brand Name Components
• One Year Warranty Parts & Labor
• 24-Hour Parts Replacement
• Toll-Free Technical Support
• Also Available:
Extended Maintenance Contract
Corporate Leasing
Custom Configurations

Order Yours Before Offer Expires!
Call 1-800-331-1090 or
1-401-885-6697

Digital Distributing, Inc.
20 Cavalier Dr., E. Greenwich, RI 02818

486 POWER at
386 PRICES!

$6,792

Complete Standard System*
Standard Configuration Includes:
25 MHz Clock, Zero Wait Operation
4 MB 8Ons RAM, expandable to 16 MB
8 KB Internal Cache Memory
(optional 128 KB External Cache)
AMI BIOS
Super VGA Video Card 1024 x 768
Super High Res VGA 14" Color Monitor
1.2 MB 54 "Floppy
1.44 MB 31
/ "Micro Floppy
2
85 MB SCSI Hard Disk Drive
2 Serial, 1Parallel Ports
200 Watt Power Supply
Microsoft Compatible Mouse
MS DOS 4.01
*Bernoulli drive and 20" color monitor shown are optional.

Circle 79 on Reader Service Card (DEALERS: 80)

Programmer's Paradise c)...unn2
LIST OURS

Smalltalk/V PM

Micro Focus:
COBOU2 w/ Toolset
Personal COBOL
MS COBOL
Realia COBOL
SCREENIO

Development Environment

Smalltalk/V ® PM combines the
power of the industry's leading
object-oriented programming
environment with the richness
of Presentation Manager.
Applications written in other
Smalltalk/V environments can
be ported to Smalltalk/V PM
and will take on the look and
(eel of Presentation Manager.

1800
149
900
995
400

1499
129
629
849
375

99
200
399

89
169
339

CODE GENERATORS
Logic Gem
Matrix Layout 2.0
PRO-C

DATABASE DEVELOPMENT

Clarion 2.1
Clipper 5.0
dBASE IV
dBFast/PLUS
dGE
FlashTools!
Flipper
FoxPro
FUNCKy Library
Magic PC
R&R Report Writer
R&R Code Generator
Say What?!
SilverComm Library 2.0
Tom Rettig's Library
U12 Version Two

cligitalk inc.

Smalltalk/V PM's compiler
generates standalone native code applications (.EXE) for
unrestricted distribution, requiring no run-time license fees.

845
549
795
519
795
489
345
295
195
179
89
79
195
179
795 CALL
195
179
249
299
150
129
129
150
50
45
189
165
100
80
595
479

DEBUGGERS (DOS)

We'll Beat The Competition's Advertised Prices!
LIST OURS
DESQview 386
Microsoft Windows/386
VM/Ki6
VM/3B6 MultiUser
VM/3136 MultiUser Starter

190
195
245
895
395

386 DEVELOPMENT TOOLS
Lahey F771-Em/32 (w/ OS/386) 1090

Lattice C 286 (w/ extension)
495
Lattice C 386 (w/ extension)
895
Novell C Network Compiler/386 995
Paradox/386
895
PC-lint 386
239
Phar Lap 386 ASM/LINK
495
WATCOM C 8.0/386 Prof.
1295
WATC OM C 8.0/386 Standard
895

ASSEMBLY LANGUAGE
Advantage Disassembler
ASMFlow
MS Macro Assembler
OPTASM
Re:Source
Sourcer w/ Pre-Processor
SpontaneousAssembly
Turbo Debugger & Tools
Visible Computer: 80286

BASIC COMPILERS

MS BASIC Prof. Devel. System
Power Basic
QuickBASIC
True BASIC

BASIC LIBS/UTILITIES
db/L1B
DiaLogk
GraphPak
GraphPak Professional
P.D.Q.
ProBas
ProBas foolkit
ProMath
QBase and Quickscreen
QuickComm
QuickMenu
QuickPak
QuickPak Professional
QuickPak Scientific
QuickScreen
QuickWindows Advanced

C COMPILERS

C Network Compiler
Lattice C 6.0
Microsoft C 6.0
MS Quick C
MS QuidkC w/ QuickAssembler
Top Speed C
DOS Professional
OS/2 Psofessional
Turbo C 2.0
WATCON4C 8.0 Professional
WATCOM C 8.0 Standard

LIST OURS

C++

386 CONTROL PROGRAMS
169
139
209
839
339

979
395
715
799
629
189
435
1099
719

295
99
150
125
150
140
395
150
100

279
89
105
109
129
125
369
105.
89

495
110
99
100

349
99
69
69

159
95
79
149
129
135
99
99
149
149
59
79
169
79
79
149

121
85
70
125
115
125
94
94
125
135
55
70
149
70
70
125

695
250
495
99
199
199
199
495
100
495
395

559
189
329
69
139
179
359
445
69
419
335

C++/Views
Guidelines C++
NDP C++
Turbo C++
Turbo C++ Professional
Zortech C++ Debugger
Zortech C++
Developer's Edition
Zortech C++ Tools
Zortech C++ Video Course

C-COMMUNICATIONS
Breakout II
C Asynch Manager 3.0
Essential Communications
Greenleaf Comm. Library
Greenleaf ViewComm
SilverComm C Async Library
View-232

495
419
395
369
495
479
200 CALL
300 CALL
150
129
200
165
450
399
150
129
500
449
125
99
189
139
329
299
299
249
CALL CALL
249
209
189
149

C-FILE MANAGEMENT

AccSys tor dBASE or Paradox
395
335
w/ source
795
675
Btrieve
245
185
Btrieve for DOS 3.1 Networks
595
449
175
C-Index Plus
195
C-ISAM
225
209
Codebase IV
295
219
CQL w/ PASS
395
349
c-tree
395
315
dBC III
250
229
dBC Ill Plus
500
439
db_FILE Bundle
295
249
149
Essential 8-Tree w/ source
198
FairCom Toolbox -Prof. Edition 1095
789
FairCom Toolbox -Special
695
509
Informix Products
CALL CAI L
Xtrieve PLUS
595
459

C-GENERAL LIBRARIES
C TOOLS PLUS/6.0
C Utility Library
Greenleaf Functions
Greenleaf SuperFunctions
Power Search
Turbo C TOOLS/2.0

149
249
229
299
149
149

109
199
209
239
109
109

C SCREENS
Greenleaf DataWindows
Hi-Screen XL
Panel Plus
Vermont Views
Vitamin C
VC Screen

395
339
149
129
395
495
395 CALL
169
225
149
115

C-UTILITIES/OTHER
Clear +
C-Terp
Code Runner
Heap Expander
PC-lint
PCYACC Professional
TimeSlicer
w/ source

200
300
149
80
139
495
295
1000

169
219
135
70
109
469
279
899

MultiScope
OPTDEBUG
Periscope V512K
Periscope II
l'eriscope II-x
Periscope IV/16, 25 MHz
Pfix86plus
Sherlock
Turbo Debugger & Tools

DOCUMENTING/
FLOWCHARTING

Clear+
C-Clearly
Flow Charting II+
Interactive Easyflow
Paginate
Source Print
The Documentor
Tree Diagrammer

EDITORS

BRIEF 3.0
Edix
EDT+
EMACS
Epsilon
KEDIT 4.0
MKS Vi
Multi-Edit Professional
Norton Editor
SLICK Editor
Sage Professional Editor
w/ Mouse
SPF/PC
VEDIT PLUS

EMBEDDED SYSTEMS
Link & Locate ++
Link & Locate ++ Extended
l'aradigm Locate

179
135
150
129
495
429
175
125
145
105
CALL CALL
295
259
195
175
150
105

169
115
185
125
79
89
245
89

199 CALL
195
165
295
275
325
265
195
138
150
125
149
129
179
159
75
59
195
175
295
249
395
335
245
199
185 CALL
329
395
259

135
595
95
450
135
595

119
535
89
299
119
499

495
495
200
249
100

299
445
169
165
75

99
249

75
199

149
149
100
200

135
135
89
179

MODULA -2

LOGITECH Modula-2:
Compiler Pack
Development System
TopSpeed Modula -2:
B-Tree Toolkit
Communications Toolkit
Compiler Kit
DOS 3-Pack

OS/2 TOOLS

Brief
CASE:PM for C
Epsilon
MS OS/2 Pres. Manager Softset
MS OS/2 Pres. Manager Toolkit
MultiScope
PCYACC
Smalltalk/V PM
Vitamin C (05/2)

199 CALL
1495 1420
195
159
150
105
500
349
449
345
395
359
495
369
225
165

PASCAL LANGUAGE

Asynch PLUS
B-tree Filer
MS QuickPASCAL
Object Professional
Power Tools PLUS/5.0
Topaz
Turbo Analyst
TurboMAG1C
Turbo Pascal 5.5
Turbo Pascal 5.5 Professional
Turbo-Plus 5.5
Turbo Professional 5.0

149
125
99
150
149
75
99
199
150
250
199
125

115
109
69
109
109
67
89
179
105
175
159
109

195
199
150
100
150
80

159
129
135
269
319
70

595
100
200
495

535
8$
169
369

Baby Driver
Essential Graphics
Font-Tools
Font Window
Graf/Drive Plus Personal
Graf/Drive Plus Developer's
GraphiC 5.0
Graphics-MENU
Data Entry Design
Data Entry Module
GSS Graphics Devel. Toolkit
HALO
HALO Window Toolkit
Icon-Tools/Plus
Menuet
MetaWindow
MetaWindow Plus
PCX Effects
PCX Programmer's Toolkit
PCX Text
Turbo Geometry Library

250
399
150
125
149
299
395
195
99
59
595
395
595
150
325
250
325
99
195
149
200

199
349
119
109
135
269
319
175
89
53
525
279
419
119
259
209
289
89
175
135
179

LINKERS/LIBRARIANS
Plink86plus
Polylibrarian II
RTLink
.RTLink/Plus

495
149
295
495

395
135
265
419

Dan Bricklin's Demon
Grasp
Instant Replay Ill
ProtoFinish
Show Partner F/X
Soft Demo

SMALLTALK

Smalltalk-80 (386)
SmalltalkN
Smalltalk/V 286
Smalltalk/V PM

WINDOWS (MS) TOOLS
Actor 2.0
Case:W
C-Talk/Views
dBFast/Windows
DialogCoder
MS Windows Development Kit
MultiScope
ProloView
REFlow
Whitewater Resource Toolkit
WindowsMAKER
WinTrieve

695
795
450
195
499
500
379
595
79
195
595
195

559
759
375
335
435
349
289
535
69
169
535
339

NEW RELEASES

FORTRAN LANGUAGE

GRAPHICS LIBRARIES

FoxBASE +/MAC
MacFortran/ 020
Smalltalk/V MAC
Think C
Turbo Pascal

PROTOTYPING
200
130
229
150
100
99
295
99

395
479
295

Grafmatic
Lahey F77L
Lahey Personal FORTRAN 77
MS FORTRAN
Plotmatic
RN/FORTRAN

LIST OURS

MACINTOSH

COBOL LANGUAGE

SpontaneousAssembly
by Base Two Development
Assembly language library with over
700 ready-to-use functions and macros
covering everything from string
manipulation to dynamic memory
management, to windowing. 100%
hand-written, hand optimized assembly
language routines. Includes 750 page
manual.
List: $395

Ours: $369

SitBack by SitIlack Technologies

A memory resident back-up utility
which ensures that auser's PC is fully
and currently backed up without the
user having to lift afinger or exit the
application program. Works during
computer idle times and/or at pre-set
times throughout the day. Works with
all popular LAN systems.
List: $99
Ours: $90

PC -lint 386 by Gimpel
A source code analysis tool for the C
programming language, running on
Intel 80386 machines under MS-DOS.
PC-lint will analyze C programs and
report on bugs, glitches and
inconsistencies, providing astrong
typing facility for C.
List: $239

Ours:

$189

ASK BYTE

Portfolio are DOS compatibles. The Poqet isn't exactly cheap, and while both
are well built, they may not stand up to
serious abuse.
Should you decide to go all out, there is
aclass of machines specifically designed
for data collection. They're not cheap,
either, but they're small, reliable, and
built to beat the band. National Datacomputer 's DC 3.0 is the only DOS-compatible one of these that Iknow of It
comes standard with 128K bytes of RAM
(expandable to 960K bytes), abacklit 26column by 10-row LCD, afull numeric
keypad and asmall QWERTY keyboard,
aserial port, and abuilt-in modem. And
if that's not enough, the whole thing runs
for hours and hours on four AA batteries.
It's not really running DOS, but areasonable facsimile. You program it on a
regular DOS machine and then upload
the software into it. Later, you simply reconnect the PC to retrieve your data. If
$2000 to $3000 (depending on configuration) doesn't scare you off, contact National Datacomputer (Middlesex Technology Center, 900 Middlesex Tpk.,
Building 5, Billerica, MA 01821, (508)
663-7677). —H. E.

1002. Also, look for acopy of Extending
DOS, available from Addison-Wesley.
As for actually using expanded memory, you should look to the very company
that supplies QEMM.SYS—Quarterdeck.
Its DESQview system makes good use of
EMS. In fact, since you're running a
386SX, you're actually using extended
memory to mimic expanded memory.
DESQview can run aportion of itself in
extended memory, leaving more room in
conventional memory for multiple applications.
You can use the memory above DOS
and below the 1-MB memory for RAM
disks or disk caching. There are plenty of
public domain packages available; check
any of the shareware mail-order houses
or cruise the BBS circuit (BIX is agood
place to start). —R. G.

You Ask aLot of Questions...
Iwant to develop serious programs for
my own use as well as to release into the
public domain market as shareware.
However, Iam sure that any experienced
programmer would turn livid upon viewing my spaghetti-like code. Could you
recommend a good book on structured
programming?
Memory Serves
In addition, Ineed abook on fast, effiI recently purchased a 386SX with 2 cient, and frequently used algorithms
megabytes of memory. With DOS 4.01, I such as sorting and searching. Also, I
have access to EMM.SYS, which enables
would appreciate it if you could give me
me to use some of the extended memory
the titles of some general books on the
to handle many of my Symphony 2.0 files
following topics: data compression algo(which are too large for the 640K-byte
rithms, image- and sound-processing alDOS limit). Ican do essentially the same
gorithms, encryption algorithms and
thing using QEMM.SYS as the expanded
general computer security, implementmemory manager, and Ihave figured out
ing an interpreter, and algorithms for
how to install FASTOPEN and buffers in
implementing games such as chess on
the expanded memory.
computers.
There are various other things that I
Finally, Iwant to implement the clashave read about doing in expanded or exsic game of Life on my computer. The
tended memory, but Ineed some help
definition of the game calls for an infifrom experts. Can you recommend a nite matrix of cells, an obviously imposgood, small book on the subject? Do you
sible requirement. Hence, the resulting
intend to have any articles soon on what
corner and edge cells can have only three
users can do with 1.4 MB of extended or
and five neighboring cells, respectively,
expanded memory? Is it possible to use
as compared to eight for all the others,
some of the 384K bytes immediately
which contradicts the definition of the
above the 640K bytes that DOS normally
game. How do Ihandle this dilemma?
uses?
Stephen J. Scheck
Milton Feldman
Jamul, CA
Beaverton, OR
For structured programming, try ProYou can find agood overview of EMS in
gramming Structures, Vol. 1: Machines
"Expanding the Limits" (March BYTE).
and Programs by Jan Hext (PrenticeAlso, you might try Microsoft Systems
Hall, 1990).
Journal. It has done anumber of articles
For frequently used sorting and
on EMS; in particular, its September
searching algorithms, there is Donald E.
1989 issue contains the source code for
Knuth 's classic The Art of Computer
an EMS library. You can contact MSJ 's
Programming, Vol. 3: Sorting and
circulation department at P.O. Box
Searching (Addison-Wesley, 1973) and
1903, Marion, OH 44305, (800) 669G. H. Gonnet's Handbook of Algo40D
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rithms (Addison-Wesley, 1983).
For data compression, seek out Data
Compression Methods and Theory by
James A. Storer (Computer Science
Press, 1988).
For image and sound processing, look
for Two-Dimensional Signal and Image
Processing by Jae S. Lim (Prentice-Hall,
1990). Also, locate Computer Composer's Toolbox by Phil Winsor (Windcrest,
adivision of TAB books, 1990).
For data encryption, see the bibliography in "Cloak and Data" (June BYTE).
For interpreters, look for Programming Language Translation: A Practical
Approach by Patrick D. Terry (AddisonWesley, 1986). Also look for Herb
Schildt's Born to Code in C (Osborne/
McGraw-Hill, 1989).
Finally, as for boundary conditions on
the game of Life, Ihave seen numerous
treatments. A public domain version that
I've used gives players the option of either
treating cells beyond the boundaries as
dead, or simply not counting those imaginary cells when determining a border
cell's next life cycle. —R. G.

FIXES

• Contrary to the features table in
"Multiuser Databases: The SQL" (May,
page 139), Oracle does not offer stored
procedures, and Ingres does not offer
binary large object data types.
• DTK Computer reports that its latest
BIOS does indeed work with OS/2 1.1
and 1.2. The BIOS version used by Mark
J. Minasi (0S/2 Notebook, April) apparently was not up to date.
• The correct telephone number for
Jameco Electronics, mentioned in "The
Heart and Soul of a PC Compatible"
(April), is (415) 592-8097. Also in that
article, the correct dimensions of the
Atronics International ATI-386/B
motherboard are 81/2 by 12 inches. The
All board does indeed have aconnector
for an external battery, as well. ATI says
that it has upgraded its BIOS for faster
caching; the upgrade is free to customers
with the older BIOS.
•In "Not Quite As Simple As 1-2-3"
(September 1989), the speed comparison
between Lotus 1-2-3 releases 3.0 and 2.1
should read, "Lotus 3.0 is 59 percent as
fast as 2.1 on a386-based system and 52
percent as fast on a286-based system."
•The acronym LCD in the review of the
NEC ProSpeed CSX ("Color Hits the
Streets," April) refers to aliquid crystal
display. •

Guaranteed Best Prices!

(800)

445-7899

LIST OURS

SAGE /MICROSOFT
BUNDLE OFFER
Order the new Sage Professional
Editor, the programmer's editor
for the 90's, along with any
Microsoft Compiler, and
Programmer's Paradise
will give you an additional $25
off the combined price!*
• Offer good through July 31.1990.
LIST OURS

XENIX/UNIX
Epsilon
Interactive 386/ix Complete
Interactive 386/ix Comp. /WU
Interactive (All other produts)
LPI-BASIC
LPI-COBOL
LPI-FORTRAN
MKS RCS
MKS Trilogy
SCO 286 Complete
SCO 386 Complete
SCO (All other products)
VE DIT PLUS

195
1239
1735
CALL
695
1495
995
395
119
1495
1595
CALL
285

169
929
1299
CALL
569
1199
799
335
105
1195
1275
CALL
249

ADDITIONAL PRODUCTS
APL•PLUS
Janus Ada/Compiler System
Lattice RPG
Meridian AdaStudent
Meridian Ada Developer's Kit
MKS AWK
Personal Rexx
Softprobe 86/TX

549
695
269
300
1600 1285
45
50
1095
985
85
99
150
139
395 CALL

APPLICATION SOFTWAR E
COMMUNICATIONS
BLAST 11
Carbon Copy Plus
Laplink Ill
PC Anywhere III
Procomm Plus
SideTalk

DESKTOP PUBLISHING

Adobe Illustrator
Corel Draw!
Gem Desktop Publisher
HALO OPE
Lattice HighStyle
MKS SQPS
PageMaker
Ventura Publisher

MATHEMATICS
Derive
MathCAD
Mathematica 386

(.>

Generic CADO Level 3
LABTECH Acquire
LABTECH Notebook
MICRO-CAP III
Orcad PCB
PC TEX
SCHEMA II+
STATGRAPHICS
Tango PCB Series II
TECH•GRAPH•PAD

SPREADSHEETS

Lotus 1-2-3 Release 3.0
Lucid 3-D
Microsoft Excel
Quattro Professional
SuperCalc5

UTILITIES

386 MAX
386 MAX Professional
above DISC
DOS Partner
Dr. Switch DeveloperPak
FASTBACK Plus
HeadRoom 2.0
Help Build
MACE GOLD
Magellan
Memory Mate
MKS Toolkit
Move'em
Norton Commander
Norton Utilities
Norton Utilities Advanced
PC Tools Deluxe
Pizazz Plus
SitBack
Software Carousel
SpinRite II
XTreePro

WORD PROCESSING

250
199
150
145
75
120

225
129
99
99
50
90

695
595
299
195
375
495
795
895

409
399
183
139
319
479
509
525

200
495
695

179
315
625

SCIENCE & ENGINEERING

AutoCAD Release 10
AutoSketch
Chanter
Control System Toolbox
CSS
DADiSP
Design CAD 3-D
Drafix Window, CAD
EXACT

Sage Professional Editor

SCIENCE & ENGINEERING
(continued)

3000 CALL
95
150
150
129
495
375
495
469
895
759
400
292
69
CALL
47
3811

Our Guarantee...

'\

l'ir,cluLts listed Ilcru.ra. Iacked

by the following guarantee:
Should you see one of these
products listed at a lower
price in another ad in this
magazine, CALL US!
We'll beat the price, and stil/
offer our same quality
service and support.
Terms of Offer:
• Offer good through July 31, 1990
• Applicable to pricing on current versions
of software listed; July issue prices only.
• Offer does not apply towards obvious
errors in competitors' ads.
Subject to same terms and conditions.}

Ami
Microsoft Word for Windows
WordPerfect 5.1
WordStar

209
350
179
195
779
995
1495 1269
1495 CALL
229
249
449
495
586
895
559
595
319
395
479
595
389
99
319
329
319

595
149
495
495
495

66
75
115
129
84
119
89
99
99
89
109
189
109
130
179
249
129
149
CALL
195
47
70
199
249
79
89
98
149
65
100
99
150
95
149
79
149
90
99
72
90
75
89
109

19 ,
129
450
279
495 CALL
495
275

SOFTWARE FOR SUN
WORKSTATIONS
Basmark QuickBASIC
C Programmer's Toolbox/ Sun
Edix
EMACS for Sun
Eroff
Informix
Lotus 1-2-3 for Sun
Lotus 1-2-3 for Sun Server
Lotus 1-2-3 for Sun Node
Mathematica for Sun
NeuralWorks Professional II
Panel Plus (Sun 3)
WordPerfect for Sun

CAL
49
42
39
CAL
CAL
69
99
49
CAL
409
159
49

CALL
449
339
365
CALL
CALI
,CALI
,CALI
;CALI
CALI
;CALI
; 1355
; CALI

Programmer's Policies
Phone Orders
Hours 8:30 AM-7 PM EST. We accept
MC,Visa, AMEX. Domestic shipments,
please add $5 per item for shipping/
handling by UPS ground. For domestic
COD shipments, please add $3. Rush
service available.
Mail or FAX Orders
POs are welcome. Please include
phone number.
International Service
Phone number required with order.
Call or FAX for additional information.
Dealers and Corporate Accounts
Call for information.

The Sage Professional Editor is the world's best
1111.1»..../
programming editor, designed to create the
!;applications of the 90's. It has an advanced
windowed user interface, integrated mouse
support, on-line help, menu-driven commands
and is highly configurable. Turnkey emulations
Sage
Professional
for Vi, Brief, EMACS/Epsilon and WordStar get
Editor
you up and running fast. The virtual memory
system gives you the ability to edit huge files (up
to 100 MEG) in as many as 256 windows--over
sue
two billion lines. MS-DOS, OS/2 and Dual Mode
gees
versions are all included on both 3.5 and 5.25
inch diskettes.
iv/ Mouse

List: $295
List: $395

SOFT

WA

RE

Link & Locate ++ V6.0

SYSTEMS
& SOFTWARE

Link & Locate ++ is afirmware development package
for development on IBM-PC hosts for Intel 8086/87/
186/286 microprocessors. Its features include:
accepts object files as input produced by the Microsoft
C Compiler and the Microsoft Macro Assembler;
generates cross reference listing among input object
files and library files; maintains object libraries;
incremental linking with type checking of symbols;
accepts debugging records in Microsoft OMF
(CodeView compatible or Intel OMF); full control of
placement of segments and groups anywhere in the
physical memory. Works with Microsoft C 5.1 and
Microsoft C 6.0. Requires 640K memory and ahard
disk.
List: $395

Ours: $329

Labey F77L-EM/32
This is afast and powerful 32-bit FORTRAN compiler that lets users write
and port programs up to 4GigaBytes on 80386's. F77L-EM/32 was the
winner of PC Magazine's 1988 Technical Excellence Award for Compilers/
Languages. Version 3.0 includes: Weitek support for faster processing,
easier mainframe porting with DO WHILE and DO END DO statements,
Video Graphics, Editor, Full 77 Standard, VAX and IBM VS mainframe
extensions, fast compilation, excellent diagnostices, and apowerful
debugger. Another outstanding product from the
FORTRAN experts. New OS/386: Includes
Virtual Memory Support, DESQview Support,
and free Unlimited Runtimes.
Computer S>stem. In
List: $895

Lahey

Ours: $719

ATTENTION CORPORATE CUSTOMERS,
Call Your Corporate Hotline
(800) 422-6507
•Select from over 4,500 titles—and we special order too!
•Get quick delivery at great prices on Microsoft, Borland,
Lotus...etc. (We buy software directly from all the major
publishers, and keep plenty of stock on hand.)
•Ask about volume purchase agreements, contracts, and
personally assigned inside and outside sales representatives
(CORSOFT Division).
International:

201-389-9228

Customer Service: 201-389-9229
Fax: 201-389-9227

Corporate: 800-422-6507
Canada: 800-445-7899

Call or Write for Latest Free Catalog!

1-800-445-7899

Unbeatable Prices
We'll beat the competition's advertised
prices. Prices subject to change
without notice.
Return Policy
30 days. Due to copyright laws, we
cannot take back software with the disk
seal broken unless authorized by the
manufacturer. Returned product must
include R.A. number.

,S8G=

Ours: $249
Ours: $335

A Division of Voyager Software Corp
1163 Shrewsbury Ave., Shrewsbury, NJ 07702

(800)
445-7899

Programmer's Paradise
LIST

OURS

LIST OURS

NOVELL

BLAISE
C Asynch Manager
ASYNCH PLUS
C Tools PLUS/ 6.0
EXEC
Key Pilot
Pascal TOOLS
Pascal TOOLS 2
Pascal TOOLS /TOOLS 2
Power Search
Power Screen
Power Tools Plus
RUNOFF
Turbo C TOOLS
View 232 1.0

BORLAND
Eureka: The Solver
Paradox 3.0
Paradox LAN Pack
Paradox OS/2
Paradox 386
Quattro Professional
Reflex v. 2.0
SideKick
SideKick for OS/2
SideKick Plus
Sprint
Turbo Assembler/Debugger
Turbo Basic
Database Toolbox
Editor Toolbox
Turbo C 2.0
Turbo C 2.0 Professional
Turbo Lightning
Lightning Word Wizard
Turbo Lightning and Lightning
Word Wizard
Turbo Pascal 5.0
Turbo Pascal 5.0 Professional
Database Toolbox
Editor Toolbox
Gameworks Toolbox
Graphix Toolbox
Numerical Methods Toolbox
Turbo Pascal Developer's Library
Turbo Prolog
Turbo Prolog Toolbox

DIGITALK
Smalltalle
Communications
EGANGA Color Extension
Goodies #1, #2 or #3
Smalltalk/V 286
Smalltalk/V MAC
SmalltalliN PM

189
189
149
95
50
125
100
149
149
149
50
149
189

139
139
115
75
39
109
89
135
109
109
109
45
109
149

167
725
995
725
895
495
250
85
250
200
200
150
100
100
100
150
250
100
70

117
507
697
507
625
329
175
60
175
139
139
105
69
69
69
105
175
69
49

150
150
250
100
100
100
100
100
395
150
100

105
105
175
69
69
69
69
69
279
105
69

100
50
50
50
200
200
500

as

175

45
45
45
169
169
399

FAIRCOM
395
315
650
519
CALL CALL
395
495
239
295

FairCom Toolbox Prof. Edition

1095

789

695

509

GREENLEAF SOFTWARE INC.
Greenleaf Business MathLib
Greenleaf CommLib
Greenleaf DataMath Interface
Greenleaf DataWindows
Greenleaf DataWindows, OS/2
Greenleaf Functions
Greenleaf MakeForm
Greenleaf SuperFunctions
Greenleaf ViewComm

395
299
75
395
395
229
125
299
559

339
249
69
339
339
209
119
239
489

245
895
395
150

209
839
339
129

495
595
895
1090
95
119

459
535
799
979
89
105

IGC
VM/386
VM/386 MultiUser
VM 386 MultiUser Starter
VM/386 NetPak

Programmer's Paradise

offers the complete

software product line for publishing giants such as
Microsoft, Borland, Lotus, and Software Publishing, as
well as dozens of other important software publishers.
Most of these products are stocked items.

Call for immediate delivery!

185
459
459
459
559
799
239
79
129
749
1359
459
159
597
459
459

C Beautifier
PFinish
Pfix86plus
Plink86plus
PolyAWK
OS/2 Version
PolyBoost II
PolyDoc
PolyLibrarian
PolyLibrarian II
PolyMake 3.0
PolyShell
PolyXRef
Professional PVCS (Corporate)
w/ PolyMake for OS/2
PVCS/MAKE for OS/2
Sage Professional Editor

50
295
295
495
99
199

42
259
259
399
85
179
72
169
85
125
125
85
85
419
589
335
249
335

w/ Mouse Support

ao

199
99
149
149
99
99
495
695
395
295
395

SOFTWARE PUBLISHING
LIST OURS

LIST OURS

MICROSOFT (continued)

LATTICE
68000 C X-Compiler
900
Curses
125
dBC III
250
dBC Ill Plus
500
HighStyle
375
Lattice 80286 C Develop. System 495
Lattice 80386 C Develop. System 895
Lattice C Compiler 6.0
250
Lattice Communications Library
250
RPG 3.0
1600
125
SecrelDisk II
500
SecretDisk II Administrator
125
SideTalk
350
SSP/PC
Z80 C X-Compiler
500

Agenda
Freelance Plus
Lotus 1-2-3 2.2
Lotus 1-2-3 3.0
Magellan
Manuscript
Symphony 2+

MEDIA CYBERNETICS
Dr. HALO Ill
HALO OPE
HALO
HALO for OS/2
HALOvision III
HALO Window Toolkit
HALO for Microsoft Developers

MICROGRAFX
ClipArt Collections
ClipArt Special Editions
Designer v3.0
Draw Plus v1.0
Graph Plus v1.3
XPort v1.0

MICROSOFT
MS BASIC Prof. Devel,

LAHEY
A.I. Developer's Kit OP/SYS
Lahey F77L
Lahey F77L-EM/16 (w/ OS/286)
Lahey F77L-EM/32 (w/ OS/286)
Lahey Personal FORTRAN 77
w/ Toolkit

245
595
595
595
695
995
295
100
145
950
1700
595
195
795
595
595

SAGE SOFTWARE

LOTUS

c-tree
w/ r-tree
w/ r-tree, d-tree
d-tree
r-tree
FairCom Toolbox Special Edition

Btrieve Single-User
Btrieve for DOS 3.1 Networks
Btrieve for OS/2
Btrieve for XENIX
C Network Compiler
C Network Compiler/386
NetWare C Interface for DOS
NetWare MHS
NetWare MHS Interface Guide
NetWare RPC
NetWare RPC for OS/2
Netware SQL
NetWare System Calls for DOS
XQL
Xtrieve PLUS
Xtrieve PLUS for OS/2

MS
MS
MS
MS
MS
MS

System
C 6.0
Chart
COBOL
Excel
FORTRAN for DOS or OS/2
Learning DOS

769
109
229
439
319
395
715
189
209
1285
109
429
109
299
449

395
495
495
595
195
495
695

299
347
329
389
CALL
326
499

140
195
395
695
495
595
595

99
139
279
489
349
419
419

250
150
695
395
495
395

189
109
455
258
324
258

495
495
395
900
495
450
50

349
329
277
629
319
299
35

MS Mach 20
MS Macro Assembler
MS Mouse Bus or Serial:
w/ Paintbrush & Mouse Menus
w/ Paintbrush & Windows
MS Multiplan
MS OS/2 Presentation Mgr. TIkt.
MS Pascal for DOS or OS/2
MS Presentation Manager Softset
MS Programmer's Library-CD
MS Project
MS QuickBASIC 4.5
MS QuickC 2.0
MS QuickC w/ QuicicAssembler
MS QuickPASCAL
MS Sort
MS Windows
MS Windows/386
MS Windows Development Kit
MS Word
MS Word for Windows
MS Works

495
150

329
105

150
200
195
500
300
150
395
495
99
99
199
99
195
99
195

105
149
136
349
209
105
277
329
69
69
139
69
139
69
136
349
279
349
105

500
450
495
149

MORTICE KERN SYSTEMS
MKS AWK
99
for OS/2
for DOS & OS/2
MKS LEX:YACC
for OS/2
for DOS & 05/2
MKS MAKE
for OS/2
for DOS & OS/2
MKS Programming Platform
for OS/2
for DOS & OS/2
MKS RCS
for OS/2
for DOS & OS/2
MKS Software Mgmt. Team
for OS/2
for DOS & OS/2
MKS SQPS
MKS Toolkit
for OS/2
for DOS & OS/2
MKS Trilogy
MKS Vi
for OS/2
for DOS/OS/2

179
199
249
349
399
149
249
299
665
995
1149
189
289
339
299
449
499
495
249
349
399
119
149
199
229

85
159
179
199
295
339
129
199
259
565
839
989
159
245
289
255
399
429
479
199
295
339
105
129
159
199

Harvard Graphics
Harvard Graphics Draw Partner
Harvard Project Manager
OfficeWriter
OfficeWriter LAN (3 users)
PFS:First Choice
PFS:First Choice LAN Pack
PFS:First Graphics
PFS:First Publisher
Professional File
Professional Plan
Professional Write

SOUTH MOUNTAIN
Breakout-II
C Utility Library
Essential B-Tree
Essential Communications
Essential Graphics
w/ source code
Hold Everything
/resident C*/ w/ source

495
149
695
495
995
169

475

149
129
299
99
229

125
249
199
329
399
1398
129

249

339
99
489
339
699
105
325
99
89
199
69
149

99
199
149
299
349
1119
109
199

TURBOPOWER SOFTWARE
B-tree Filer
Multi-user w/ Network Support
Object Professional
Turbo Analyst 5.0
Turbo Professional

125
175
125
99
125

109
145
109
89
109

THE WHITEWATER GROUP
Actor
695
Language Extensions I
99

559

Whitewater Resource Toolkit
WinTrieve

195
395

169
339

300
200
300
150
450
150
500

269
165
259
129
399
129
449

es

ZORTECH
Zortech C Video Course
Zortech C++ Compiler V2.0
w/ source
Zortech C++ Debugger V2.0
Zortech C++ Developer's Edition
Zortech C++ Tools V2.0
Zortech C++ Video Course

Programmer's Paradise

(800)

445-7899

Microsoft is once again at
the forefront of technology
with two new products for
professional programmers,
appropriately entitled
Professional Development
Systems. Programmer's
Paradise, the world's leading
source of development
software, is stocked with a
plethora of these products...
ready to ship to you!
Call and order today!

Microsoft

C Professional Development System 60

The ideal environment for creating sophisticated, large-scale C applications.
The newest version of the industry standard C Compiler is faster than ever.
DOS, Windows, or OS/2 PM programmers can all benefit from this product's new
development environment, the Microsoft Programmer's Workbench. Integrated
tools within the environment include apowerful programmer's editor, compiler,
linker, NMAKE facility, CodeView window-oriented debugger, Source Browser,
and hypertext-based documentation. The Programmer's Workbench also offers
mouse support, and all the tools are accessible from one easy-to-use interface.
Microsoft C, the natural choice for any professional C programmer.
Microsoft ® BASIC Professional Development System 7.0
Everything the serious BASIC programmer has been looking for. Create
dramatically smaller and faster executables. Handle LARGE programs because
there's more room for data, source code, and compiled code. EMS 4.0, far
strings and run-time overlays are now supported. Create fast, powerful database
applications with the ISAM package Microsoft has completely integrated into
the language. Also save time with toolboxes for user-interface development,
presentation graphics and matrix math work. This is the high productivity
programming solution BASIC programmers have been looking for.

FREE

T-Shirt...

Buy any Microsoft product from us this month, and
as abonus, receive afree Programmer's Paradise
T-Shirt. These top quality T-Shirts are available in
Medium, Large or X-Large (while supplies last).
Don't be seen at the pool or beach without one!!!

Offer good through July 31, 1990.

THE MICROSOFT PRODUCT LINE
MS BASIC Prof. Development System 7.0
MS C Professional Development System 6.0
MS Chart
MS COBOL
MS Excel
MS Excel (MAC)
MS FORTRAN for DOS or OS/2
MS Learning DOS
MS Macro Assembler
MS Mouse Bus or Serial
w/ Paintbrush & Mouse Menus
w/ Paintbrush & Windows
MS Multiplan
MS OS/2 Presentation Manager Softset
MS OS/2 Presentation Manager Toolkit
MS Pascal for DOS or OS/2
MS PowerPoint (MAC)
MS Programmer's Library -CD ROM
MS Project
MS QuickBAS1C 4.5
MS QuickC 2.0
MS QuickC with QuicicAssembler 2.1
MS QuickPASCAL
MS Windows 3.0
MS Windows Software Development Kit
MS Word
MS Word (MAC)
MS Word for Windows
MS Works

LiST
495
495
395
900
495
395
450
50
150

al.1115
349
329
277
629
319
279
299
35
105

150
200
195
150
500
300
395
395
495
99
99
199
99
149
500
450
395
495
149

105
149
136
105
349
209
279
277
329
69
69
139
69
99
349
279
279
349
105

SPREAD SHEETS FASTER!
OTC's 850XL Prints Spreadsheets
Faster Than Its Competition!
240 LPM Guaranteed!

Genicom3470
1032 pages*

OUTPUT
TECHNOLOGY
CORPORATION
748 pages*

pson
547 pages*

Tall claims.
Many companies say they offer the fastest
printer with the best value for your money. At OTC,
we challenged those claims. .and won! Our tests
prove we deliver more throughput for your money.
We took five competitive printers and ran aLotus
1-2-3 spreadsheet under the exact same conditions.*
The OTC 850XL not only delivered 58% more throughput

than its closest competitor, but also offered the
best price/performance ratio.
It's easy to make tall claims. But the others just
don't stack up to Output Technology! Take agood
look at who's standing tall above the rest ...call
OTC for a free copy of our Benchmark test today!
Over 300 Service Centers Nationwide.**

1-800-4-OUTPUT
(468-8788)
(8 am — 5pm PST)

'Calculated for 8-hour day. based on actual 50-page print
test. All printers run in 10 CPI. 6 LPL 136 columns.
•"Call for availability m your area
IBM. Epson. Alps. Genicom. Okidata. and Lotus are
trademarks of others and do not belong to OTC

OUTPUT
TECHNOLOGY
CORPORATION

E. 9922 Montoomery Drive. Suite #6
Spokane. WA 99206-4199
1'509) 926-3855
(800) 4-OUTPUT (468-8788)
Telex: #15-2269 OUTPUTSPOK FAX: (509) 922-4742

Call me, I'm interested, circle 191 on Reader Service Card

W HAT'S NEW
HARDWARE

•

SYSTEMS

A No-Compromise
15-Pound Laptop

NEC's ProSpeed
386SX Designed
to Communicate

T

he Altima Two is a16MHz 286-based laptop
that includes VGA paperwhite graphics on abacklit
LCD, internal hard and floppy disk drives, an internal
2400-bps modem, and afullsize 101-key detachable keyboard. The system measures
157, 0 by 11% by 3%0 inches
and weighs 15 pounds.
The Altima Two also includes 1MB of RAM (expandable to 5MB), atwo-button
mouse, DOS 4.01, ahalflength 8-bit expansion slot,
an AC adapter, and acarrying
case. The drives are a31
/2
inch 1.44-MB internal floppy
disk drive and a40-MB 25ms internal hard disk drive. Interfaces include aVGA monitor port, aparallel port, a
serial port, and an external
keyboard port.
An external 4-pound, 21
/2
hour battery is optional.
Price: $4499; battery, $199.
Contact: Altima Systems,
Inc., 1390 Willow Pass Rd.,
Suite 1050, Concord, CA
94520, (800) 356-9990 or
(415) 356-5600.
Inquiry 1139.
IMIII

DTK Joins the
Laptop Brigade

D

TK, acompany that has
specialized in motherboards, has announced its
first complete system, a386SX
laptop. Features include
VGA graphics on apaperwhite backlit LCD screen
and adetachable keyboard.
Standard hardware includes 1MB of RAM (expandable to 5MB), an internal
battery that lasts 15 minutes, a
serial port, aparallel port, a
42
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The Altima Two is a I6-MHz 286 laptop with VGA resolution
and aremovable full-size 101-key keyboard.

31
/-inch 1.44-MB floppy disk
2
drive, an AC adapter, and a
power-saver feature. You can
upgrade with athree-quarterlength 16-bit expansion slot
and an 80387SX coprocessor
socket. Bundled software includes DOS 3.3 and LapLink. The BIOS is DTK's own.
The 386SX weighs 10'h
pounds and measures 11 9/
10 by
4by 12 9
/
10 inches.
A system option package
includes a2400-bps internal
modem (occupying aseparate modem slot), an internal
40-MB 28-ms hard disk
drive, an external battery pack
that extends power to 3hours
and weighs about 3pounds,
and acarrying case. An optional Expansion Station, enclosed in aminitower case,
can accommodate two 514
inch half-height drives, one
5%-inch full-height drive, and
three full-length 16-bit expansion cards.
Price: Under $3000; system
option package, $500; Expansion Station, $295.
Contact: DTK Computer,
Inc., 15711 East Valley Blvd.,
City of Industry, CA 91744,
(818) 333-7533.
Inquiry 1140.

Fortron Unveils
Complete SX
for $1495

T

he NetSet 386SX is one
I of the few 16-MHz 386SX
systems that costs less than
$1500. After you include the
high-capacity 5%- or 31
/2
inch floppy disk drive and a
video card, you still have two
open 16-bit slots and two open
half-height 5%-inch drive
bays. The system has one parallel and two serial ports, 1
MB of RAM (expandable to 8
MB), and a150-W power
supply.
Standard equipment on the
basic system includes aVGA
card and a101-key keyboard
but no monitor. You can specify the monochrome system
with amonochrome video
card, a12-inch monitor, and
a40-MB 28-ms hard disk
drive. You can also opt for a
14-inch color VGA monitor
and a40-MB hard disk drive.
DOS 3.3 or 4.01 is an option.
Price: Basic system, $1295;
monochrome system, $1390;
VGA system, $2050; DOS,
$105.
Contact: Fortron/Source,
6818-G Patterson Pass Rd.,
Livermore, CA 94550, (800)
821-9771 or (415) 373-1008.
Inquiry 1141.

EC's ProSpeed 386SX
laptop features aproprietary expansion slot for aline
of communications cards. The
proprietary Laptop Expansion Slot, the LTX, houses optional cards for local area
networking, several types of
synchronous terminal emulation, and amodem. The ProSpeed 386SX laptop also includes one non-LTX
proprietary slot for memory
and another for amodem or
fax modem.
Standard features include
abacklit VGA display, an 82key keyboard, 1MB of RAM
(expandable to 9MB), a31
/2
inch 1.44-MB floppy disk
drive, and your choice of an internal 40-MB (29 ms) or
100-MB (25 ms) hard disk
drive. Standard interfaces include one serial port, one parallel port, afloppy disk drive
expansion port, an RGB video
output port, an external keyboard port, an RJ-11 modem
port, and aDC power port.
LTX cards are available for
Ethernet, Token Ring (4
Mbps), ARCnet, 3270 emulation, 5250 emulation, sendand-receive faxing, additional serial ports, SCSI devices,
and memory. The laptop
measures 12 by 14% 0 by 3%
inches and weighs 14
pounds.
Price: With 40-MB hard disk
drive, $5799; with 100-MB
hard disk drive, $6599; battery cartridge, $199.
Contact: NEC Technologies, Inc., 1255 Michael Dr.,
Wood Dale, IL 60191, (800)
826-2255 or (708) 860-9500.
Inquiry 1142.

HARDWARE

•

PERIPHERALS

This 31/
2-inch
Floppy Disk Drive
Holds 21 MB

Hewlett-Packard
Shows Mac Printers,
One with Color
1.11 ewlett-Packard has introduced acolor printer
for Macs on an AppleTalk
network and added an AppleTalk interface to its DeskWriter.
On or off AppleTalk, the
HP PaintWriter XL prints a
page of color graphics in
about 11
/ minutes. It uses all
2
QuicicDraw-compatible software and lets your Mac II print
on letter- and tabloid-size
(11- by 17-inch) paper from a
palette of up to 16.7 million
colors. Your Mac Plus, SE, or
Portable can print from apalette of up to eight colors. The
PaintWriter XL also features
background printing with a
spooling capability and has
scalable outline fonts, including CS Times, CS Triumvirate, CS Courier, and CS
Symbol.
The PaintWriter XL can
print in portrait and landscape
orientations and has an automatic sheet feeder that will
handle up to 200 paper pages
or 70 sheets of overhead-transparency film. The PaintWriter measures 9by 29% by
17% inches.
The enhanced DeskWriter
is athermal ink-jet printer
with aprint resolution of 300
dpi. It measures 17Y, c,
by 8by
14% inches.
Price: $2995; DeskWriter,
$1195.
Contact: Hewlett-Packard,
Company Inquiries, 19310
Pruneridge Ave., Cupertino,
CA 95014, (800) 752-0900.
Inquiry 1143.

U

HP 's PaintWriter XL is designed for your Mac, and it functions
on an AppleTalk network.

20-pound Device
Projects VGA and
Mac Color Images

T

he MagniView 800 VGA
1 multisync data projector
lets you project up to eight
shades of simulated color from
any VGA or Mac-compatible
video source, according to the
manufacturer. And because
it's equipped with a250-W
lamp, afan, and aprojection
lens, you don't need aseparate
overhead projector.
The maximum graphics
resolution is 640 by 480 pixels;
the maximum text resolution
is 720 by 400 pixels. Controls
on the front of the 13- by
17 1
/-by 6-inch unit let you ad2
just color, contrast, synchronization, and positioning and
let you clear the screen and
reverse the video.
Price: $1895; Macintosh interface, $20.

Contact: Dukane Corp.,
2900 Dukane Dr., St. Charles,
IL 60174, (708) 584-2300.
Inquiry 1146.

Panasonic Offers
8514/A and VGA
Color Monitor

T

he PanaSync C1381 is
1 an inexpensive 14-inch
color monitor with aresolution of 1024 by 768 pixels.
It automatically adjusts to
the signal frequencies of
8514/A, VGA, CGA, and
Macintosh graphics (you need
an optional adapter for a
Mac). The dot pitch is 0.28.
Price: $699; Macintosh
adapter cable, $43.
Contact: Panasonic Communications and Systems Co.,
Two Panasonic Way, Secaucus, NJ 07094, (800) 742-8086
or (201) 348-7000.
Inquiry 1145.

SPREAD THE WORD
Your new product is important to us. Please address information to
New Products Editors, BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. Better yet, use your modem and mail new
product information to the microbytes.hw or microbytes.sw
conferences on BIX. Please send the product description, price,
ship date, and an address and telephone number where readers can
get more information.

sing specially made
floppy disks, the Stor/
Mor drive stores as much
data as a21-MB hard disk
drive, its manufacturer says.
It holds up to 21 MB of formatted data on what looks
like astandard 31
/-inch floppy
2
disk. The drive's average access time is 35 ms. •
The Stor/Mor system uses
aclosed-loop servo tracking
mechanism, as opposed to
the open-loop stepper motor
found in conventional disk
drives. The floppy disk contains two strata: atop layer
where data is stored, and an
underlying layer of unerasable magnetic rings used to position the head. To further
boost capacity, the Stor/Mor
uses multizone recording, in
which the outer tracks contain
more sectors than those
nearer the center.
There are three Stor/Mor
models. One internal drive is a
5Vs-inch half-height drive
that comes complete with a
SCSI adapter, software utilities, and cabling. An external
unit (which measures 51
/ by
2
844 by 2% inches including an
internal fan) is packaged
with aSCSI adapter and aseparate 3- by 3- by 41
/-inch 122
W power supply. A third unit,
for PS/2 systems, is an internal subsystem that includes a
Micro Channel SCSI adapter.
Price: Internal, $795; external, $895; Micro Channel,
$995; each disk, $25.
Contact: Q/Cor, One Meca
Way, Norcross, GA 30093,
(800) 548-3420 or (404) 9236666.
Inquiry 1144.
continued
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Hercules Bundles
VGA and 34010
Graphics

Backup Power
Supply Fits in aSlot

T

he VIP PowerSave 500
is abackup power supply
on an extra-wide 8-bit board
with accompanying software
for your DOS system.
You install PowerSave in a
single slot when adjacent to a
short board. On-board nickel-cadmium batteries are included, as is battery-backedup RAM that contains realtime software for operation.
PowerSave provides a
power capacity of 200 W: 200
VA for up to 90 seconds or 50
VA for up to 15 minutes; it
then automatically shuts your
system down and saves your
work. The company claims
that if there's a2-second power
outage, you won't notice it. If
power goes out for 2to 20 seconds, PowerSave performs a
complete system backup that
lasts up to 30 seconds and
lets you continue work after the
backup is complete.
Finally, if the power goes
out for more than 20 seconds—
even if you power down the
system yourself—PowerSave
performs the complete system backup and shuts down
your system. When AC
power returns, or when you return to power up your system, your application is
restored.
Price: $329.
Contact: ITT PowerSystems
Corp., 3400 East Britannia
Dr., Suite 122, Tucson, AZ
85706, (602) 889-7600.
Inquiry 1149.

Make Your Mac
aSignal
Processor
NB-DSP2300 digital1 signal-processing accelerator board from National Instruments, which features the
Texas Instruments

44

BYTE •JULY 1990

T

ITT PowerSystems' VIP PowerSave 500 is abackup power
supply with software for saving your work and automatically
shutting down your system.

TMS320C30 floating-point
DSP, enables your Mac II to
process signals in real time.
Coupled with the company's
NB-A2100, a16-bit audio A/D
converter board, the DSP
board gives the Mac II audioprocessing capabilities for
applications such as speech
recognition, vibration analysis, and other acoustical
research.
When used with National
Instruments LabView2 software, the company says, the
boards rival stand-alone signal
analyzers that are three times
the price.
The DSP board and the 16bit audio board let you process
sounds at arate of up to 33
MFLOPS. They sample analog
input from two different
channels at several softwareprogrammable rates, including 44.1 kHz (the rate of compact disk players) and 32 and
48 kHz (the rates used in digital audio tape recorders).
Price: NB-DSP2300, $4995;
NB-A2100 board, $1595; LabView2 software, $1995.
Contact: National Instruments, 6504 Bridge Point
Pkwy., Austin, TX 78730,
(800) 433-3488 or (512)
794-0100.
Inquiry 1150.

Shift Your SQL
Queries
into High Gear

T

he dBASE Query Accelerator speeds up SQL
database queries by as much
as 100 times. The accelerator
consists of aSCSI disk drive
controller and adatabase coprocessor. SCSI drives attach
to the board with aribbon
cable. When the CPU issues
adatabase query to the disk
drive, the request is intercepted by an Advanced Micro
Devices RISC processor on
the card and is processed locally before answers are returned to the CPU.
The benefit of this approach, ADS says, is that communication between the drive
and the coprocessor occurs at
fast SCSI disk transfer speeds
and only the final query results
are returned to the CPU
across the slower AT bus. The
RISC processor is also optimized for database work, so it
works faster than the host
CPU could.
Price: $1995.
Contact: Advanced Data
Servers, P.O. Box 4937,
Boise, ID 83711, (208)
322-7800.
Inquiry 1152.

he Graphics Station
Card is an inexpensive
VGA and 34010 graphics
board from Hercules that produces 16- and 24-bit color
graphics on VGA color monitors. It includes afull megabyte of video memory.
You can drive the Graphics
Station Card with 32,768
colors at 640 by 480 pixels
and at aspecial 512- by 480pixel resolution. Or you can
opt for 24 bits with 16.7 million colors. The 512- by 480pixel resolution, though displayable on aVGA, is also
appropriate for broadcast use
(with analog RGB signal output) when run through ascan
converter.
Price: $1024.
Contact: Hercules Computer
Technology, Inc., 921 Parker
St., Berkeley, CA 94710,
(415) 540-6000.
Inquiry 1151.

Turn Your Z-241
or Z-248
into a25-MHz 486

T

he Z-Master 486 is a
processor upgrade board
designed for the Zenith Z241 and Z-248 286-based
desktop computers.
Both those systems have
passive backplanes. The new
Z-Master processor replaces
the old CPU board with aoneslot 25-MHz i486 and adds a
32-bit memory slot for an optional capacity of 16 MB in
single in-line memory
modules.
Price: $4995.
Contact: Aox, Inc., 486 Totten Pond Rd., Waltham, MA
02154, (617) 890-4402.
Inquiry 1153.
continued

DBMS Case Study:

Security for the Goodwill Games'

The 1990 Goodwill Games:
2500 athletes in 22 events at
15 locations, drawing hundreds of thousands to watch
them perform. A show-place for international goodwill. A potential target for terrorists. A challenge for
security agencies.
With only 3,000 off-duty officers to fill 30,000 assignments, there's no room for confusion in scheduling.
And scheduling must respond to last minute changes,
as event times slip, as dignitaries arrive on short notice,
or as threats arise. Hand-scheduling can't meet the
challenge. But the Games' Integrated Police Planning
Group (IPPG) found that no automated system had ever
been developed for securing such events.
Running on aVAX,
Automated Manpower
On-line Scheduling (AMOS) matches personnel to
scheduling requirements, taking into account special
training, language skills, and other factors. AMOS
prepares an assignment sheet for each individual,
explaining the assignment, when and where to report,
how to get there —even where to park.
AMOS responds to changes quickly. The database
is large and complex, yet thanks to the innovative

db VISTA IIITM
Database Management System
%ea ndi
ra:

High performance. C language portability.
Complete C source code available. No royalties.

Network data model. Relational B-tree indexing. Relational SQL query and report writer.
Single & multi-user. Automatic recovery. Built-in referential integrity. Complete schema
revision capability. Supports: VMS, UNIX, QNX, SunOS, XENIX, Macintosh, MSDOS. MS Windows. OS/2 compatible. Most C Compilers and LANs supported.

Raina Corporation

3245 146th Place S.E.,

Bellevue, WA 98007 USA

combined technology of the
underlying db VISTA
database engine, search,
match, and update times are
negligible. Data integrity is
assured by avoiding data
redundancy. That means
the information is reliable.

ighe Solution
AMOS was created by
Raima's services subsidiary,
Vista Development Corp.,
Command center personnel can
adjust schedules without delay or
using the db_VISTA III
confusion, thanks to db VISTA Ill's
ability to handle large volumes of
DBMS. "We looked for
data with speed and accuracy.
months for adatabase that
was fast, flexible, and could handle ahuge volume of data
while still maintaining speed," said Sgt. Alan Bernstein of
the IPPG. "We also wanted to find acompany that could not
only furnish the product, but provide the development
services. Then we discovered Raima and db_VISTA III."
Your end users may not be fighting terrorists, but they
still need fast, reliable information to get their jobs done.
If you develop applications for VMS, UNIX, QNX, OS/2,
MS-DOS, MS Windows, Macintosh, and other environments, db_VISTA III is the solution.

Call 1-800-db-RAIM A (1-800-327-2462)
Circle 322 on Reader Service Cant

e
(2063747-5570

CORPORATION

Telex: 6503018237 MCI UW

FAX: (206)747-1991

International Distributors: U.K.: (44)0992 500919
W. Germany: 149) 07127 5245 Switzerland: (41)064 517475; 133) 01725 0410 France: (1)46092784 The Netherlands :31 02159 46 814
Sweden: (013)124780 Italy: 39 45 584711 Norway: 47 244 8855 Denmark: 45 42 887249
Japan: 81 3473 7432
Taiwan: 886 2552 3277
Mexico: 52 83 57 35 94 Central America: (506)
28 07 64
Argentina: 54 t313 5371 Chile: 56 2398399 Uruguay: 598 292 09 59
USSR: 01 32 35 99 07: 812 292 19 65: 0142 437952
Copyright 0 1990 Raima Corporation
GWG790
* "Grr)dnill Games" is atrauma,* of Me Turner Broadeasiing Company.

• Smallest full power 386" system ever
• 386/20 Microprocessor
• No larger than atypewriter
• 2Mb Ram
• 40Mb Hard Drive
• 1.2 and 1.44 Floppy Drives
• NEC VGA Color Monitor
• 16 Bit VGA
• OmniKerIPLUS Keyboard
• MS-DOS 4.01/GW BASIC
• THE NEW Microsoft® WINDOWS'
• PLUS agenuine Microsoft Mouse!
All this for an incredible:

S2899

00

Delivered to Your
Home or Office

More Storage! More Performance!
Upgrade to our new super fast Super Maxtor' 200Mb Hard Drive
with 15ms Access.

ADDONLY

$699°°

You want maximum performance and value in a
space-saving desktop case. You get it in a orthgate
SlimLine 320. kpacks all the power of agull-size 386 into
aperformance package only 4.25 "high arid 16.5 "square.
And, at just 23 pounds, you can move it with ease.
PC Magazine said. (SlimLine) doesn' take up alot of
room...but it delivers plenty of computer or aprice you
might expect to pay for a286 system?

The heart of the system is anew North ate proprietary
motherboard with built-in hard and floppy disk
controllers, 2serial and 1parallel port and 16-bit VGA
video. Smaller than asheet of legal paper. tgives you a
host of features that are add-ons in others ystems. Even
our clock/calendar method is guaranteed fr5years
without using old-fashioned batteries. And with five
expansion slots, you have plenty of room for all your
peripherals.
Use it at office or home. Run the latest multi-tasking
applications under Microsoft Windows' or Northgate's
OS/CCrunch numbers on the biggest spread sheets.
Sort, search and select data in your databases at the blink
of an eye. And if you're looking for high performance
terminals in anetwork environment, SlimLine 320 is an
ideal solution.

When ifs this good, this cheap, why buy less?"®
December 26, 1989

And remember...your Northgate SlimLine 320 is
backed by expert technical support any time you need it.
Call toll-free, 7days aweek, 24 hours aday. On-site
deskside service is available 5days aweek (to most
locations).

Test aSlimLine 320 at no risk for 30 days. If you
are not 100% satisfied, return it for afull refund.
No questions asked. To place your order, call sales
toll-free 24 hours everyday. Be sure to ask about
custom configurations, leasing and financing
options.

SYSTEM FEATURES
'

Of course, SlimLine 320 comes with a1-year limited
warranty on parts and labor; 5-years on the OmniKey
keyboard. If apart fails, well ship areplacement to you
overnight at our expense before you return your part.

Intel 80386-20MHz
microprocessor

»2Mb of RAM; expandable to 8Mb
on motherboard
»40Mb hard drive with built in
cache
•3.5" 1.44Mb and 5.25"1.2Mb
Floppy Disks (Beads, writes and
formats low density diskettes)

FINANCING: Use the Northgate Big 'N' revolving credit card. We have
millions in financing available. We accept Visa or MasterCard, too. Lease
it with Northgate, up to five-year terms available.

•Page mode memory system
•Integrated high performance 16-bit
VGA color controller with 256K
video RAM supporting 800x600
resolution

CALL TOLL FREE
24 HOURS EVERYDAY

•Integrated high performance
floppy and hard disk controller on the motherboard

800-548-1993

•1parallel and 2serial ports
•5expansion slots (3 full-size
16-bit I/0 boards; 2halflength 8-bit)
•I4 '
NEC 2A VGA Color
Monitor
•Exclusive OwniKey1PLUS
Keyboard

TEST A SLIMLINE 320
AT NO RISK
FOR 30 DAYS

•MS-DOS 4.01 and GW Basic
Sokware Installed

7

NORTWATE
COMPUTER
r VirSYSTEMS
1\v_j/

P.O. Box 41000 Plymouth, MN 55441
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•FCC Class BCertified

Prices and specification§ subject to change without aotice. Northeatc mac,. the ,ight to substitute components of equal or wetter quality
or performance. All items subject to availability.

•PC Magazine December 26, 1989 reviewed the NorthgateMicroStation 386/20.
This system has been upgraded and is now named the -SlimLine 320."

Northgate. OrresiKry and the Northgate BieM logo are ttademarlms of Northgate Computer Systems. Inc. All other product and brand
names arc trademarksot their respective cornpanic,.Microsoft and Windows are reffistered trademarks of Microsoft Corporation ...386'
and .i.186" arc registered trademarks of Intel Corpootion.

CCopyright Northam Computer Systems. Inc.

1990..111Rights Reserved.
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they all have in common:

An integrated UNIX® System environment.
Now take alook at the vast majority of businesses that have put
computing power directly onto their office desktops over the
past decade, and you'll see something they all have in common:
Industry-standard personal computers.

I

tdoesn't take acomputer to forecast the platform that's going
to put graphical workstations on the vast majority of business
and engineering desktops in the next decade:

Annegrateu—pacKage, upen uesKtop aenvers:
•the full 32-bit, multitasking computing power of SCO UNIX
System V/386
•compliance with POSIX - and X/open® standards
•an OSF/Motif --based, Presentation Manager-compatible,
graphical user interface
•distributed SQL database management services
•compatibility with existing DOS, XENIX®, and UNIX System
applications and data files

An integrated UNIX System environment for industry-standard
personal computers.

•NFS -,TCP/IP, and LAN Manager networking facilities

And that's what Open Desktop - is all about.

And all at an unbelievably affordable price.

O

D

pen Desktop is the complete graphical operating system
that's built on the most popular UNIX System platform of
all time—SCO'. And it lets you create your own networked,
icon-driven workstation environment using the industrystandard 386 or 486 computers and peripherals of your choice.

iscover the complete graphical operating system that
leading companies worldwide are choosing as their development platform for the '90s—and using to turn their 386 and
486 PCs into instant workstations today.
Open Desktop from SCO

OPEN
DESKTOP.

SCO

The Comp ele Graphical Operating System

THE SANTA CRUZ OPERATION

For more information, call SCO today and ask for ext. 8400

(800) SCO-UNIX

(726-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAIL.

tuunet!sco!info infoOsco.COM

SCO, the SCO logo. Open Desktop, and the Open De›ktop he, are trademarks of Toe Santa Crn7. Operation, Inc. UNIX n. registered trademark ol.ATAT In Ike lISA and other countries. POSI is atrademark of The Institute of Electrical and Electronics Engineers (IEEE) X/Opein
wI
no
n
registered trademark id %/Open Company ltd. OSPIlotif iN atrademark of The Open Software Foundation, Inc. 5E810 In aregistered Irademrlu
ad Micnooft Corporation. NB Is atrademark of Sun Microsystems, Inc.
0 MO The Santa CooDperallon, Inc. All Rights Reserved. The Santa Cruz Operation, Inc. 4.0 Potful Street, PO Ilto 1900, Santa Crux, California 9S061 USA
The Santa Cruz Operation. Lid., Conley Centre, flatters La, 'Raiford SS, 81(8, Great Britain, +44 10192.4 816.444,
FAX +14 031923 80781, T11E0:917372 SCULONG
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WHAT'S NEW
HARDWARE

bytes of RAM. There's also
support for HP LaserJet and
PaintJet printers.
A minimum system configuration has 640K bytes of
RAM, amouse, and ahard
disk drive.
Price: $699.
Contact: ECA C&C Products, Inc., 38 Route 46 E,
Lodi, NJ 07644, (201)
478-0302.
Inquiry 1155.

Hand Scanner
Supports 256 Colors

E

CA C&C Products
claims that its Hico A4
Color Scanner, which scans a
4-inch-wide swipe of graphics,
can recognize 256 colors.
Accompanying DOS-compatible software lets you perform the standard desktop publishing functions of other
black-and-white and 64-color
scanners and lets you change
the value, saturation, and hue
of each color picture.
Key functions include
merging scanned pictures, importing ASCII text, and support for file formats like
.PMC, .VMG, and .SCF.
The software supports more

Inexpensive Film
Recorder Makes
High-Quality Slides

P

olaroid says that its eta— try-level high-resolution
film recorder produces presentation-ready photos and

1A

•

OTHER

data for several kinds of film
is housed in the CI-3000's
ROM to deliver predictable results across different film
types. The color response of
the internal CRT is accounted for as well, as are the
changes that take place as the
tube grows older.
The CI-3000 exposes
slides at amaximum resolution
of 2048 lines, half that of
competing mid- to high-priced
recorders. However, Polaroid
says that, at typical conference-room distance, the eye
is not sensitive enough to discern the difference between
4096-line and 2048-line
images. Like other film recorders, this device delivers
24-bit color from apalette of
16.7 million colors.
An auto-winding 35mm

575 Technology Sq., Cambridge, MA 02139, (617)
577-2000.
Inquiry 1156.

MicroSpeed
Trackball Replaces
Mac Mouse

T. he MacTrac is aMacintosh-compatible three-button trackball that's designed
as aplug-and-play replacement
for the Macintosh mouse, according to MicroSpeed. It
measures 33
/ by 63
4
/ by
4
slightly more than 21
4 inches
(the diameter of the
trackball).
MacTrac features aresolution of 200 dpi and has acursor-drag lock button that

WHAT'S NEW
CONNECTIVITY

First Low-Priced
Modems from Hayes
M ew Hayes products inla elude a2400-bps modem,
the Personal Modem
2400plus, and the software to
make it run: Smartcom for
the Mac and Smartcom EZ for
DOS systems. Another software package in the series,
HayesConnect, lets your Mac
share its modem capabilities
with other Macs on an AppleTalk network.
For simplicity, Hayes bundles the modem circuitry with
an AC adapter in asingle 13ounce 23
/-by 3M-by 1U-inch
4
case. Included are cables for
the phone line and your computer's serial port.
Smartcom for the Mac and
Smartcom EZ include adatabase for often-called numbers and associated dial-up
parameters. They also include the industry-standard
XMODEM protocol for uploading and downloading files.
When you're ready to use
the Mac version of the Personal Modem 24.00plus as a
shared resource on your Apple-

The Hayes Personal Modem 2400plus is a2400-bps modem in
an AC adapter.
Talk network, you use
HayesConnect. The server
software, which doesn't require adedicated Mac system,
does need 256K bytes of
available RAM. The workstation version of HayesConnect
requires 64K bytes of available
RAM. It also works across
multiple AppleTalk zones.
Price: Personal Modem
2400plus with Smartcom,
$199; HayesConnect, $79.
Contact: Hayes Microcomputer Products, Inc., 705 Westech Dr., Norcross, GA
30092, (404) 449-8791.
Inquiry 1160.

Watchdog Keeps
an Eye
on Small Networks

N

etwork General, maker
of the Sniffer Network
Analyzer for large-scale networks, has announced aless
expensive analyzer for networks of 20 to 30 nodes.
Watchdog has monitoring
features that include station
and network alarms, statistics for performance analysis,
report generation utilities,
and cable- and active-station

testing. Watchdog's networkwide alarms alert you to problems of too much or too little
network usage, activity by an
unknown station, or broadcast storms (i.e., when the network is filled with broadcast
messages). Alarms also signal
other problems, such as an
"unresponsive" station or one
that uses too much of the network resources.
Watchdog displays statistics in real time to track network activity, including usage and error frequency rate.
You can save this data, and
you can print out tabular or
graphical reports that summarize network activity.
The Watchdog Network
Monitor offers Racal InterLAN AT or Micro Channel
Ethernet boards for thick and
thin coaxial cabling and unshielded twisted-pair cabling.
Watchdog requires adedicated PC unless you use asecond network adapter card.
Price: Watchdog, $1995.
Contact: Network General,
4200 Bohannon Dr., Menlo
Park, CA 94025, (415)
688-2700.
Inquiry 1161.
continued

Remote Control for DOS and Apple Systems
Takeover is DOS-compatible remote-control software
that features pull-down
menus with keyboard or
mouse control and all the
functions of SoftKlone's
Mirror III communications
software. Microcom's Carbon Copy Mac is remotecontrol software that works
over serial (including modem) and AppleTalk networks.
Both products feature
their own communications
software, background file
transfers, adisable function
to keep the hostsafe from unfriendly guests, and a
"chat" function for realtime communication.
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T

akeover (for DOS sysI tems) includes automatic callback, session recording with variable-speed
playback, and an activity
log. It has its own data-compression and error-correction protocols.
Takeover occupies 55K to
70K bytes of RAM on the
host system and 480K bytes
on the remote system (of
which 375K bytes is the Mirror III communications
package). The company says
that the package works with
all asynchronous modems,
synchronous modems, and
minicomputer and mainframe terminal-emulation
packages. The standard

package includes one guest
and one host interface.
Price: $295; each additional
host, $150; each additional
guest, $195.
Contact: SoftKlone, 327
Office Plaza Dr., Suite 100,
Tallahassee, FL 32301,
(904) 878-8564.
Inquiry 1162.

C

arbon Copy Mac comes
with an identical 200K
bytes of software for ahost
and aremote Macintosh.
You can use aqueue to
transfer multiple files from
one Mac to another. The file
transfer works with most
modems (Microcom bundles
over 20 modem scripts), and

it will work across multiple
AppleTalk zones and Token
Ring and Ethernet networks.
For security, you can temporarily or permanently
block remote Mac users
from watching your screen,
and a "peephole" function
lets you identify remote Mac
users before you allow them
to view your screen. The
minimum system requirement is aMac Plus.
Price: $299; for each additional Mac, $199.
Contact: Microcom, Software Division, 500 River
Ridge Dr., Norwood, MA
02062, (617) 551-1000.
Inquiry 1163.

And remember...your Northgate SlimLine 320 is
backed by expert technical support any time you need it.
Call toll-free, 7days aweek, 24 hours aday. On-site
deskside service is available 5days aweek (to most
locations).

Test aSlimLine 320 at no risk for 30 days. If you
are not 100% satisfied, return it for afull refund.
No questions asked. To place your order, call sales
toll-free 24 hours everyday. Be sure to ask about
custom configurations, leasing and financing
options.

SYSTEM FEATURES
•Intel 80386-20MHz
microprocessor
•2Mb of RAM; expandable to 8Mb
on motherboard
•40Mb hard drive with built in
cache
•3.5 "1.44Mb and 5.25 "1.2Mb
Floppy Disks (reads, writes and
formats low density diskettes)

FINANCING: Use the Northgate Big 'N' revolving credit card. We have
millions in financing available. We accept Visa or MasterCard, too. Lease
it with Northgate, up to five-year terms available.

•Page mode memory system
•Integrated high performance 16-bit
VGA color controller with 256K
video RAM supporting 800x600
resolution
•Integrated high performance
floppy and hard disk con(toiler on the motherboard

CALL TOLL FREE
24 HOURS EVERYDAY

800-548-1993

1141.11

•Iparallel and 2serial ports
•5expansion slots (3 full-size
16-bit I/0 boards; 2halflength 8-bit)
•14 "NEC 2A VGA Color
Monitor
•Exclusive OmniKeyIPLUS
Keyboard

Ofcourse, SlimLine 320 comes with a1-year limited
warranty on parts and labor; 5-years on the OmniKey
keyboard. If apart fails, we'll ship areplacement to you
overnight at our expense before you return your part.

TEST A SLIMLINE 320
AT NO RISK
FOR 30 DAYS

•MS-DOS 4.01 and GW Basic
Software Installed

jhe
,.

NOR77/OATE
COMPUTER
SYSTEMS

P.O. Box 41000 Plymouth, MN 55441
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•FCC Class BCertified

Pri,s and specifications subject to chan, without notice. Northam reserves the right to substitute components of equal or greamr quality
or performance. All items subject to availability.

"
PC Magazine December 26, 1989 reviewed the Northgate MicroStation 386/20.
This system has been upgraded and is now named the "SlimLine 320."

Northam. OrrowilCey and the Northam< Big 'Is-logo are trademarks of Northgate Compute, Systems. Inc Another product anti brand
names arc trademarks of their respective companies. Microsoft and Windows are registered trademarks ..IM crosoft Corporan
and ine arc reestered trademarks of Intel Corporation.

@Copyright Nonhaate Computer Systems. Inc. 1990. All Rights Relerved.
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Hand Scanner
Supports 256 Colors

E

CA C&C Products
claims that its Hico A4
Color Scanner, which scans a
4-inch-wide swipe of graphics,
can recognize 256 colors.
Accompanying DOS-compatible software lets you perform the standard desktop publishing functions of other
black-and-white and 64-color
scanners and lets you change
the value, saturation, and hue
of each color picture.
Key functions include
merging scanned pictures, importing ASCII text, and support for file formats like
.PMC, .VMG, and .SCF.
The software supports more
than 30 editing tools, including line, circle, move, rotate,
enhance, air spray, area fill,
scissors, copy, move, rotate,
enhance, fade, reverse, outline, and undo.
The A4 Color Scanner,
which includes an 8-bit scanner interface card, works
with VGA adapter boards to
display 640- by 480-pixel resolution and with EGA adapter
boards that have at least 512K

bytes of RAM. There's also
support for HP LaserJet and
FaintJet printers.
A minimum system configuration has 640K bytes of
RAM, amouse, and ahard
disk drive.
Price: $699.
Contact: ECA C&C Products, Inc., 38 Route 46 E,
Lodi, NJ 07644, (201)
478-0302.
Inquiry 1155.

Inexpensive Film
Recorder Makes
High-Quality Slides
olaroid says that its entry-level high-resolution
film recorder produces presentation-ready photos and
transparencies at one-third
the price of its competition.
The Digital Palette CI3000, which interfaces through
aCentronics parallel port, is
about half the size of aninepin printer. You use it to
make 35-mm slides with presentation-graphics software
like Ashton-Tate's Draw Applause and Software Publishing's Harvard Graphics.
The color and exposure

•

OTHER

data for several kinds of film
is housed in the CI-3000's
ROM to deliver predictable results across different film
types. The color response of
the internal CRT is accounted for as well, as are the
changes that take place as the
tube grows older.
The CI-3000 exposes
slides at amaximum resolution
of 2048 lines, half that of
competing mid- to high-priced
recorders. However, Polaroid
says that, at typical conference-room distance, the eye
is not sensitive enough to discern the difference between
4096-line and 2048-line
images. Like other film recorders, this device delivers
24-bit color from apalette of
16.7 million colors.
An auto-winding 35mm
film holder is included, with
optional holders accommodating various other film types
up to 4by 5inches. The CI3000 recognizes the type of
film holder installed and adjusts the image size accordingly. You can also program the
film recorder with custom film
characteristics and image
sizes.
Price: $3995.
Contact: Polaroid Corp.,

575 Technology Sq., Cambridge, MA 02139, (617)
577-2000.
Inquiry 1156.

MicroSpeed
Trackball Replaces
Mac Mouse

T

he MacTrac is aMacin1 tosh-compatible three-button trackball that's designed
as aplug-and-play replacement
for the Macintosh mouse, according to MicroSpeed. It
measures 33
/ by 63
4
/ by
4
slightly more than 2'4 inches
(the diameter of the
trackball).
MacTrac features aresolution of 200 dpi and has acursor-drag lock button that
eliminates the need to hold the
button in order to drag the
cursor.

Price: With ADB connector,
$119; with DB-9 connector,
$99.
Contact: MicroSpeed, Inc.,
44000 Old Warm Springs
Blvd., Fremont, CA 94538,
(800) 232-7888 or (415)
490-1403.
Inquiry 1157.
continued

Mai

For Privacy, Wear Your Monitor on Your Head

T

Reflection Technology's Private Eye is avirtual 12-inch
CGA computer monitor with alightweight headset.
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he Private Eye is a 11 inch-wide monitor attached to aheadband. You
obviously use it differently
than you do other monitors;
you look into apostagestamp-size window and see a
legible image of a 12-inch
720- by 280-pixel screen superimposed on your field of
vision and apparently floating in space 2feet in front of
you. The unit measures 3%
by 1% by 1% inches.
Mechanically, Private
Eye consists of acolumn of
LEDs, amagnifying lens, a
resonating spring-mounted
mirror, and acounterbalancing weight.

The operation draws less
than half awatt of electrical
power. The LED generates
one 280-pixel line of the 720by 280-pixel image every
1/36,000 second. The mirror oscillates every second to
project 720 different versions of the 280-character
horizontal line. And each
image, which is red (from
the red LEDs) on ablack
background, is made 50
times per second.
Price: $495.
Contact: Reflection Technology, 240 Bear Hill Rd.,
Waltham, MA 02154, (617)
890-5905.
Inquiry 1154.

I
NSTANT WORKSTATION.
JUST ADD OPEN D
ESKTOP.

Take alook at the vast majority of graphical workstations

Ideveloped over the past decade and you'll see something

they all have in common:

An integrated UNIX® System environment.
Now take alook at the vast majority of businesses that have put
computing power directly onto their office desktops over the
past decade, and you'll see something they all have in common:
Industry-standard personal computers.

Inasingle, easy-to-use, fully supported—and completely
integrated—package, Open Desktop delivers:
•the full 32-bit, multitasking computing power of SCO UNIX
System V/386
•compliance with POSIX - and X/Open® standards
•an OSF/Motir-based, Presentation Manager-compatible,
graphical use).interface

Itdoesn't take acomputer to forecast the platform that's going
to put graphical workstations on the vast majority of business
and engineering desktops in the next decade:

•distributed SQL database management services

An integrated UNIX System environment for industry-standard
personal computers.

•NFS, TCP/IP, and LAN Manager networking facilities

And that's what Open Desktop'" is all about.

And all at an unbelievably affordable price.

O

D

pen Desktop is the complete graphical operating system
that's built on the most popular UNIX System platform of
all time—SCO'". And it lets you create your own networked,
icon-driven workstation environment using the industrystandard 386 or 486 computers and peripherals of your choice.

•compatibility with existing DOS, XENIX®, and UNIX System
applications and data files

iscover the complete graphical operating system that
leading companies worldwide are choosing as their development platform for the '90s—and using to turn their 386 and
486 PCs into instant workstations today.
Open Desktop from SCO.

OPEN
DESKTOP.

SCO

THE SANTA CRUZ OPERATION

The Comp ele Graphical Opera.ling ,yrslem

For more information, call SCO today and ask for ext. 8400

(800) SCO-UNIX (M6-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAIL-

tuunedscolinfo info@sco.COM

SCO, the SCO logo, Open Desk,' ep, and the Open lkskum logo are trademarks of Tor Santa Crua Operation. Inc UNIX is aregistered trademark"[AT&T In the USA and other countries_KMIX is atrademark of The Institute of Electrical and Electmoks Engineers HEED. %/Open is a
cegistered trademark id X/Open Company Ltd OSP Motif is atrademark of The Open Software Foundation, Inc XENIX ih aregistered trademark of Microsoft Corporatit.. ND is atrademark of Sun Microsystems. Inc.
RPM
EVI989 The Santa Crue Operation, Inc. All Rights Reserved The Santa Crux Operation, Inc
FAX. +
(n)923 8177111. TELEX, 917572 swum G

400 Encinal Street, PO Box 1900, Santa Cruz. California 951.1 USA
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WHAT'S NEW
CONNECTIVITY

First Low-Priced
Modems from Hayes
ew Hayes products include a2400-bps modem,
the Personal Modem
2400plus, and the software to
make it run: Smartcom for
the Mac and Smartcom EZ for
DOS systems. Another software package in the series,
HayesConnect, lets your Mac
share its modem capabilities
with other Macs on an AppleTalk network.
For simplicity, Hayes bundles the modem circuitry with
an AC adapter in asingle 13ounce 2M- by 3M- by 1U-inch
case. Included are cables for
the phone line and your computer's serial port.
Smartcom for the Mac and
Smartcom EZ include adatabase for often-called numbers and associated dial-up
parameters. They also include the industry-standard
XMODEM protocol for uploading and downloading files.
When you're ready to use
the Mac version of the Personal Modem 2400plus as a
shared resource on your Apple-

The Hayes Personal Modem 2400plus is a2400-bps modem in
an AC adapter.
Talk network, you use
HayesConnect. The server
software, which doesn't require adedicated Mac system,
does need 256K bytes of
available RAM. The workstation version of HayesConnect
requires 64K bytes of available
RAM. It also works across
multiple AppleTalk zones.
Price: Personal Modem
2400plus with Smartcom,
$199; HayesConnect, $79.
Contact: Hayes Microcomputer Products, Inc., 705 Westech Dr., Norcross, GA
30092, (404) 449-8791.
Inquiry 1160.

Watchdog Keeps
an Eye
on Small Networks

N

etwork General, maker
of the Sniffer Network
Analyzer for large-scale networks, has announced aless
expensive analyzer for networks of 20 to 30 nodes.
Watchdog has monitoring
features that include station
and network alarms, statistics for performance analysis,
report generation utilities,
and cable- and active-station

testing. Watchdog's networkwide alarms alert you to problems of too much or too little
network usage, activity by an
unknown station, or broadcast storms (i.e., when the network is filled with broadcast
messages). Alarms also signal
other problems, such as an
"unresponsive" station or one
that uses too much of the network resources.
Watchdog displays statistics in real time to track network activity, including usage and error frequency rate.
You can save this data, and
you can print out tabular or
graphical reports that summarize network activity.
The Watchdog Network
Monitor offers Racal InterLAN AT or Micro Channel
Ethernet boards for thick and
thin coaxial cabling and unshielded twisted-pair cabling.
Watchdog requires adedicated PC unless you use asecond network adapter card.
Price: Watchdog, $1995.
Contact: Network General,
4200 Bohannon Dr., Menlo
Park, CA 94025, (415)
688-2700.
Inquiry 1161.
continued

Remote Control for DOS and Apple Systems
Takeover is DOS-compatible remote-control software
that features pull-down
menus with keyboard or
mouse control and all the
functions of SoftKlone' s
Mirror III communications
software. Microcom's Carbon Copy Mac is remotecontrol software that works
over serial (including modem) and AppleTalk networks.
Both products feature
their own communications
software, background file
transfers, adisable function
to keep the host safe from unfriendly guests, and a
"chat" function for realtime communication.
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akeover (for DOS systems) includes automatic callback, session recording with variable-speed
playback, and an activity
log. It has its own data-compression and error-correction protocols.
Takeover occupies 55K to
70K bytes of RAM on the
host system and 480K bytes
on the remote system (of
which 375K bytes is the Mirror III communications
package). The company says
that the package works with
all asynchronous modems,
synchronous modems, and
minicomputer and mainframe terminal-emulation
packages. The standard

package includes one guest
and one host interface.
Price: $295; each additional
host, $150; each additional
guest, $195.
Contact: SoftKlone, 327
Office Plaza Dr., Suite 100,
Tallahassee, FL 32301,
(904) 878-8564.
Inquiry 1162.

C

arbon Copy Mac comes
with an identical 200K
bytes of software for ahost
and aremote Macintosh.
You can use aqueue to
transfer multiple files from
one Mac to another. The file
transfer works with most
modems (Microcom bundles
over 20 modem scripts), and

it will work across multiple
AppleTalk zones and Token
Ring and Ethernet networks.
For security, you can temporarily or permanently
block remote Mac users
from watching your screen,
and a "peephole" function
lets you identify remote Mac
users before you allow them
to view your screen. The
minimum system requirement is aMac Plus.
Price: $299; for each additional Mac, $199.
Contact: Microcom, Software Division, 500 River
Ridge Dr., Norwood, MA
02062, (617) 551-1000.
Inquiry 1163.

Logitech's foolproof desktop tools
let anyone turn out smart looking
documents. And now with Logitech's
special prices, there's never been a
smarter time to buy them.
ScanMan °
Plus. Scans images up to
4" wide into any document instantly.
Works with all major applications.
Adjusts to 400 d.p.i., 32 shades of gray,
with three photo settings. Suggested
Retail Price (SRP): $339.
CatchWord'" Intelligent 0.C. R. Lets
you use text scanned with ScanMan
in applications, just as if you'd typed it
in. CatchWord accurately recognizes
type from 6-20 points in virtually any
typeface at speeds of up to 2,000
characters aminute. SRP: $249.
Finesse - Desktop Publishing lets you
design brilliant documents effortlessly

r

with direct scanner support, predesigned page formats and automatic
text wraparound. The only inexpensive
DTP software to include Bitstream"
Fontware - absolutely free (a $545
value). SRP: $179.
Logitech - Series 9 Mouse. Awarded
rave reviews for its comfortable shape,
adjustable resolution and ballistic
drivers for flick-of-the-wrist control.
Includes Pop-Up DOS' and mouse
menus to mousify almost any application. SRP: Serial-$119, Bus-$139,
PS/2-$119, Serial & PS/2-$149.
TrackMan:" Ingenious thumb-operated
stationary mouse offers comfort and
precision without desktop motion. Guaranteed compatible with all PC applications supporting Logitech or Microsoft*
mice. SRP: Serial-$139, Bus-$149.

SAVE A BUNDLE ON A BUNDLE!
Until the end of July, save up to $99 on these
product bundles, at participating dealers.

Logitech Mouse (serial version)
and Finesse DTP software
Suggested bundled price: $199
(Save $99 on suggested retail price!)
ScanMan Plus and
CatchWord O.C.R. software
Suggested bundled price: $499
(Save $89 on suggested retail price!)
For more information call:
800-231-7717 Ext. 346.
In California:
(800) 552-8885
In Canada:
(800) 283-7717
In Europe:
++41-21-869-9656

uni
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WHAT'S NEW
CONNECTIVITY

LANtastic
Incorporates Voice

A

rtisoft's LANtastic 3.0
network operating system, which occupies only
30K bytes of RAM, now supports voice chat and voice
mail with LANtastic-compatible network adapter cards
and new 8-bit add-in cards
called Voice Adapters. With
both cards, you can use LANtastic's voice capabilities on
the company's 2-Mbps network and on LANtastic-compatible Ethernet hardware.
Each Voice Adapter,
which is cabled to atelephone
handset, digitizes spoken
messages or music and preserves them. It features simultaneous record and play,
ports for importing and exporting audio, 8-bit DIA and
AID conversion, and background operation.
Power requirements are 12
V at 33 mA, sampling rate is
7990 Hz, and bandwidth is
200 to 3400 Hz.
The Voice Programmer's
Interface lets you add sound
effects, including speech and
music, to network application
programs.
Price: LANtastic 3.0, $495;
Voice Adapter, $149; Voice
Programmer's Interface,
$195.
Contact: Artisoft, Inc.,
Artisoft Plaza, 575 East River
Rd., Tucson, AZ 85704,
(602) 293-6363.
Inquiry 1166.

New Windows
Package Simplifies
Use of PROFS

S

martScreen is agraphical E-mail interface that
makes it easier for PC users
to access IBM's notoriously arcane PROFS mail system.
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Artisoft 's Voice Adapter works with LANtastic 3.0 and supports
voice chat and voice mail.

It runs under Microsoft
Windows (including 3.0) on
PCs. It presents apanel of
icons that symbolize typical
PROFS activities such as
messages, documents, mail,
calendar, notepad, and alarm
clock. By clicking on an icon,
you can access that part of
the PROFS system without
knowing its commands or
syntax.
SmartScreen isn't, however, aterminal emulator in
itself; it sits on top of an
installed 3270 package such as
Attachmate or Digital Communications Associates'
IRMA.
The main benefit of the
software—aside from eliminating the need to remember
PROFS commands—is that it
can improve E-mail by exploiting the PC, the manufacturer says. SmartScreen lets
you prepare messages with PC
text editors, off-line from the
host, which reduces connect
time; SmartScreen gives access to the Windows clipboard,

which simplifies actions such
as pasting apiece of aspreadsheet into amail message;
and because aPC is alot
smarter than aterminal, the
software can do things like
check for PROFS mail at a
set time and notify the user if
any has arrived.
Price: $495 per user.
Contact: Capella Systems,
Inc., 8601 Dunwoody Place,
Suite 632, Atlanta, GA
30350, (404) 552-9910.
Inquiry 1170.

Inexpensive Fax
Software Requires
Dedicated Mac

Z

ap Fax is send-only fax
server software for the
Macs on your AppleTalk
network.
You need to dedicate a
Mac 512 or higher with ahard
disk drive, and you need a
fax modem. Host software is
RAM-intensive, so you can't

D-Link Introduces Pocket Ethernet
LAN Adapter

T

he D-Link Ethernet
I Pocket LAN Adapter
kit gives you aparallel-port
interface to coaxial Ethernet
networks.
The kit includes a4-ounce
adapter (without battery)
that measures 4% by 2% by
7
/0 inches, a 5-ounce wallmount AC adapter, and your
choice of t-connectors for

thin or thick coaxial cabling.
D-Link Systems says that
the parallel-port interface
kit is compatible with all the
popular network operating
systems.
Price: $495.
Contact: D-Link Systems,
Inc., 5 Musick, Irvine, CA
92718, (714) 455-1688.
Inquiry 1167.

run any other software on this
server. But Sunrise Services
replaces print drivers on the
networked Macs and therefore has no RAM overhead on
these nodes.
You access the fax print
driver through your Mac's
PICT files within QuickDraw.
Price: $295.
Contact: Sunrise Services,
705 West Valley Dr., Suite 1,
Campbell, CA 95008, (408)
377-3753.
Inquiry 1169.

Cardinal Introduces
2400-bps Modems
with MNP 5

C

ardinal Technologies'
2400 Series MNP
modems feature the 2400-bps
data transmission speed of the
CCITT V.22bis standard and
the 4800-bps speed of the de
facto MNP 5data compression standard. The modems
are also backward compatible
with 1200-bps (and lower)
standards.
Both the external and the
internal units feature automatic dialing and answering and
aconfiguration view that lets
you view the current and
stored telephone numbers and
associated telecommunications settings. The internal
unit is an 8-bit half card, and
the external unit measures 1%
by 5% by 9% inches and
weighs 4pounds.
Price: Internal, $279; external, $299.
Contact: Cardinal Technologies, Inc., 1827 Freedom
Rd., Lancaster, PA 17601,
(800) 233-0187 or (717)
293-3000.
Inquiry 1168.
continued

"I was looking for agraphic
example of what could be done
with alaptop PC...Zenith Data
Systems showed me two."

ZENITH DATA SYSTEMS INNOVATES ATM

Today's laptop leader* offers the c!ear choice in portable
VGA graphics: SupersPort 286e and SupersPort SX

ZENITH

data systems
Groupe Bull

*Source: Dataquest
Graphics simulate Microsoft® Windows' 3.0,
aproduct of Microsoft Corporation.
Inte1386SX is atrademark of Intel Corporation.
1990, Zenith Data Systems
Circle 313 on Reader Service Card

Zenith Data Systems brings you two advanced laptop PCs that
can run today's sophisticated color VGA applications, using 16
corresponding shades of gray for superior graphics presentations.
First, there's the number-crunching SupersPort 286e with its
dazzling backlit LCD display. Then there's the SupersPort SX
with aPage White screen that virtually duplicates the printed
page... plus Inte1386SXTm power to handle tomorrow's graphical
user interfaces.
And each features our Intelligent Power Management Systeme
which puts power usage in your control for hours of battery life.
So, if you wan: the ultimate in portable screen clarity and
contrast, see our leading VGA-enhanced laptops in action. For
your nearest Zenith Data Systems Medallion Reseller, call:
1-800-523-9393.
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Intpoducing new
Windows 3.0.
The graphical user interface (GUI)
environment on an MS-DOS PC, and
subsequent demise of the "C"prompt, is
areality today. Sure, you say.
Microsoft realizes you may have
heard this one before. And we agree that
you have every reason to be skeptical.
Well, all of this was before new
Microsoft' Windows-version 3.0. A GUI
environment that will forever transform
the way you use your PC.
Now, before you wonder what to
do with all of your existing DOS applications (to say nothing about your existing
DOS experience), the Windows environment works within your MS-DOS system. This is not atraumatic thing.

As amatter of fact, once you see
the environment created by Windows 3.0,
you'll think quite the contrary
The first time you see it, you won't
believe it. Archaic characters, mundane
instructions, and even entire command
sequences, have been replaced by aprogram manager full of clear, friendly icons.
You're immediately comfortable.
When you work on more than one
thing at atime, you'll quickly reap the
benefits. Because the program manager
welcomes on-screen multitasking of
large Windows applications. Of course,
without ever visiting the "C" prompt.
Through something with the complicated name of Dynamic Data Ex-

change (DDE), you can simplify your life.
For example, with DDE, you can change
information in aMicrosoft Excel spreadsheet, and have those changes automatically show up in a"linked"
table in aword processing
document. Or vice versa.
You can also easily
access anetwork from within Windows. So, no matter
how big the rivalry between researc and
accounting is on the softball field, everybody's on speaking terms in the office.
Even the setup program is graphical, only needing afew easy steps.
At this point, you probably think
your machine will slow to acrawl the
first time you try any of this.
: Mint.* Whim,

We thought about that, too. So new
Windows 3.0 breaks the 640K memory
barrier that saddles other DOS programs.
Giving you access to all the memory and
power your 286 or 386 PC can muster.
It all sounds incredible. Which it is.
And, it's taking place in an intuitive, consistent graphical environment.
For more information or to learn
about upgrading your current Windows
version, call (800) 323-3577, Dept. L83.
Graphics-based software is how
people will run their PCs in the 1990s.
And there's no better way to get
yourself acquainted than Windows 3.0.

Ar

Making it all make sense -

Microsoft Windows 36 is opfimicedfor 1.2MB 286 and 386 personal rompulcis 640K RA Al menu! Castonms inside Me 50 United States caU(8001323-3577,DepL 1_83.1n Canada, call (4161673.7638 Outside the US and Canada. call (206)882-8661.
C 1990 Microsoft Corporation All roes reserved MiirosofC MS-1)0Sand the Microsoft logo air registered trademarks and Making it all make sense and Wind°. am trademarks of Microsoft Corporation

Prior to out convet sation, Iwas unawar ethat the Nehru jacket was
enjoying atenaissance. But. Ispoke with Daniel McCann. who
manages ow Rocky Mount mill Daniel suggested that you might
find the enclosed pattern suitable. Its called "Wolf Tones" (out
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Code Generator
and Transformer
for Windows 3.0

d

Analyst for C, adevelopment environment that
now supports Windows 3.0,
features adocumentation facility that takes unintelligible
scraps of C code and transforms them into structured
code that complies with the
standard specified by Kernighan and Ritchie. According
to Buzzwords International,
the transformed code compiles, links, and executes just
as it did in its original form.
Working in or out of the
Windows environment, you
can use dAnalyst's screen
painter and report writer to
generate portable C source
code that supports multiuser
dBASE, FoxPro, and Clipper
data files, Paradox table interaction, and spreadsheets.
While the program automatically generates multiuser applications, you can run an application on single-user
systems without modification.
Other features of the program include adebugger, a
linker, and aMake facility.
Price: $295.
Contact: Buzzwords International, 2879 Hopper Rd., Cape
Girardeau, MO 63701, (314)
334-6317.
Inquiry 1120.

Full-Screen
Text Editor
for Windows 3.0
he new version of Bradford Business Systems'
SpeedEdit provides afullscreen text editor for Windows
3.0 programmers. A Windows application itself, SpeedEdit supports scroll bars,
pull-down menus, list boxes,
and multiple windows.
The editor supports Dynamic Data Exchange, keyboard macros, and search
56
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/* find x in utill
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cal analyzer generator; and
tools for connecting to other
languages, graphics packages,
and Oracle and Ingres. The
program is sold without royalties or run-time fees and requires aMac Plus.
Price: $395.
Contact: Arity Corp., 29
Domino Dr., Concord, MA
01742, (508) 371-1243.
Inquiry 1122.
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Aportion of Ccode that's been transformed by dAnalyst for C.
The different colors help with readability: Here, variables are
green and #defines are yellow.
and modification of multiple
files as if they were one file,
the company reports. You can
compile and test the program
without leaving SpeedEdit, and
the program includes Undo
and Redo facilities. SpeedEdit
provides more than 150 editing functions. A remote program facility lets you work
on files that reside on the host
system.
Price: $295.
Contact: Bradford Business
Systems, Inc., 25301 Cabot
Rd., Suite 201, Laguna
Hills, CA 92653, (714)
859-4428.
Inquiry 1121.
S eedEdh

Prologs for the Mac
and OS/2

A

rity now offers Delphia
Prolog, the platform
that's used on many systems
in Europe, for the Macintosh.
With Delphia Prolog, you
can write HyperCard scripts
that make calls to Prolog,
giving you ahyper-Prolog development environment.
Delphia Prolog includes an
optimized version of the Edinburgh syntax; an interpreter,
adebugger, and acompiler; an
application manager; alexi1113
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Two overlapping SpeedEdit text windows running under the
Windows 3.0 program manager. SpeedEdit can handle up to eight
windows at agiven time.

n,

DC Prolog now supports
network file sharing in its
external database system, allowing you to use the database
in anetworked or multitasking environment, such as OS/2
or Unix, Prolog Development
Center says. The OS/2 version,
with which you can create
text-mode applications that run
in Presentation Manager,
supports the exchange of Prolog terms among multiple
Prolog processes over named
pipes.
PDC says that because its
Prolog is typed, requiring you
to declare data types of variables and data structures, it
lets you create applications
with executable speeds comparable to those of programs
written in C. Version 3.2 lets
you embed its editor in the
application you're creating. A
new command-line feature of
the program lets you compile
or make programs from
within batch files or from the
command line, without having to enter the development
environment.
The DOS version of Prolog
requires DOS 3.0 or higher on
an IBM PC with 512K bytes
of RAM. For OS/2, you'll
need version 1.1 or 1.2. The
Unix version should be available later this summer.
Price: $249; OS/2 version,
$599.
Contact: Prolog Development Center, 568 14th St.
NW, Atlanta, GA 30318,
(404) 873-1366.
Inquiry 1123.
continued

Look familiar?

Then this $50 upgrade will look great.

If this looks like your nitrent version of Windows, you can upgrade for just $50.

You may have received Microsoft
Windows with your hardware. If
you did you can save $99 with this
upgrade offer

Check out your software because if it works within aWindows environment, you're in luck.

If you are using Microsoft"
Windows the best thing about
this offer, besides the special upgrade price, is that you'll now
have access to all the memory in
your PC. Not to mention that you
can keep using your existing
MS-DOS® applications, multitask
with other Windows applications,
and network more easily.
All the popular Windows
applications have already been
updated to utilize Windows 3.0's
powerful capabilities. And most
are offering low-cost or free updates. So if you have any version
of Windows—including runtime
Windows —give us acall. We'll
upgrade your copy of Windows,
help you update your applications, and answer any questions
you may have.
But make sure and call for
your $50 Windows upgrade
before September 15, 1990. You'll
save $99 off the suggested retail
price of $149. And you'll be using
Windows 3.0. Which will make
you look great.
To get your Windows
upgrade for just $50, call
(800) 323-3577, Dept. L53.

Microsoft.

Making it all make sense

C1990 Miermaft Corporation All rights reserved Microsoft. the :Virtue logo and MSDOS arr registerrd trademarks and Making it all make sense and Windy,rn arr trademarks of Microsoft Corporation •Offergood only in the 50 United States.
Payment in US flank (plus a$550 shipping/ handinggfee and applicable sales Fuel Please alloaquo to four ureic for &tarry

WHAT'S NEW
SOFTWARE

•

BUSINESS

Structure and Organizational
Breakdown Structure.
Price: $685.
Contact: Scitor Corp., 393
Vintage Park Dr., Suite 140,
Foster City, CA 94404, (415)
570-7700.
Inquiry 1127.

Project Manager
Offers E-Mail,
Graphics Interface

T

he latest version of Primavera Project Planner
has anew graphical user interface that lets you edit and review project networks with
up to five levels of zoom.
Other additions include file
and record locking on Novell
networks and an integrated
E-mail system and BBS.
When it runs on anetwork, aproject administrator
establishes access rights with
multiple levels of security, including read-only and exclusive access to specific projects.
The program's P-Mail feature allows private electronic
messaging, and the BBS lets
you post public messages.
Primavision, the graphics
system that works with Primavera Project Planner, supports the plotting of resource
and cost graphics as combined histograms and cumulative curves. You can compare
up to two target projects plus a
current project simultaneously, the company reports.
Primavera Project Planner
4.0 runs on the IBM XT with
640K bytes of RAM, ahard
disk drive, and amouse. The
program now supports PostScript output devices.
Price: $4000.
Contact: Primavera Systems, Inc., Two Bala Plaza,
Bala Cynwyd, PA 19004,
(215) 667-8600.
Inquiry 1125.

Database
of Venture
Capitalists

W

hether you're planning
to start anew company
or expand an existing one,
the search for venture capital
can take along time. To help
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A Guide
to Accounting
Software
The Primavera Project Planner proprietary graphical interface
lets you add activities and relationships in interactive mode.
businesses quickly locate and
qualify potential sources of
financing, acompany called
DataMerge offers the Financing Sources Databank.
The program lets you
search for venture firms by
several different criteria.
Once you've narrowed the
search, it provides information on what types of financing
and companies the potential
source prefers, the kind of information you'll need to supply, and other policies.
The program runs on the
IBM PC with 256K bytes of
RAM and ahard disk drive.
Price: $199.
Contact: DataMerge, Inc.,
One Cherry Center, 501 South
Cherry St., Suite 500,
Denver, CO 80222, (303)
320-8361.
Inquiry 1128.

Scitor's Project
Scheduler
for the Mac

D

roject Scheduler 4for
the Macintosh lets you
open up to eight windows for
entering, editing, and viewing
data, Scitor says. Other features of the midrange project
scheduler include support for
multiple projects, the ability to
automatically account for resource-cost inflation, and
what-if scenarios.
You can use the program
to create presentations and reports with up to 10 levels of
information. Like the version
for the IBM PC, Project
Scheduler 4for the Mac lets
you identify each task with a
code for Work Breakdown

Office Automation Software for Unix

E

nable/OA (for office
automation) software in
its new version 4.0 for Unix
and Xenix offers an improved character-based user
interface with windows,
pull-down menus, and
mouse support.
The company says that the
word processing module has
been enhanced with improved column handling and
acollapsible outline feature.

The spreadsheet (which already offered three-dimensional worksheets) now has
colored cells, hidden ranges.
and external links to other
applications. Version 4.0 has
apage preview option.
Price: $695.
Contact: Enable Software,
Northway Ten Executive
Park, Ballston Lake, NY
12019, (518) 877-8600.
Inquiry 1126.

T

ohelp companies identify, analyze, and select
the PC-based accounting systems that best suit their needs,
Solutions has developed The
Accounting Library, acompendium of books and software that covers more than 70
DOS- and Unix-based accounting programs ranging
from inexpensive single-user
systems to more sophisticated
ones. Solutions says that it
will soon start compiling information on accounting programs for the Macintosh.
The software portion of
the library consists of 10 modules containing more than
900 processing features. You
identify the features that pertain to your company and rank
them on ascale. You end up
with aweighted average, which
the program then uses to recommend the best accounting
programs for you. As vendors add features to their accounting programs, you receive new disks as the changes
are implemented, rather than
quarterly or yearly updates.
The Accounting Library
runs on the IBM PC with 640K
bytes of RAM and ahard
disk drive.
Price: $479.
Contact: Solutions, 8630
Claypool Rd., Richmond, VA
23236, (804) 745-5361.
Inquiry 1129.
continued

TIE FLYTECH MAGICIAN UNVEILS
THE WORLD'S FIRST &ORIGINAL
BOOKSIZE LANSTATION

CARRY-RI
ARCNET &ETHERNET
DISKLESS LANSTATION
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SANTA CLARA,
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Buya portable and

T3200SX:170 pounds,16MHz386SX with 80387SX-16
coprocessor socket, 5built-in ports, 40MB hard disk
with 25msec access, 1MB RAM expandable tol3MB,
gas plasma VGA display with 16 gray scales, 1.44MB
31
/ "diskette drive. IBM is aregistered trademark of
2
International Business Machines Corp. 386 is a
trademark of Intel Corporation.
For more information cal11-800-457-7777

Two IBM-compatible expansion slots (one full-length
and one half-length) and an internal modem slot let
you connect to LANs, mainframes and more. Plus,
three dedicated internal expansion slots let you
increase memory up to 13MB.
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At first glance what you see
is asleek, 17.0-pound portable.
But looks can be deceiving.
Because with apowerful 386'SX
microprocessor, 6internal expansion slots and 5built-in ports, our
new T3200SX easily replaces
desktop computers.
Which means it does every-

thing abulky desktop computer
can do. Like networking, computer aided design, data bases
or even complex spreadsheet
analysis — anywhere you can
plug into an AC outlet.
It has abuilt-in VGA gas
plasma display system that lets
you connect an external color

monitor. And it can even accommodate an optional 101-key
enhanced keyboard.
So you can take advantage
of today's and tomorrow's most
powerful new 386 applications,
wherever you think best.
The new Toshiba T3200SX.
Take it. See how far you can go.

In Touch with Tomorrow

TOSHIBA
Toshiba America Information Sysi ems Inc., Computer Systems Division

Circle 290 on Reader Service Card (DEALERS: 291)
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FEA and Dynamics
Analysis
for Windows 3.0
I nertia, the software package that integrates finite element analysis (FEA) and
large displacement kinematics
and dynamics analysis in one
system, is now available for
Windows 3.0.
With Inertia 3.0, you can
construct acomplex mechanical model consisting of flexible elements, integrating dynamics analysis with FEA,
without having to perform each
type of analysis in sequence
or transfer data between the
two applications. The program includes design rulebases
to help you comply with design code specifications, and
customizable libraries.
The program comes in
several modules for stress
analysis, heat transfer, kinematics, architectural design,
structural vibration, and sectional properties calculations.
Price: $1000 to $9995.
Contact: Modern Computer
Aided Engineering. 1231
Cumberland Ave., Suite A,
West Lafayette, IN 47906,
(317) 497-1550.
Inquiry 1130.
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InerSolid, the stress-analysis module of inertia, shows the
results of analysis on aspindle.

It Slices! It Dices!
It's Spyglass
pyglass has introduced
four new programs for
bringing data exploration capabilities to the Mac II.
Spyglass Transform converts floating-point numbers
resulting from calculations or
simulations to atwo-dimensional color raster image.
Spyglass View lets you customize the color image so that
you can conceptualize the data
set and reveal aspects that

were previously hidden.
With Spyglass Dicer, you
can display volumetric data as
acube of colors from which
you can slice or dice portions
to reveal any aspect of the interior, displaying aseries of
horizontal, vertical, and parallel slices of data. Spyglass
Format lets you generate animations and layouts for presentation output.
Price: Spyglass Transform,
$395; Spyglass View, $395;
Spyglass Dicer, $495; Spyglass Format, $195.
Contact: Spyglass, Inc., 701
Devonshire Dr., C17, Champaign, IL 61820, (217)
355-1665.
Inquiry 1131.

An Icon Interface
for Notebook
and Control

A

By double-clicking on an object in konview, you pop up amenu
for detail work, such as choosing the type of I/0 or engineering
conversion unit.
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new graphical user interface that's now bundled with Laboratory Technologies (Labtech) Notebook
and Control data acquisition
programs lets you build your
data acquisition application
by manipulating objects with a
mouse instead of using pulldown menus, the company
says. Iconview provides a
common GUI for Labtech
products running under

DOS, OS/2, and Unix.
Notebook, for general-purpose data acquisition, and
Control, for continuous
manufacturing applications,
along with Iconview for
DOS, each require 640K bytes
of RAM and DOS 3.0 or
higher. The OS/2 versions require an AT with 4MB of
RAM. The Unix version requires aPS/2 running AIX, a
DECstation 2100 or 3100 running Ultrix, or an Apollo
3000 or 4000 running
Domain/OS.
Price: Notebook, $995 and
up; Control, $3995 and up.
Contact: Laboratory Technologies Corp., 400 Research
Dr., Wilmington, MA
01887, (508) 657-5400.
Inquiry 1133.

Image Processing
and Visualization
in Unix

B

DS Systems' Xcalibur
image-processing software supports integer pixel
types of up to 64 bits and
warps of any order with any
number of tie points, allowing
you to use it for complex applications in medical imagery
or satellite and aerial reconnaissance. The program consists of aPixScript-based
user interface engine that supports the X Window System/
Motif environment, an Image
Processing engine, and libraries of algorithms.
Some of the program's capabilities include multiple
image objects per image,
data fusion from multiple
sources, and unlimited image
sizes and dynamic range.
Xcalibur runs on a386 or
higher machine.
Price: $3000 to $8000.
Contact: BDS Systems, Inc.,
105 Carpenter Dr., Sterling,
VA 22170, (703) 437-7651.
Inquiry 1132.
continued

Smaller Computers.
Bigger Applications.

Storage To Match.
The dimensions of computing are changing. Today's lower profile, higher-end 286 and
386 computers are taking up less desktop
space and taking on much bigger applications.
Matching these new computing dimensions
with new dimensions in storage has never
been more important. And once again, it is a
company called Storage Dimensions that is
doing that matching.
We call it performance matching, actually.
And our new 100,200 and 320 megabyte
internal SpeedStor subsystems are three
solid examples of how we put you well in front
of today's 286,'386 power curve. Because
you get smartly engineered half-high storage

matched not only to the new smaller computer
enclosures, but to their larger performance
demands. With our proprietary SCSI-based
architecture, host bus adaptor and on-board
look-ahead caching for added speed. Plus
an optional floppy port for cost effective
installation and expansion.
Whether you measure your storage needs
in square inches, megabytes or milliseconds,
you'll find the dimensions you require are
the ones we deliver. The ones that have put
our products on more desktops than any other
storage solution. Call us at (408) 879-0300.
Storage Dimensions, 2145 Hamilton Avenue,
San Jose, CA 95125.

M«° STORAGE DIMENSIONS
SpeedStor is ainistenol trademark of Storage Dimensions 0 1990 Storage Dimensions

Call me, I'm interested, circle 270 on Reader Service Cant.
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WHAT'S NEW
SOFTWARE
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most word processing programs to look up words, and
you can change from one language dictionary to another.
Price: $199; additional languages, $79 each.
Contact: Microlytics, Inc.,
Two Tobey Village Office
Park, Pittsford, NY 14534,
(716) 248-9150.
Inquiry 1137.

Image Management
for OS/2

Inner Media says that its
Collage PM desktop image
handler for OS/2 Presentation Manager (PM) includes a
preview function for eliminating the trial and error associated with importing images
into desktop publishing and
paint programs.
Collage PM has several
tools for previewing, capturing, manipulating, and converting bit-mapped or raster
images. You can convert files
from or into the PCX, TIFF,
metafile, and system clipboard image formats. Basic
editing tools let you crop, reverse, and dither images. As
you view, atelescope-like
window provides amagnified
view of asegment of the
image. You can also view
images by filename or by
using wild cards.
Collage PM runs on the
IBM AT with OS/2 and PM 1.1
or higher and 2MB of RAM.
Price: $199.
Contact: Inner Media, Inc.,
16 Proctor Hill Rd., Hollis,
NH 03049, (800) 962-2949
or (603) 465-2990.
Inquiry 1134.

Ask God at the
Speed of Sound
sk God is the first retail
product to incorporate a
search-and-retrieval engine
called IQ Text that combines
hypertext with AI. Using the
engine, you can find any occurrence of aword or words
in a4-gigabyte ASCII text file
in just two disk seeks. Business Solutions also says that
Ask God can find the more
than 22,500 occurrences of the
word the in the Bible in 70
ms on a35-ms hard disk drive.
Once Ask God finds all
occurrences of atext string,
you can save the matches to a
64
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Collage PM's telescope-like window, shown in the lower right of
the screen, displays amagnified view of an image in real time.

study file. Other vertical applications in which the company
might incorporate the IQ Text
engine include programs for
the legal, medical, and accounting sectors.
Ask God runs on the IBM
PC with 384K bytes of RAM
and 4.5 MB of free disk
space. IQ Text itself can run on
DOS or Unix systems.
Price: Ask God, $129; IQ
Text, phone the company for
prices.
Contact: Business Solutions,
Inc., 15395 Southeast 30th
Place, Suite 310. Bellevue,
WA 98007, (800) 648-6258 or
(206) 644-2015.
Inquiry 1135.

Multilingual
Spelling Checkers,
Thesauri

W

ord Finder Plus is a
120K-byte TSR multilingual spelling checker that
includes support for English,
German, and French in its
core product and for Spanish
and Italian as options. The
program runs on the IBM PC,
and all five languages require about 3.2 MB of disk
space for atotal of about 1.5
million words.
You can pop up the thesaurus or spelling checker over

ith Linguist, you can
translate word to word
from Russian to English and
vice versa. Although microTrans says that the program
is not asubstitute for aprofessional translator, you can use
it to translate article abstracts
or technical documents.
The Linguist system includes abilingual text editor, a
translator, and dictionary
editing routines. Linguist itself
is language independent; you
add modules to add language
capabilities. The company
says that new modules in addition to the English-Russian
and Russian-English ones will
be available later this year.
As you give Linguist new
translations, it updates the dictionary. The program runs
on the IBM PC with 512K
bytes of RAM and ahard
disk drive.
Price: $385.
Contact: microTrans, 348
Turnstone Dr., Livermore, CA
94550, (415)447-0596.
Inquiry 1138.

Guide for Windows 3.0

W

ith Guide 3.0, apublishing tool that
allows you to create and distribute electronic hypertext
documents, you can combine text, graphics, maps,
video images, sound, and
animation running under
Windows 3.0. The program
also supports the Macintosh.
Owl International says
that Guide is the solution for
organizing documents that
contain thousands of pages.

The program provides four
types of link origins: reference, note, expansion, and
command links. Links are
located at specific points in a
document, and the form in
which information is displayed depends on the type of
link you activate.
Guide 3.0 directly supports TIFF, PCX, Windows
Paint, bit-mapped, and
metafile formats. It supports
video and sound through ex-

ternal functions. On the
IBM AT, it requires Windows 2.03 or higher, 640K
bytes of RAM, and a hard
disk drive. On the Mac, you
need 512K bytes of RAM
and ahard disk drive.
Price: $495; Mac version,
$295.
Contact: Owl International,
Inc., 2800 156th Ave. SE,
Bellevue, WA 98007, (206)
747-3203.
Inquiry 1136.
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REXX: The
Macro Language
of the Future?

S

peaking to the Boston
Computer Society's OS/2
technical special-interest
group, Kevin Kearney of
Mansfield Software Group
contended that REXX—a
macro language originally
developed for IBM VM/CMS
systems as an alternative to
the old EXEC and EXEC2
batch languages—could become the universal macro language used on all systems
and by most applications. To
support his argument, Kearney discussed both the technical and political issues surrounding REXX and rival
macro languages.
Most macro languages, ac-

NEW

YORK

cording to Kearney, were
added to programs as an
afterthought, with limited
functions, little attention paid
to design, and marginal or
nonexistent debugging facilities. When each application
has its own little language, it
becomes difficult for the user
to learn any of the languages
well. By contrast, auniversal
macro language would be
common to many applications
and operating systems, and it
would be carefully designed.
REXX was specifically
designed as amacro language
for CMS systems and has
been in use for over 10 years.
In addition to CMS, REXX
is currently implemented on
MVS, OS/400, Amiga,
Unix, PC-DOS, and OS/2 systems. Mansfield Software
Group developed and markets
Personal REXX for PC-DOS

•

NEW

ENGLAND

and OS/2. The Amiga implementation of REXX has
gained wide acceptance and
will become part of the standard Amiga operating system
this summer.
"If Ihad designed REXX
and it was proprietary to
Mansfield Software, it
wouldn't have achance, even if
Idid abetter job than IBM
did, "Kearney said. "But as
an IBM-supported part of
SAA [Systems Application Architecture] with good implementations outside of IBM as
well, it's agood candidate to
be everybody's macro language. Of course, Microsoft
is still proposing Object Basic,
so maybe the issue isn't decided yet."
According to Kearney,
REXX is powerful enough to
perform most repetitive processing, while simple enough

for novices to learn readily.
He cited the language's interpreted nature, characterstring orientation, automatic
typing, automatic memory
management, and powerful
control and debugging features. These features have
made REXX the teaching
language for beginning programmers at several
universities.
IBM OS/2 Extended Edition 1.2 includes an SAA-compliant version of REXX,
which works with the EE 1.2
Query Manager, the IBM Dialogue Manager, OfficeVision, Mansfield's own
KEDIT programming editor,
and Quercus Systems'
REXXTerm communications
package. OS/2 Standard Edition does not include IBM's
REXX, but Mansfield's
continued

When It Comes To Output,
Good Looks Run In The Family.
We're your source for the
whole family of HP LaserJet printers—
including the new HP Laserjet III
printer with Resolution Enhancement
technology.

11111110111111111101.1111,1117..1.00
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New HP Laserjet III Printer
With Breakthrough
Print Quality

• Sharp publication-quality output
• Backed by HP quality and reliability

HP Laserjet IIP Printer
For Affordable,
Personal Use

• From the leader in desktop
laser printing

$75 HP
Rebate! Call
for details!

HP Laserjet HD Printer
With Two-Tray
Flexibility

eerfield
ata
Systerris

ea

HEWLETT
PACKARD

Authorized Dealer

INC.

New England's HP Specialists Since 1981"
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Deerfield Data Systems is an 111' Authorized Service Center
for all LaserJets, DeskJets. PaintJets and desktop plotters.
We perform warranty repairs and offer avariety of service
contract options. Call for more information!

Toll Free:

(800) 444-5049

Western Mass. (413) 665-3742
II Sunderland, MA Ill Hartford, CT
Circle 501 on Reader Service Card

HARMONY COMPUTERS

SALES
DEPT.
OPEN
SUNDAY

1801 FLATBUSH AVE.. (BET. AVES. J&K BKLYN. NY 11210
ORDER DEPT. ONLY 800-441-1144 OR 718-692-3232 — INFORMATION 718-692-2828
10th
Anniversary
Specials

TOSHIBA T-1000SE LAPTOP
$1099.00

PANASONIC 1124
$289.00

WORD PERFECT 51
S244.00
•

H.P. LASERJET IIP

IBM PS/2 #30 (286) 20 Meg

$919.00

S1689.00

NEC MULTISYNC 3D
S569.00

Apple Image Writer II
Citizen 200 GX
()mom Ink Jet 150 plus
Epson LX810
Epson FX 850

429
199
314
179
299

Epson FX 1050
Epson LO 510
Epson LO 1010
Epson LO 850
Epson LO 950
Epson LO 1050
Epson L02550
Hewlett Packard Desk Jet Plus

289
399
489
489
629
899
659

919

Hewlett Packard Laser Jet II P
Hewlett Packard Laser Jet III
Hewlett Packard Deskwr(ter (Apple Macintosh)

IBM PS/2 #30 1286). 144 Meg Dr
1399
As above w IBM 20 Meg
1689
As above with IBM 30 Meg
1799
As above with Seagate 50 Meg Drive
1799
IBM PS 2 Model 502 (30 Meg)
1949
IBM PS2 Model 50Z (60 Meg)
2349
2 Meg Upgrade (PS 2-30 (286) 502.55SX.70.80
399
IBM PS -O #55 SS 30 Meg (3865%1
2599
IBM PS 2 *55 SS 60 Meg (3865X)
2989
IBM PS 2 Mono Monitor (8503)
199
Otee-ià5Lnaeit1'.‘ 449
IBM P S 2 Color 195121 Monitor
539
IBM P S 2 Color (8513) MOnitor
TURBO 386 SYSTEM (20 MHZ) 1.2 Meg Drive
Serial Parallii, fíxWg, Video Card. Monitor

1199

TURBO 386SX (16 MHZ) 1.2 Meg Drive
Serial Pared, 1 Meg, Video Card and Monitor

849

TURBO AT 286 SYSTEM 12 MHZ, 1.2 Meg Drive
Serial Parallel, Seirw7Monitor

679

TURBO XT SYSTEM 10 MHZ, Drive 640K
Viaro- Ciül-an-d-LiWnitor, PAR, SER, M.S. Dos

Step Systems

649

NEC P5200
NEC P5300
Okidata 172
Okidata 182
Okidata 183
Oludata 320
Okidata 321
Okidata 380
Okidata 390
Okidata 391
Okidata 393

Call for Pricing

AST Advantage 512K
Intel
Intel
Intel
AST

199

I
349
399
299
439
Call
Call
Call
Call
Cal ,

INTEL MATH COPROCCESORS
ntei
met
ntel
ntel
ntel
ntel
no*
met
ntel
ntel
ntei
niel

8087-3 (PC. PC XT up to 6 MHZ)
8087-2 (PC. PC XT up to 8 MHZ)
8087-1 (PC. PC XT PS ,2 10 MHZ and taster)
80287-3 (PCAT up to 6 MHZ)
80287-8 (PCAT PS 2 up to 8 MHZ)
80287-10 (PCAT. PS 2 up to 10 MHZ)
80387-16 (PCAT. PS 2 up to 16 MHZ)
80387-20 (PCAT. PS 2 up to 20 MHZ)
80387-25 (PCAT PSZ up to 25 MHZ)
80387-33 (PCAT. PS 2 up to 33 MHZ and raster)
80387 SS (For 80387 SS Computers)
80C287

89
119
159
129
1139
224
339
379
479
569
299

HARD DRIVES
249
269
299

Seagate 20 Meg. le/controller
Seagate 30 Meg w/controller
Seagate 40 Meg #251-I
Seagate 80 Meg

*4096

Seagate 80 Meg #296N SCSI
Seagate 120 Meg
AT Hard Drive Controller
PCXT Herd Drive Conlroller
Seagate 30 Meg Hard Drive Card
Seagate 20 Meg Hard Drive Card
Pius Hardcard 2 40 Meg (ATPS2.-25.30)
Plus Hardcard 2 80 Meg (AT,PS2.-25.30)
Seagate 20 Meg 31
/ inch #125N SCSI
2
Seagate 20 Meg 31
/ inch #125 MFM
2
Seagate 30 Meg 31
/ inch #138N SCSI
2
Seagate 30 Meg 31
/ inch #138MFM
2
Seagate 50 Meg 3., inch #157NS SCSI
Seagate 50 Meg 31
/ inch #157
2
Host Adapter for SCSI Dnves

294
489
599
199
219
229
324
469
299
469
639
970

Turbo
(Wide Carriage)

Plus
Plus
Plus

MONITORS
109
529
199
449
539
399
129
209
849
459
209

(

NEC Multisync 2A (VGA)

439

NEC Multisync 313
Sony 1304 Multiscan (1024x7613)
Sony 1302 Multiscan
Sony 1320 VGA
1024 y 768)

589
649
599
469
569
589
389
479
429
359
349
89
129
219

Zenith 1492
Mnsubishi 1429 (VGA)
Milsubishi Diamondscan #138IA
Golostar Superscan#1440 (803 600)
Goldstar #1430 VGA
Goldstar 1420 EGA
Packard Bell TTL Amber 12 Inch
Packard Bell TTL Amber 14 Inch
Packard Bell (RGB) Color Monitor

MICE

89
89
89
99
99
199
249
89
79
99
119
359
99

above board 286 plus w/512K
above board 286 Plus l'O Parallel Serial
above PS/2 (50.601
Rampage PS ,2 (50,601 512K
64K DRAM chips
256K DRAM chips
256K Sarum Module
One Meg DRAM Chips
One Meg Simm Module

399
599
559
729

Arndek 410A
Arndek 738 (VGA)
IBM 8503 Monochrome VGA
IBM 8512 Color VGA
IBM 8513 Color VGA
Panasync C1381
Princeton VGA Paperwhile
Princeton Mao 15
Princeton Ultra Sync (16 inch)
Princeton Ultra Sync (14 inch)
NEC Multisync G.S.IIA (Paperwhite)

PC BOARDS DRIVES MEMORY CHIPS
IBM Original 51
4 Disk Dr (36011)
/
Toshiba 51
2 Floppy Disk Dr (360 K)
/
Toshiba 31
/ Floppy Disk Or (720 K)
2
Toshiba 31
/ Floppy Disk Or (1.44 Meg)
2
Toshiba 5Y. Floppy Disk Dr (1.2 Meg)
PS/2 5V: 360K External Drive
PS/2 51
/ 1.2 Meg External Drive
4
EVEREX MULTIFUNCTION (PCXT)
EVEREX EMS MEMORY CARD (PCXT)
EVEREX RAM 3000 EMS MEMORY CARD (AT)
AST Six Pack Plus 64K
AST Rampage Plus (21361 512K
AST Rampage II EMS (PCXT)

3
X24E
3XL
XL24E

Seiko #1440 (Res

449

Wyse AT 286 (10 MHZ), Meg. RAM, 1.2 Meg Drive

Proprinter
Proprinter
Proprinter
Proprinter

NEC P2200XE

1499
789

IBM AND COMPATIBLES

E

IBM
IBM
IBM
IBM

559

389
649
119
69
334
264
579
669
279
239
319
299
339
339
49

Microsoft Mouse
Microsoft Mouse with Windows
Logdech Hi Rey Mouse
Loggia& Scanman Plus
Logitech Trackman
Genius 3 Bunon Hi Rez Mouse

99
139
84
179
89
59

LAPTOPS
NEC Proepeed 286 20 Meg.
NEC Prospeed 286 40 Meg
Panasonic CF-150

2699
2849
669

Toshiba T 1000
T-1000 7643K Upgrade Card
1099
1399
1899
1849
2699
2599
1269
1749
2499
2749
1699
2149
849
249
314
99

Toshiba 7-1000SE
Toshiba 1200 2 Drive (Backlit)
Toshiba 1200 20 Meg (Backlit)
Toshiba T-10000E (20 Meg)
Toshiba 7-1200XE (20 Meg)
Mama. Nina 12VGA (40 Meg)
Zenith 184-1 Supersporl (2 Drive)
Zenith 184.2 Supersport 20 Meg
Zenith Superspon 286 (20 Meg I
Zenith Supersport 286 40 Meg
Mitsubishi 286L (20 Meg) with Case. Modern. M S Works
Mitsubishi 2t36L (40 Meg) With Case. Modem. M S Works
Sharp MZ100 (2 Drive)
Toshiba 301 (24 Pin Portable Printer)
Diconix 150 Plus Portable Ink Jet Printer
Fast Lynx (Data Transfer Software 3' to 5'il
Laptop Modem 1200 Baud
Laptop Modem 2400 Baud

129
159

Ever. 2400 E Plus External
Events 2400 Internal PS 2 50.55.60,70.80
Everes Faxboard Internal
Everex Fax Board External
Emerson 1200 External
Harmony 2400 Internal
Harmony SendFax with 2400 BD Modern
Harmony 2400 External
Laptop Modem 1200 Internal
Laptop modem 2400 Internal

389

Panasonic 1624
Panasonic 1124
Panasonic 1695
Panasonic 1524
Panasonic 4420 Laser
Seiko Smart Label Printer
Star NX 1000 II

289
399
499
979
189
159

l!asuguinift

189

I Star NX 1000R (Color)
Star NX 1500
Star NX 2410
Toshiba 301 (24 Pin Portable
T-301 Carry Case
Toshiba 311
Toshiba 321 SL
T-321 SL Cutsheet Feed

289
259
249
29
299
299
99

Plantar)

VIDEO CARDS
Hercules Monographic Plus
Hercules Graphic Station
Genoa Super Hi Res Plus
Genoa 6400 VGA ve512K
Video 7 VGA
Video 7 VGA 10241256K
Video 7 VGA 10241 512K
Video 7VGA VF1AM (512K)
Orchid Pro Designer (VGA(

wiRamlon
I ....,........-..,1Lial

0
.
•::ij r
. 1.,
—

154
339
99
1
,::

.
:
.r)

*.

g —,..r

) Val) 010 Z-.
',..._
•
L' - ,

--il 209
.1 259
. 399
149

256K

199

Orchid Pro Designer (VGA) Plus 512K

/
189
239

STE VGA Extra EM 16 256K
5Th VGA Extra EM 16 512K
179

ATI VGA Wonder 256K

I
199
229
249
99
159
189
229
209
259
529
99
179
229
99
129

All VGA Wonder 256K w/Mouse
All VGA Wonder 512K
ATI VGA Wonder 512K w/Mouse
Paradise Auto Switch (4801
Paradise VGA Plus
Paradise VGA Plan 118 bill
Paradise VGA Professional 512K
Paradise VGA 1024
Paradise VGA 1024 (512K)
Paradise VGA 85145A
Ever« Auto Sync 1480) Deluxe
Everex Viewpoint VGA 256K
Ever« Viewpoint VGA 512K
Harmony VGA (800 o 600)
Harmony VGA (1024 x 768)

IBM SOFTWARE
479
369
329
459
129
299
299
209
99
44

Aldus Pagemaker 30
Lotus 123 Release 3
Lotus 123 Version 22
D Base 4
Borland Paradox 30
Microsoft Excel
Microsoft Word for Windows
Microsoft Word 50
Microsoft Windows 3 0 (Latest Release)
Microsoft Flight Simulator Re 40
Nord Perfect 51

244

Word Perfect Library 20
0 8 A 3.0
PFS Professional Write 121 )
PC Tools Deluxe 60
Norton Utilities 4 5
Norton Utilities Advanced 4 5
Copy 2 PC Deluxe Board
WordStar Professional Sel 60
Ventura Desk Top Publishing ver 2.0
Managing Your Money •Release 6
Fast Lynn (Data Transfer Software and cables)

69
219
129
84
54
84
109
199
499
119
99
89
89

MS DOS 3.3 w/Basic
MS DOS 4.01 iv/Basic

FAX MACHINES
479
669

Sharp US-110
Sharp US 170

MODEMS
Hayes 1200 External
Hayes 12008 Internal
Hayes 12008 veSmancom 2
Hayes 2400 External
Hayes 2400E1 Internal
Hayes 24008 w Smarlcorn 2
Hayes 2400P (PS 2 50.60.70801
All 2400 Internal
All 2400 External
Ever's Internal 120013
Ever« 2400 Pius Internal

159
219

Panasonic 1180
Panasonic 1191

269
149
179
324
199
259
389
169
199
69
159
'99

I

199
269
329
79
89
119
99
129
159

I

Sharp FO 230
679
819
999
979
1349
599
789
559
559
1199
1349
579
599
799
119

Sharp FO 215
Sharp FO 333
Sharp UX 350
Sharp FO 510
Sharp FO 550
Panasonic 10(F100
Panatas #120 w Answering Machine
Panalas #140
Panalas #145
Penal. #250
Panatax *260
Epson Prerty Fax 11300
Epson Phony Fax 2000
Epson Pricerly Fax 3000
Harmony SendFax voth 2400 Baud Modem
98 Fool Fax Paper (6 Rolls)

29

164 Foot Fax Paper (6 Rolls)

49

328 Fool Fax Paper (6 Rolls)

79

Fasswitch (Automatically Direct Call to Fax or Telephone)

119

loas. Master Card and Discover welcome at no additional charge. For your prorect on we check or stolen credit cards Shipping 8 ',Inching extra Detectixe
merchandise will be replaced or repaired at Our d,SCretron within Inc terms of Our exa ranty Price and availatatey SubleCt 10 change wimp, notice We de set
allow nOn .eleteeee returns For delectve merchanoise ,netareS Ce ,Storner ser,ce at (l'18. 692.2823 We are not responsible 0, ,, P09 ,ar" ,,

Circle 509 on Reader Service Card (DEALERS: 510)
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Personal REXX for OS/2 runs
on the SE as well as the EE.
"I don't want you to think
I'm giving you asales pitch so
that you'll go out and buy our
product," Kearney added.
"So, I've brought copies of
Personal REXX, KEDIT, and
REXXTerm for OS/2 for all
of you. Please don't let it get
around—I don't want people
calling us up to say they intended to attend the meeting
but couldn't get here."
—Reported by Martin Heller

Kahn Spills Beans
About Turbo C++
and New Paradox

A

tthe April general
meeting of the New York
PC Users Group, Borland
president and founder Philippe

NEW

YORK

Kahn revealed the company's
plans to announce anew Windows version of its Paradox
database and aTurbo C++
programming language.
The revelations, which
Kahn described as inadvertent,
came as he discussed Borland's target platforms and
core applications. Kahn told
the audience that Borland had
identified DOS, Windows,
and OS/2 as its "strategic" operating systems and Paradox
and Quattro Pro as its core applications. To demonstrate
Borland's commitment to extending the applications
packages and Turbo languages, Kahn cited Turbo
C++ and Paradox for Windows—and then he said,
"Whoops, Iguess Ijust
preannounced."
Kahn didn't provide any
details about the new packages

•

NEW

ENGLAND

but did indicate they will be
formally unveiled sometime
this summer (see Dick Pountain's Short Take in this
issue). C++ is an extension
of the C language that adds object-oriented programming
and data abstraction. Originally developed by AT&T
Bell Labs, it is becoming popular among programmers
and is now available in acommercial compiler from
Zortech.
The new package may not
be apiece of cake, however:
Kahn said that C++ is "a
tough language" and that in
working with it on his own
computer he had found it
"pretty cryptic."
Paradox, afast-growing
player in the PC database market, is now available in versions for DOS, Extended DOS,
and character-mode OS/2. In

addition to aWindows package
(presumably for Windows
3.0), Kahn promised to deliver
arumored Presentation Manager implementation, although
he did not specify atime
frame.
During his presentation,
Kahn said Borland will focus
only on DOS, Windows, and
OS/2 applications and languages and has no plans at
this time to enter the Macintosh or Unix markets. Furthermore, he said, the company wants to write software
that is used by people, not by
other machines. "Our goal at
Borland," he said, "is to deal
on the client side [of the
client/server model]: user tools
and development tools. We're
not interested in the server
side."
—Reported by
Andrew Reinhardt

Mail smarter and save money on your PC using the

One-Two Powr Punch
ArcList® —your first punch—
lets you professionally manage your
list on your IBM or compatible PC
with 640K RAM and ahard disk.
SAVE MONEY:
• eliminate duplicates from dBase
ASCII or ArcList files;
• take advantage of postal discounts by
presorting according to USPS regulations.

r—

\\\ Ífi-Í

ICI Please rush me aFREE copy of
I"How to Manage Your Mailing List."
ICI I'm ready to see ArcList and AccuMail
in action. Please contact me at once.
Name

ACCUMair l
±your second punch—lets you:
II easily knockout undeliverables with
automatic address correction features;-• quickly knock down postal costs by
t,--- 1
inserting carrier route and ZIP+4 Codes
into your existing dBase, ASCII or ArcList files.

Title
Otganization
Street
City

Find out more about AirList and AccuMail! For aFREE copy of
"How to Manage Your Mailing List" call 1-800-368-5806 or write:
Group 1Software, Inc.
Washington Capital Office Park
6404 Ivy Lane, Dept. P-BR70
Greenbelt, Maryland 20770-1400
64NE-4
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GROUP'
GROUP I SOFTWARE

The Direct Marketing Software Company

State

Zip

Telephone (
.01989 Group 1Software, Inc.

P-BR70_1

Call for the dealer nearest you.
Circle 507 on Reader Service

Card (DEALERS: 508)

It's hard to be humble when we have
so much to offer for so little...
Ahigher standard
of standard features

MADE IN
THE USA

TECH"' 386SX
•
•
•
•
•
•
•
•
•
•
II
•

WITH 40MB
HARD DRIVE SYSTEM
AND 14 "MONITOR

80386SX processor running at 16MHz.
512KB RAM expandable to 8MB on motherboard.
0wait state page mode memory.
Built-in dual IDE hard drive interface.
Built-in dual diskette drive controller.
Built-in parallel printer port.
Two built-in serial ports.
Seven expansion slots (6 available).
Socket for 80387SX coprocessor.
5.25" 1.2MB or 3.5" 1.44MB diskette drive.
Enhanced 101-key keyboard.
14" flat screen high res, monochrome monitor with
graphic adaptor.

ONLY $1,295
OPTIONS
100MB hard drive system ...
$1,595
200MB hard drive system .. .
$2,095
20MHz version

MAXTORTm 769MB 16.5ms. .
$ 2,555
HIGH PERFORMANCE 5.2 5"HARD DRIVES
Model
Capacity Access Time
XT-1085
85MB
28ms
XT-1140
143MB
27ms
XT-2190
191MB
29ms
XT-4170E/S
179MB
14ms
XT-8380E/S
410MB
14.5ms
Tahiti Optical
1.2GB
35ms
LXT200A/S (3.5") 202MB
15ms

Drive
Drive
Only
w/Kits
625
715
1,200
1,285
1,370
1,470
1,145
1,285
1,595
1,765
5,925
6,075
895 925/1,035

add $ 120

CONNERTM
HIGH
PERFORMANCE

3.5"

HARD DRIVES
AT/SCSI
Conner 40MB
Conner 80MB
Conner 100MB
Conner 200MB

$ 375
$ 545
$ 665
$1,065

MACINTOSH"' HARD DRIVE SUBSYSTEM

$
1,049

200MB External Drive

18ms, 3MB/sec Data Transfer Rate, Complete with Formatting Software, Manual,
SCSI and Power Cables!
40MB,
80MB,
100MB,
200MB,
380MB,

SYSTEM OPTIONS
512KB RAM upgrade

add s 65

2MB RAM upgrade

add sl 95

VGA monochrome monitor

add s110

VGA color monitor (720x480) .. add s4

TECH CITY

o

VGA color monitor (1024x768)

add 900

Mini tower case version

add $ 50

Circle 521 on Reader Service Card (DEALERS: 522)

Internal
$ 419
$ 5,99

29ms
25ms
25ms
15ms
14ms

800-828-3110
(714)385-1219 FAX(714)937-5414
6A.M.-6 P.M. PACIFIC STANDARD TIME
1300 E. KATELLA AVE., ANAHEIM, CA 92805

$ 699
$ 919
$1,649

TM

External
$ 539
$ 719

$ 819
$1,049
$1,739

BUY WITH CONFIDENCE
FROM TECH CITY'
30-Day Money-Back Guarantee!
1Year Warranty
Full Technical Support
In Business Since 1984
No Additional Charges for Credit Card
No Credit Card Charge Until Shipment
Prices subject to change without notice.
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Manage Bits
of Information
Selectively

M

icro Logic's Info Select
is based on Tornado, one
of the first personal information managers (PIMs) for the
IBM PC, and it adds several
features, including hypertext
linking, mail merge, sorting,
dialing, fuzzy searching, support for information bases of
up to 10 MB, and appointment
ticklers, to name but afew.
With Info Select, you can plan
projects, draw forms, track
sales leads, organize names
and addresses, and manage
people, Micro Logic says
Unlike other PIMs, Info
Select doesn't provide you with
endless views of information.
Instead, the program displays
in multiple windows memos,
multipage reports, and other
bits of information. You can
cut and paste among windows
and join several windows into
one, the company says.
You can install Info Select
as aTSR program, and it requires just 7K bytes of RAM
when running as aTSR. It requires about 128K bytes of
RAM when running as astandard application.
Price: $99.95.
Contact: Micro Logic Corp.,
P.O. Box 70, Hackensack, NJ
07602, (800) 342-5930 or
(201) 342-6518.
Inquiry 1026.

The Info Select screen lets you organize data in multiple
windows. You can apply acommand-like search and replace
or afuzzy text search to all the windows.

Compare What
You Eat with What
You Should Eat

A

program for the Macintosh called MacDine lets
you track the foods that you
eat and compare them to the
calories and nutrients recommended using numerical analysis and charts and graphs.
You can tailor the program to
suit special situations (e.g.,
diabetics), and you can configure the program to work on a
daily, weekly, or monthly
basis.
Once you've entered your
actual eating record, the program rates your diet and tells
you if you're within your dietary guidelines. The program can also account for
physical activity.
MacDine requires aMac
Plus or higher.

Price: $199.
Contact: Dine Systems,
Inc., Five Bluebird Lane,
Amherst, NY 14228, (716)
688-2492.
Inquiry 1029.

Smaller Sharp
Laser Printer
Prints Faster
"I" he ix-9500, asmall. footprint 6-ppm laser
printer, comes with five
printer emulations, including
Hewlett-Packard LaserJel
Series II, Epson FX-80, IBM
Graphics Printer, IBM Proprinter, and Diablo 630. Print
resolution is software-selectable up to 300 dpi.
Also standard are two slots
for Sharp's five proprietary
font cartridges, 512K bytes
of RAM (upgradable to 4.5
MB), and 250-sheet input

Mac Accounting Program Notices the Details

T

he Insight Expert Gen§ eral Ledger 2.20 accounting module for the
Macintosh lets you keep detailed records of postings,
allowing you to examine not
only numbers, but the facts
behind them, Layered reports. The module also supports detailed postings from
the Insight A/P (accounts
payable) module and finan-

64NE-6
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cial statements with up to 12
columns.
You can add international
flavor to the accounting
module by tailoring the program to support different
types of currencies, languages, and date formats,
Layered says.
When creating anew data
set, you can choose from
several charts of accounts

customized for aparticular
type of business. A historical journal can act as abusiness diary by letting you
store all posted general journals for up to 99 months.
Price: $695 per module.
Contact: Layered, Inc., 529
Main St., Boston, MA
02129, (800) 622-4436 or
(617) 242-7700.
Inquiry 1027.

and output trays. Options include the RAM cards, a40piece automatic envelope
feeder, asecond 250-sheet
paper cassette, and input trays
for legal, letter, and executive-size (7 1
4- by 10 1
/-inch)
2
paper. The printer measures
13% by 14 3
/6 by 10% inches;
the second (optional) paper
tray has the same footprint.
Price: $1795; 1.5-MB
RAM card, $599; 2.5-MB
RAM card, $999; 4-MB RAM
card, $1899.
Contact: Sharp Electronics
Corp., Sharp Plaza, Mahwah,
NJ 07430, (201) 529-9500.
Inquiry 1030.

Portable 33-MHz
386 Offers Choice
of Monitor

T

he Modgraph GX-2386
I is a33-MHz 386-based
portable computer that resembles the Compaq Portable.
Standard equipment includes a9-inch monochrome
monitor that supports 800- by
600-pixel graphics. An option
is an 81
/-inch 256-color
2
monitor that also displays 800by 600-pixel graphics.
You can use the embedded
video controller to display
1024- by 768-pixel graphics
through external video ports.
The Modgraph GX-2386
measures 17% by 14% 0 by 6%
inches and weighs 26
pounds, including a40-MB
hard disk drive, a5U-inch
1.2-MB floppy disk drive, a
31
/-inch 1.44-MB floppy
2
disk drive, and an 86-key keyboard. Three 16-bit slots and
amath coprocessor socket are
also provided.
Price: $4995; color model,
$6995.
Contact: Modgraph, Inc.,
149 Middlesex Tpk., Burlington, MA 01803, (800) 3279962 or (617) 229-4800.
Inquiry 1028.

What could all these acronyms and
technologies have in common?

just one thing...

Info/Optics
Dedicated to

Business Excellence and Vision

in

Multi-Media Technology

presents

Integrated Information, Voice and Image
Management System Solutions
Inquiry welcome from:

Info/Optics

System Integraters, Value Added Resellers,

231 E. Millbrae Ave. Suite 212

Value Added Distributors, System Consultants

Millbrae, CA 94030

and Corporate MIS Directors.

Phone: 415-692-7811

Call 1- 800 -999 -0638
Circle 511 on Reader Service Card (DEALERS: 512)

Facsimile: 415-692-7815
JULY 1990 •BYTE
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You Re Don't NeedToAdvertise
If Everyone Swears ByYournuduct.
With hundreds of thousands of loyal users,
RM/FORTRAN has become somewhat of ahousehold
word among scientists and engineers—without the
benefit of advertising.
That's because it's an ANSI-standard Fortran package
for DOS and OS/2 (also known as IBM Fortran/2)
that's loaded with mainframe capabilities. It includes
RM/Forte, adevelopment environment which integrates
editing, compiling, linking and debugging. Since this
environment is built-in, you save hundreds
of dollars. And now that P.M/FORTRAN
is part of the LPI family of products, look
\\A fCe1*1
for more great updates and support.
For a60-day trial with amoneyback guarantee, call 1400-833-FORT.
P.M/FORTRAN. It's software you'll
swear by, not at.

LPI
Language Processors, Inc. (LPI), is one of the Liant
companies and specializes in scientific and
engineering programming systems.

Sixty-day trial guarantee good through August 31, 1990.
Only applies to direct sales from LPI.

959 Concord St., Framingham, MA 01701, 508-626-0006.

Attention U.S. BYTE Subscribers
Watch for the next BYTE DECK mailing that
will be arriving in your mailbox soon!
Use this as afast, convenient tool to purchase
computer products and services. It's loaded with
essential hardware and software products that you
should be aware of when making your buying
decisions. ..and it's absolutely FREE!
If you have acomputer product or service, and
would like to reach 275,000 influential BYTE
magazine subscribers, please give Ed Ware acall
today at (603) 924-2596.

EWE

Here's what aBYTE Deck advertiser has to say:
"Galacticomm does alot of card-deck advertising, and the BYTE Deck
has consistently out-pulled every other deck we have ever used."
Timothy Stryker, Galacticomm, Inc.. Fort Lauderdale, FL

64NE-8
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Circle 500 on Reader Service Card

UNIX Applications Aren't
Just For Eggheads Anymore.

Introducing UNIX SOLUTIONS—The New Exposition and Conference
Where the Power of UNIX and Open Systems Gets Down to Business.
If you think that UNIX is only good for
afew, exclusive technical applications,
think again. The fact is, everyday,
more and more serious applications
are being hatched for business. With
financial and functional advantages
that deserve asecond look.
Now, MIS managers and executives
from corporate America can see more
products, meet more experts and
learn more about these important
applications than ever before. Thanks
to UNIX SOLUTIONS.
Presenting an exhibition floor
showcasing the hardware, software,
networking equipment, peripherals
and services the business world
needs to get up and running with
UNIX. And featuring aspecial emphasis on horizontal and vertical
applications for business.
Announcing aconference program
Produced by

specifically identifying the questions
and topics of interest to the business
and technical communities. Hear
independent software vendors (ISVs),
top analysts, end-users and systems
specialists in over 30 sessions and
panel discussions. Learn about
porting, migration and the many
other issues that affect your company on adaily basis.
Whether you currently use UNIX,
are in the process of installing UNIX,
or have come to realize that UNIX
should be apart of your strategic
business plan, this is the forum that
can put you on the fast track to
business solutions.
To receive your brochure detailing
this exciting expo and conference,
return the coupon. Or for immediate
action, call (617) 449-6600; fax (617)
449-6953; or telex 951176.

EITHE INTERFACE GROUP Inc. 0 300 First Ave., Needham, MA U.S.A. 02194

UNIX SOLUTIONS Exposition and Conference •October 3-5,1990 •Anaheim Convention Center •Anaheim, CA

Circle 513 on Reader Service Card

FI'm convinced. Ineed UNIX SOLUTION S
-1
to get down to business.
D Please send me attendee information.
0 Please send me exhibitor information
Name
Title
Company
Address
City
Zip

State
Phone (
Best time to call

BM07

Mail to: UNIX SOLUTIONS 300 First Ave.. Needham, MA U.S A. 02194

LW/Aril

SOLUTIONS

EXPOSITION AND CONFERENCE

October 3-5, 1990
Anaheim Convention Center
Anaheim, CA

e1990 •UNIX is aregistered trademark of AT&T
JULY 1990 • BYTE
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Display's
Industrial-Strength
Color Monitor

D

isplay Technologies'
new 71
2 -and 9-inch
/
VGA-compatible Color Pix.L
monitors can withstand temperatures of up to 140°F,
shocks of up to 30 g's, and vibrations of up to 2.5 g's on
all axes. Both monitors use
Trinitron CRTs, which provide the sharp images and
bright colors necessary for
use in test instrumentation,
medical, and process control
applications, the company
reports.
Price: 71
/-inch monitor,
2
$1050; 9-inch monitor, $1169.
Contact: Display Technologies, Inc., 1355 Holmes Rd.,
Elgin, IL 60123, (708)
931-2100.
Inquiry 1015.

Test ROM Images
Without Burning
EPROMs

R

OM-IT, aROM emulation system that lets you
test ROM images without
having to burn EPROMs, lets
you emulate up to eight 1-Mb
EPROMs from one host serial
port through the addition of
ROM-IT cards. The ROM-IT
system itself measures 5by 5
by 1% inches and connects to
any serial port capable of
9600-bps operation. The card
supports host serial interfaces that transmit at up to
38,400 bps. You can also
connect the stand-alone system
through the computer's parallel port.
Incredible Technologies
says that the system can download 128K bytes in less than
11 seconds when used with a
parallel interface. The system provides ROM emulation
of most types of EPROMs in
use today, from 64,000 bits
to 1Mb.
64NE-10
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The Color Pix.L monitor includes aself-compensating 85- to
264-V power supply, making it compatible with any voltage
input in the world.

Price: ROM-IT with
256,000-bit emulation, $395,
with 512.000-bit emulation,
$415; with 1-Mb emulation,
$455. Additional 256,000-bit
RAM, $135; 512,000-bit
RAM, $155; 1-Mb RAM,
$195.
Contact: Incredible Technologies, Inc., 709 West Algonquin Rd.. Arlington Heights,
IL 60005, (708) 437-2433.
Inquiry 1018.

Give Your
Atari Workstation
Performance

T

he Atari Color Isac is a
graphics board for the
Atari ST that touts a1024- by
768-pixel display resolution
with 16 colors from an extended palette of 4096. (The
standard Atari palette is 512

Automate Batch-File Menu Creation

T

he Batch'in utility from
Leber Enterprises combines an expert system and a
screen painter to automate
the process of making batchfile menus. By answering a
set of files, you can create a
menu screen file that's compatible with the ANSLSYS
screen driver and MS-DOScompatible batch files.
The batch-file writer supports up to 10 environmental
variables and 10 program
parameters per batch file,
and it automatically cleans
up after itself by removing
environmentals and restoring changes to the path after
the program executes, Leber

reports. The program also
provides for calling abatch
file from another batch file.
Leber says that the menus
are ideal for anetwork environment and other situations
where secondary shells are
undesirable. The number of
submenus and separate
menu systems is limited only
by disk space.
Batch'in runs on the IBM
PC and requires 512K bytes
of RAM.
Price: $40.
Contact: Leber Enterprises, P.O. Box 9149, Peoria, IL 61614, (309)
693-0634.
Inquiry 1016.

colors with 320- by 200-pixel
resolution in a16-color
mode.)
The Image Systems Atari
card is fully compatible with
the Atari blitter (a graphics
accelerator) and supports GEM
programs like Page Stream
and Calmus Publishing. A
socket for a68881 coprocessor lets you speed graphics
processing.
The Isac works with autosynchronous monitors that
often boast 48 kHz for enhanced display resolution. It
also works with multisync
monitors with resolutions as
high as 50 kHz horizontal.
Price: $800.
Contact: Image Systems
Corp., 11543 K-Tel Dr.,
Hopkins, MN 55343, (612)
935-1171.
Inquiry 1017.

Contact
Management for
Under $100

A

contact management
program called Sales Machine includes abuilt-in word
processor, up to 30 definable
fields in its database, and the
ability to automatically print
daily follow-up correspondence and automatically construct daily call lists.
According to Advanced
Marketing Concepts, these
automatic functions differ
from the tickler capabilities of
the program. The program
tracks where each prospect
and customer is in his or her
individual sales cycle and
which ones are due for correspondence or calls on agiven
day. You can create up to 99
different marketing tracks for
different types of customers.
Price: $99.
Contact: Advanced Marketing Concepts, Inc., 515 Ogden
Ave., Downers Grove, IL
60515, (800) 888-5340 or
(708) 969-4400.
Inquiry 1019.

HMO

PC VI4fRILD
>

Bring Your Desktop to Life

Get Gc"r
ne Pass

in

°

This is a true one-stop solution to companies involved
in desktop publishing, text inputting or graphics design.
Everything we need to scan, edit, save, convert and print
photos, drawings and text is included in one package. We
don't get the headache of incompatibility in converting
file formats that can occur when using products written
by different companies"
Daniel Janal, President, Janal Communications

HICO A4SCAN SYSTEM

1989
WORLD CLASS
AWARD

HICO A4COLOR SYSTEM

• A4SCAN Hand-held Scanner AS-8000P
A 4.1-inch hand scanner, offers 400 dpi resolution and 32 halftone
scales.
• I
MAGE72 Paint Program
Written in assembly programming language for speed and low system
requirement, lets users edit and merge multiple images.

▪ A4COLOR Hand-held Scanner AC-4096
A 2 5-inch hand scanner, offers 90 dpi resolution and 256 out of
262.144 colors.
• IMAGE 256 VGA Paint Program
Written in assembly programming language lets users edit and merge

• Al-OCR Trainable OCR Software
Can be trained to read printed pages with an accuracy rate of 98
percent. Files can be imported to WordPerfect, MS-Word, WordStar
and ASII compatible files.

multiple 256 colors images.
▪ A4SLIDE Slide Show Utility
For business users to create professional presentations.

Now Supports

• A4COLOR Interface Card

• AS-8000 Plus Controller Card
A half-sized, 8-bit, XT/AT slot card.

A half-sized, 8-bit, XT/AT slot card.

Features:

TIFF & PCX
Formats also

Features :

• The ability to merge several sections of color or black and white
scanned images into one picture • Three compress scanning modes

▪ Instantly transfer pictures or images from the page to the computer

(1:1, 1:4, 1:9) give users flexibility in scanning images • Import and

screen a Pick up 256-color pallettes out of 262,144 colors automatically

export picture files to any combination of 72 files formates, including
TIFF PCX, CUT, GRX, IMG, MSP, PCC, PUT
Universal driver supports

• Pop-up menu with highlight easy to use e Allow users to change the

any mouse
Real-time scanning for fast, accurate scans
scan window ensures accurate sizing • Large (1728

Ruler on the
1300) pixel

2.5 scanned images to full screen picture in seconds e Support PMC,

working area
Adjustable scanning width (5mm to 105mm) allows
users to exclude extraneous material and conserve disk space
32

256-color editing e Pallette color can be modified by color bars e Slide

hatch styles, 16 colors
3fonts with 8zoom degree, with horizontal or
vertical displays • Support most color and mono 9- & 24-pin dot-matrix

value, saturation and hue of each picture • Multi-scan/multi-merge from
VMG, SCF file formats

e 32 Changeable patterns

• Super fatbit

utility enables you to flash images onto the screen in any sequence,
display form or for any length of time you choose

5slide show forms of

and laser printers e 36 graphics tools, including outline, slant, rotate,
enhance, inverse, fade, mirror, flip, shadow, fatbit editor, full-page
preview & edit, cut, paste, overlap, erase, store, copy, undo, circle, line,

display, horizontal scrolling, vertical scrolling, diagonal scrolling, blocks

rectangles, circle, area fill, air spray, and etc. e AlOCR, Artificial
Intelligent Optical Character Reconition software can be trained to read

Paintjet e Read ASCII text files e More than 30 editing tools, including

monospaced, proportional spaced, typeset and laser output fonts with
98 percent accurancy a AlOCR only has to be trained once to
understand a font set. It will recognize those fonts on very other
document and import the material instantly

See us at PC EXPO Booth #160

and flash e Slide presentation can run endless as desired • Adjustable
scanning scales

e Support dot matrix, HP Laser Printer and Color

line, circle, rectangle erase, air spray, area fill, scissors, copy, move,
rotate, enhance, fade, reverse, outline, shadow, text, fatbit, edit, preview,
retrieve/save/delete file, change directory, undo and clear picture

ECA C&C PRODUCTS, INC.
38 ROUTE 46 EAST, LODI, NJ07644

(800)HICO-USA, (201)478-0302
Circle 502 on Reader Service Card (DEALERS: 503)
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How To Get The Top Rated, Best Supported
American Made Systems At The Lowest Prices
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"... solid 25 MHz performance the Proteus/25mx
is an attractive machine"

\•t

Editor,

"Excellent value. We strongly recommend the 40
MB system." Awarded "BEST BUY"

"An excellent bargain for power users,"
"BEST Bur'

Editor, BUSINESS COMPUTER GUIDE

Editor. BUSINESS COMPUTER

Proteus 386/16sx features:

Proteus 386/25MX features:

• Intel 80386 sx pro,ssor 16MHz

• Intel 80386 dx processor 25MHz

• IMB 32-bit RAM

• 200W power supply, real time
clock

• Zero wait state 16/8MHz
switchable

• 10I-key enhanced keyboard
• 15-month onsite service free

is Two serials & one parallel port

• 30-day money back guarantee

• Choice of 5.25 or 3.5' floppy drive

PC MAGAZINE

• IMB 32-bit RAM

• Choice of 5.25" or 3.5" floppy
drive

• 32K/256K cache, zero wait state

• 200W power supply, real time
clock

• Intel 82385 cache controller

• 101-key enhanced keyboard

• Two serials & one parallel port

• I5-month omite service free

• High speed dual controller

• 30-day money back guarantee

40MB Monochrome graphics system $1449
40MB VGA color (16-bit) graphics system $1849
80MB system add $287

40MB Monochrome graphics system $2489
80MB VGA color (16-bit) graphics system $2728
100MB/150MB/220MB/340MB "zero defect drives"

Guaranteed compatibility with DOS, UNIX, NOVELL, 3-COM and PICK
PROTEUS 386/33MHz (8.7MIPS)

$2495

PROTEUS 486/25MHz (15.8MIPS) $4695
PROTEUS Diskless Workstations

$ 695

ADD-ONS:
3.5" 1.44MB floppy $107, Each additional meg RAM $109, Mouse $69
80387 coprocessors -call for price, 24001 internal modem $98, 40MB tape backup $375
AT1 wonder card, Paradyse VGA, NEC Multisync, 3D options -call for price

Every Proteus machine is designed and manufactured in the USA using the highest quality components.
All systems are completely factory configured and thoroughly tested for 48 hours.

To Order Call Us Direct 1-800-TRU-MICRO

(1-800-878-6426)

(201) 614-7000

Proteus Technology Corporation •75

Kingsland Avenue, Clifton,

New Jersey

07014

TERMS: VISA/MC. C O D, Prepayment with cash.discounts Net terms to qualified accounts All prices and terms subject to change without notice

64NE -12
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PLUG-N-I,

Just plug LANPORT into
any connector on your
LAN and print. No print
server PC is needed.

ROM, aLAN interface card and
one parallel or up to 2serial ports
in acompact 4" x7.5" x1" case.
At that size, LANPORT's
convenience and flexibility
are unbeatable.

National magazines are
calling LANPORT a
breakthrough. LAN
MAGAZINE calls it The
Product of the Year. No
wonder. It's the only selfcontained print server—the only
way you can locate printers anywhere on your LAN network
without using bulky PCs or an
expensive file server.

Plug-N-Print with
more confidence
and less money.
Let's face it, PCs can go down.
And they're expensive, especially
when you have to
add spooling software. LANPORT
comes complete.
It has no moving
parts, no noisy
fans, no power
supply heat to dissipate and no on/off switch to
disrupt workflow.

Plug-N-Print without buying additional software.
LAN PORT is 100% compatible
with Novell NetWaree. Plus, you
don't even have to install aVAP
or purchase any additional spooling software. It's already there,
in ROM.

LANPORT installs easily
on any network.

All the network
access essentials
of a PC in a
Walkman-size case.

PRODUCT
OF TH F'FAR

Believe it or not,
LANPORT houses RAM,

LAN
MAGAZINE
1990

LANPORT is shipped
with everything you
need for fast, simple
installation, including a
self-test disk. And don't
worry, LANPORT will

work with your network regardless
of it's complexity. Thin Ethernet,
Thick Ethernet, LattisNete,
Twisted Pair and other popular LAN
systems arc currently supported.
To Plug-N-Print,
call 800-526-9675.
To order LANPORT, get
more information or the name
of your nearest dealer, call now.
LANPORT will give you more
network accessibility and flexibility than you
ever thought
possible.

M Cr

I" ES 1
-

Innovative LAN Solutions

3519 E. Shea Blvd., Suite 134,
Phoenix, AZ 85028
602.971.6464
800.526.9675
Fax 602.971.6963
Distributed in Europe by M•Trade
44-1-877-1711
Fax 44-1-874-7265

01990 Micron:at, Inc.
Microtcat and LANK)ILT arc trademarks ol .Micnnest, Inc.

Circle 516 on Reader Service Card (DEALERS: 517)
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window lets you edit or reschedule events.
The program runs on the
IBM PC with DOS 2.1 or
higher.
Price: $69.
Contact: Software Marketing Enterprises, Inc., P.O.
Box 2965, Vista, CA 92083,
(619) 758-2580.
Inquiry 1034.

Anchor's 24E5
Modem Secures
Your Computer
nchor Automation's
24E5 Secure modem includes MNP-level-5 error
correction and three levels of
security in its hardware to
prevent someone from accessing your computer's files
through the modem.
At the first level, you can
program the modem to require
acorrect password. For
added security, you can program the modem so that once
you provide the correct password, it hangs up and calls a
predetermined number, say,
your home phone number,
that corresponds to the password. The third level of security requires you to provide another passsword once the
modem calls you in return.
The 24E5 is Hayes-compatible and supports the extended AT command set. The
program is downward-compatible with other modems that
support error correction from
MNP levels 1to 4.
Price: $499.
Contact: Anchor Automation, Inc., 20675 Bahama St.,
Chatsworth, CA 91311,
(818) 998-6100.
Inquiry 1031.

You can program Anchor's 24E5 Secure modem to support
passwords and other security features for up to 64 users.
Operating in MNP-level-5 mode with data compression,
throughput speed can approach 4800 bps.

Other products available
from the company include Retail Engine Accounting
($395), Point of Sale ($3145
with the Engine Manager),
and acash drawer ($497.50).
The program runs on the
Mac Plus with ahard disk
drive.
Price: $1690 (includes Engine Manager); Bar Code
Reader, $595.
Contact: Houlberg Development, 4533 Contour Blvd.,
Suite 4, P.O. Box 151501,
San Diego, CA 92115, (619)
287-7444.
Inquiry 1033.

Back Office
Retailing with
the Macintosh
oulberg Development
has released aRetail Engine Sales Recorder module
for its family of retail sales
programs that lets you enter
daily sales transactions at the
end of the day. The program
works with the company's Retail Engine Manager and supports bar code reading for
scanning tags with SKU
(Stock Keeping Unit) or UPC
(Universal Product Code)
information.
64NE-14
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mum.
What Day Is It?

C

alendar Master 1.0 is a
simple calendar that lets
you zoom from month to
week to day to hour at the
touch of one key.
You can schedule any number of items per hour at any interval up to 1000 items per
month. And you can attach
notes to any item or to any
day, the company reports. You
can pop up any hour and see
all scheduled items listed for
that hour with notes. An edit

Lines Turn into Numbers with Forecaster

A

new version of the
Sales and Market Forecasting Toolkit for the Macintosh will convert aline on a
graph that has nothing but
high and low values and
horizontal tick marks into
numbers for a spreadsheet.
According to Palo Alto Software, this feature lets you do
practical business forecasting of common expense and
revenue items when there
isn't enough data for rigorous data analysis. By converting graphs to numbers—
the opposite of the usual
spreadsheet method of converting numbers to graphs—
the Forecaster tool makes

business forecasting less
rugged.
The Toolkit itself includes Excel worksheets,
charts, macros, and other
tools to help in business forecasting with a spreadsheet.
The Forecaster tool generates output for the Clipboard, so you can use it with
any Mac spreadsheet. Version 2.0 of the program requires aMac Plus and works
best with MultiFinder.
Price: $129.95.
Contact: Palo Alto Software, 260 Sheridan Ave.,
Suite 219, Palo Alto, CA
94306, (415) 325-3190.
Inquiry 1032.

FORTRAN Editor
for the Mac

F

reditor 1.5 for the Mac
now handles files of up to
32,000 lines. It lets you open
up to 12 files at once and simultaneously scroll up to
five windows, Battelle reports.
The editor lets you launch
source code out of Freditor and
into your compiler, afeature
that's handy if you're not running MultiFinder.
Freditor 1.5 lets you draw
vertical dotted lines in columns 6, 72, and 132. You
can manually or automatically
split long lines (more than 80
characters) with the extra portion wrapped and indented
with acontinuation mark in
column 6. Print formatting
options include two columns to
apage and page breaks after
each FORTRAN end statement. The program also contains aform of grep for text
searching.
The program runs on the
Mac 512KE or higher. You can
run the editor under A/UX
and MultiFinder.
Price: $99.95.
Contact: Battelle, Pacific
Northwest Laboratories, Battelle Blvd., P.O. Box 999,
Richland, WA 99352, (509)
375-2360.
Inquiry 1035.

"I
would like to show
our latest laptop to you
at Comdex-Spring '90
13e therel"

MYODA
LT3500

•Avenous businessman never leaves
Corne without t "

$1999

LT5200CD

MYODA computers are manufactured by PAD-KU Group,
ahighb,respected, public-held corporation The MYODA
product line sndudes afull selection of desktop and laptop
computers Mycda LS the one source suppler for costumer
looking for quality, service & pnce

$3799

•INTEL 80286-12cpu

•INTEL 80386-25cpu

•0wait state
•80287 coprocessor socket

•0wait state
•80387 coprocessor socket
•1MB on board(expandable
to 8MB)
•32KB CACHE memory
•Gas Plasma640/480
•VGA mode, 16 gray scale
•Other configrations are as

• 1MB on board (expand
able to 4MB)
• Gas Plasma 640 x480
EGA mode, 4Gray
scale

LT5200SX

•INTEL 80386-SX
•0wait state
•80387-SXcoprocessor socket
•1MB on board(expandable
to 8MB)
•Gas Plasma640/480
•VGA mode, 16 gray scale
•40M HDD(28ms)
• 144MB Floppy Drive
•2 serial, 1parallel port

same as LT5200sx

LT520ONV $
•40M HDD (28 ms) .‘&i
• 144MB FDD
•2serial, 1parallel port
• 1EGA/CGA/MGA CRT
port
Options for LT-3500.
Memory expansicn boardi2MB/48M)
Expansion chassai4 externa
expansion slot'

$3099

• 1VGA/EGA CRT port
•2full size expansion slots

2599

•INTEL 80286-16 cup/0 wait state
•80287 coprocessor socket
• 1MB on board (expandable to
8MB
•Other configrations are same as
LT5200CD (no CACHE memory)

•90-260V auto switch power
supply
Option for all models
External FDD(360KB/1.2M131
Coverter I
2V-1 I
OV) for use in car
5hr external battery

keY keYPad
External FDD(360KEV I,2MBI
Coverter112V-110V1 for use n car
5hr external battery
33

MD386-25
Super VGA

$3499

MD286-12
40MB VGA

$1499
•INTEL 80286-12cpu

•40MB hard drwe(28MS)

•0wait state
•80287 coprocessor

•2serial, Iparallel, 1game
port

socket
• 1MB on board (ex panable
to 4MB on motherboard)
• 11interleave HFDC
• 12 MB Floppy Drive

MD8088
20MB Mono.

Price & availability subject to
change without nonce

$699

•8088-1(10MHZ) Micropro
cessor
•4 77/10 MHZ Clock Speed
•51 2KB installed, Expand
able to 640KB on Board
•One 360 KB Floppy Drive
•Four 1/2 Height Drive
Bays
•Turbo Switch & LED
•Reset Switch
•20MB Hard Drive(65MS)
•Hard Drive Access LED
•MGP Card
• 12" Monochrome Monitor
• 150W Power Supply
• 101 enhanced Keyboard

streak of Hi-Tech performance,
for the prancalts minded business "

Circle 518 on Reader Service Card
(DEALERS: 519)

• 16 bit, 512KVGA card
•8expansion slots
• 14" VGA monitor
• 180W power supply
•Baby AT case
• 101enhanced keyboard

MD386sx-16
65MB VGA

$1799

•INTEL 80386-25cpu
•0wait state
•80387 coprocessor socket
•AMI CACHE386-25 Markll
• 64 KB cache memory
•4MB on board (expand
able to 16MB)
• 11interleave HFDC

•INTEL 803865X-16cpu

• 12 MB Floppy Drive
• 14 MB Floppy Drive

•80387SX coprocessor
socket
• 1MB on board (expand
able to 8MB on mother
board)
• 1.1interleave HFDC
• 12MB Floppy Drive
•65MB Hard Drive(28MS)
•2senaliparalleLlgame
port

• 120MB hard drive
•2senaLlparalle1.1game
port
• 16bit, 512K VGA card
• 14" super VGA monitor
(resolution 1024 x768)
•8expans.on slots
•220W power supply
• 101 key enhanced
keyboard

• 16bit, 512K VGA card
• 14" VGA monitor

•MS DOS 4 01
•Large vertical
case

•8expansion slots
•200W power supply
• 101 enhanced keyboard
•MS DOS 4.01
•Mini vertical case

options cars
be changed
according to
customer's
requirment

Dealer Account Welcome.

Please call: 1-800-562-1071

pao-ku international co., ltd.
1053 Shore Rd Naperville IL 60563 Tel 17081369-5199 Fax 17081369-6068
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HELP
THE AMERICAN FOUNDATION
FOR THE BLIND
HELP YOU!
The American Foundation for the Blind's National Technology Center (NTC) maintains
aJob Index/User Network which features information from over 1,100 blind and visually
impaired people who use adaptive equipment in a variety of jobs.
The NTC is looking for additional participants. Blind and visually impaired individuals of
all ages who have hands-on experience with computers, low vision aids, talking products, or other adaptive devices are needed as resource people and/or evaluators.
As a resource person, other users may contact you to share your knowledge and
experience. As an evaluator, you may be asked to evaluate both existing and newly
developed or adapted devices. Evaluations are published in the "Random Access"
section of the Journal of Visual Impairment ce Blindness.
If you are interested, please fill out the form below or call our hotline, 1-800-232-5463
(New York residents call 212-620-2147). Tell the operator you wish to be part of the Job
Index/User Network.
Your response will be followed by a brief, confidential telephone survey. The information you provide will be used for NTC purposes only and will include the equipment you
use, your experience with it, training and employment.
Your assistance will enable the Job Index/User Network to continue as amajor information and support system for blind and visually impaired people nationwide.

Mail to: American Foundation for the Blind, National Technology Center,15 West láth Street, New
York, NY 10011, Attn: A. Hypolite
Name
Address
City
Best time to contact
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State

Zip
Telephone

Call for Outstanding Pricing on Tailored Computer Systems

ouveys Eli El DISCOUNT

MOTHERBOARDS •XT •286 •386 •486

sk,

61
/0
(4

XI, firnhz Juno.
6406 Mal, 8Sloe. w/BIOS &(PU
XI, 8miu lobo, DR, a. 6406 Mar, 8Slots, w/B1OS 8CPU
XI. 10mkt hate, a. 6406 Max, 8Slok, w/B105 &CPU
OUI IEST SELLING VLSI Itala 16011112480AID
12miu 286, Om, in Moh, 8Slas,AMI BIOS. &In 54/r
Al,
Al,
41
Al
Al,
AI,
AI,

139

28612, Miry Si, Moo,
Ob oImb. MAI (HIP, EMS, Shod
238
28612, Bob/ St, Ows, 01 to 8mh, NIAI CHIP, EEMS, Shod
215
28616, Elcér Si, Ows, Ok to 8mh, NEAT (HIP, HMS, Shot . 169
28670 Ilairy St, Om, Ok to 8mh, NEAT CHIP, (EMS, Shol
309
386 IA,,. Balry St, ern, a to firnb, NEAT CHIP, FENS, Sted. 365
38610/75, Bo* St Ore, to 16rnh, 8Slots, MU BIOS
699/809
386/5/33. 32k Cabe, eel st, Own, to 16mb. 8Slots,
A.MI BIOS
1139/1375

THE FASTEST PC MOTHERBOARDS IN THE
WORLD

Al 186 75, full Sz, an, Ok io 16mb, 8Sloh, Opt I78k Ext (oche, or,
Al: 40025, Baby 5/, Ore, Ok to 16mb on Memory Cod
3595

CONTROLLERS
I
F
O
(
K
Nà111 '
ÎlÉ KF(
41,0031:011(
1
/MK/1

13
31

7mb/1.44mb, Xl/AI

SUPER 'Kr, Coned 4Word Does XI/I/AID« lyres

39

COMPOUND 4 4dries, 360K/720K/1 2n6/1 44mb
COMPATKAID N, (Mint, (trh 7Dmes, g bps
COMPAT1CARD IV, 4Ornes, All types, Coixist aSloul Alone,
Boor from Any hoe, trey Iretollmon
ICINGSHINE 62100, Cils 1Hod Ontes, WM, XI Only
WESTERN DIGITAL II-Ga, (th 2Hod (hoes, WM, XI
WESIERN MIME 770, (th 2Hord >res. 111. )(1
WESTFRN DIGIIAl 1003407, TRIMO, 21, MFM, AI
191511811 DIGIIAL 1006402, 210/2110, 11, A1FM, AT
WESORN 1.461161 1003-587, Mee 7I, MI Al
WESII RN 0161161 1006-501, 710/7110, 11, MI AI
1011191M 6220, 79(12110, XE OW
IONGSHINE 6677, 710/280, 11, AVM Al
WA 3, 2F0/211D, 21, MA, Al
1V6-6, 210/280, II fill, Al
WA I6, 280/740, I1, Milk Al
OIC 7180, 210/2HD, II, MFM, Al
01( /787 280 2ND. 11Rd, Al
ASIA I1150-SMI, 483/7118 1I, MFM
AS* 1100-5114, 411)/7110, 1I, Rd

91
15
112
43
53
61
101
116
142
119
75
79
/S
85
77
99
131
90
116

MEMORY CARDS 8CHIPS

MONITORS
ALL OEM MONITORS ARE MANUFACTURED BY SAMSUNG

MONOCHROME
rAVA OEM 1151. 120,300, PAM, Udt &Sea&

SPK1AL AEU. Controller, Increases Dore (many by 90%
Presto ESI 80-16f ,1F 0/7HO, 16 Bd
769
TEATIME Intellepri (ahng F
loopy/Had Orsk Connoller, 5rm Access
lee, Increases thrupo, Inverse Disk lofe, Onk Mewing Oporto, WM,
RLI ESOI Models Ayala*
(111 Fa PRICING

-

HARD DISK DRIVES
10reb, Rd, Minnecro-4/10 by Samsun 375 NH w/5 25 lot
35rin
/39
40/60mb, MFM-RII, MITSUBISHI 88535. 5.2511H, les Mon 28es
Sha Imploded, Vol (od, Sodom Mamie technology
31/
20mh,
20mb,
20mb,
30mb,
30mh,
30mh,
40ne,
40mb,
10mb,
60mb,
BOmb,
I

SEAGATE

MEN, ST-775, 5.15 1111, 65es 'Dr Only/ wind
01M. S1-175, 3511H w/5.25 Aol, 40ms/28ms
111, 51-22511, 525 1111, 70ms •Dr. Only/ w/ttk
REL, 51-238R, 5.15 NH, 65ms •De. Ordy/ wittk
811,SI-1381, 3.25 HH w/5.25 Mt, 40ms/28ms
WM, S1-138, 315 1111 w/5.15 kit,40ms/28rns
Rd, SI-250R, 5.15 1111, /0ms inth condo (XI)
OHM, SI-751, 515 1111, 40ms/18ms
MIN, ST-151, 3.75 HE w/5/5 kit, 74es
Rtl, s42448.1, 525 lid 28ms (6)m5)
Alf M, ST-4091, 525 MI, 78es

205/159
135/180
199/149
119/182
188/299
294/311
312
315
394
388
585

Dealers Wanted

4' VIEWPERFECT VII, 640,480, .19 Dot, Mabry I/S
4. Runs 1) 9513, 720,480, 31 Dot Andcg, 1/5
4* WAWA 14681 7104400, 31 Dot, Analog 1/1.
4' 10( 26. 800,660 .31 Dot, /nolo fill &Sward

349
379
379
545

6'
e
e
0"
0*
O•

FLOPPY DISK DRIVES

0,1073581,

76
11/
110
130
229
241
96
349
379
649
53
495

VGA -COLOR

C
AD MO ITORS

NEC 41), 10241768
NANAO 90705 10144768, 31 Dot Ill/A111106,1/S
MITSUBS111916605 128041024 /6 Dot Andog
MI191119113905 102441021, 31 Dot Analog
NI( 5D, 118011624
01100101)1 6905, 128041021, 31 Dot, Onolog/111

1175
1069
13/5
18/5
2548
2595

INPUT OUTPUT •MULTIFUNCTION CARDS
511141 Cod, 2Pons, 2k Pod Opt, COM 1&2(for X11
13
5E1161 Cord, 7Pats, 2nd Pon Opt, (OM 1-4 (X1/41)
18/21
SERIM. Cod, 4Pons. 3M &4th Poil Opt, (CM 1-8 (
)T/A1)
59/95
2nd 011181 Pool 00--(ohle &Chip Set-Pon Connector (mho Needed
to (oble)
10/ 15
PARKER PRINIER UM, LPN Only/IFI 1-7-3 (XI &AI)
9/15
GAM) CARTI, 1Pan, Elam Anochment of 1Joysticks.
II
CLOCK (ard, (deed« &Ckrk Only, Fds into A5
/
4
1
1(Pnfillitd XI)
I
7
A11/0 fl, ISet IPa, 1Lorne, COM 1-4, 181 1-2
22
A VO 11
, or,
me,
27
35
AT VO 74, 1Segrol, 1Poole, (OM 1-7, th 1-3
I/O PLUS, (lock, Caleb, Panne/ Send, Game Ely, X11
37
3841 AlUE111/0, OK, lo 3841, Col, Ok, Set Poi, Game (X11
69
001111/0, w/dopar Cdr. (d, Clk, Set 8w, &urn, (111
33
1E110 67491, Moro or (GA Oleo, Iset 1pa, 1gome (Al)
75
SUPER 41111111/0 winnow/ Ctk-Controls 360,/201. 12and
I41mb FOO, tal,(1k, Set Pot Gone Purts xi)

NICSF1(111 101 EYBOAM) latie/Ork I? Homo Kew on Leh
Sde, aim Seim AD Pme $99 -iboads Our Pace
565

SOM 386i XV (060M/0161/ DIM CACHE
SUPPORT LIM 40Noerow SI 19 /
SOIA 16;

(OtORAD3 JUMBO., lot 40 -120mb, 51/4
(01.0RAD3 JUMBO 4, Ext. 10 -120mb, 111
COLORADO AO I
0bomber, (o-Exist w/Preseni MN
(«ORAN 40 /80 lope
Ounntity 5
COLORADO 60 /120 Tope
Quantity 5
ARCHIVE DC-600A lope
TEM (1-600H lope

CASES
DESKTOP CASES

115

FAVOSII). Upgrade It, 216, w/OX eel to Bmb told
BACK UP TAPES

XI SOD( Simian( PC/XI, 4Moose Om BOYS
29
10/A1 like, 2Exp Dr, 2Mt Dr, HD/Rem/ley/turbo
33
11/A1 Leo, Fhplop Case (Same as Morel
44
MIT AI, 3lop Onyt 2le Dr, 0, Reset, Key, Tart°, XI st P/S
50
w/Dmtol Onpkry
58
AI SID Desktop, 3hip /2he Dr, IED/Reset/Key/lotro
52
Al DELIJX1 DI, Some es awe. liemer Duly, Better Oucd
54
w/Dional Display
62
MINI Al 01, AIIIIXIOR, w/100w P/S, 3x51/4 &1,31/1 Eql Dr
Bays 41Ire 31/2 Hd Dr Boy, fits Al &XI Sat Motlredweds
109
w/Drguol Orspkw (less MI 31/2 Nd Proel
119

27
7/
38
8
(ea) I
8
(eol 1
13
leo) 19
(ea) 10

MS DOS 3.3 W/ GW Boor, OEM Ver
MS DOS 33,6,10 MICROSCIF1
MS DOS 4O1 W/ 619 Boo, OEM le Shm-No Doec Monad
MS DOS 4.01 W, Mud AUCROSOE1
B
OOK Mood
0110(41
XI/A1/386 Complete Degonism
11111111 SOF1SVARE lo Run 1A/teed *eh HI-Densey

FLOOR STAND VERTICAL CASES

VIM, w/110or P/S, 6x51/4 hip Drnes, Non Dqnol
/10
w/760wIN;f4oxed Pam Supply
739
1111.w/200w P ,2,51/4, 1x31/2 DIP DR, 2x51/4 Int Hard
011e MP. 063I DIS41144
199
%RE, wd2
1 20w P/S, 3i51/4 Lee Di 44
51/4 1/2 It/Internal
Dams, nol DeMay
215
w/2 5w P/S
/59
MID Sue VERT, w/200w P/S, 3x5I/2 &2x31/2 Em Dr,
2,3
Bay Erts TIT Al Sae Mil, D1041
149
MINI VERT, /4/106w P/S, 7x51/4 t1y11/1 hp, 2431/1 INT
Ern 01 Sue Alotberboord Only
125

5
6
8
9
1

old

5P1011T1'flte Best Rdomertang/PeCea Rogron no tie moket,
NonDestretwe Imo Ind imam roam medeme change, fuly hito
ordyes, work test 401 and loge Had Dares
/0

SPECIAL -PORTABLE
1(0 Lunch Box, (GA Double Stan 640 x400, 200w Power Supply,
86 Key 0, Case, Video Cad l(D Display
789
FGAVenn, 640 X35)
1185
GAS /USN& 640:200 (66 1/11. 180W P/S. Plasma Deploy
1100
GAS PIASM/t 640,180 VGA IVB, 180w P/S, Plasma (ksploy
1599

P SUPERKWIK Orsk Codeng, 1/8 &Screen Anderotor
52
HEADROOM, Memory Monogement Rated Hqh by PC MAG
79
P TWA POWER PACK Ulhmate or Dnk Corlerq, S/19 &Utifotoes, Pea
Spook,. WA Dub, Keyboard /edema, Screen Imelerotor, Supporh Am
32 4OEMS Man n
94
RPAD, Saab to HYPERCARD on on 81111
43
86 MAX, Urdeash the Power ond Porennol ob 386s
/5
86 MAX PROFESSIONAL, tnhorred Venue,
89
R80 EMS for 00/71/61/386
250
WORDPFRFECI 50, lop Bold Word Processor

CABLES •MISC •ACCESSORIES
ICI Hord Dome (ode Set, 131 Pon 8120 Fin Cable
XI Had Dom Daisy Goo Code, For 1110 Comethons
XI Hord [ewe Dom Code, 20 An Dote Coble Only
X1 Floppy One Cable, for 7floppy Dom (ceneeern
AT Coble Set, 3Cables, 1loe F00, 1For Hord Done
Porollel Prma (ode 6'
Porollel ?note (ode 6", Molded .
Porollel Ponta Coble 10', Molded
Pondlel Pnnter Code, (entroor to (ernronr. 6'
Senol Modem (oble, 6', Mde to Female
Senol Modem (oble, 10, Mole to lemole
A( POWER CORD, For Power Supply to-AC Outlet
YCoble, Adoptor To Expand No APoona Outpos al P/S
Keyboad Extent« (able, 6/ 10'
Mentor Exports*, Co*, 6./10'
Semi Port Adaptor, 9Prn Female to 25 Pin WM
Gender (hunger, Female to Femde
Urdu Chan)e, Mole to Mile
VGA Cables, 916e to 15 Pon 0,15 An to 25 Pin
VGA Exponsen Coble, Unnend la Sony, NEC
Surge Protector, 6Outlet Poem sloop 111 Apo
Power Center north Surge Protethon Sns Under Manna
Battery Pock for Al Computer, Hold 4AA See Bowes
Speoke, 11/1'
Specter Holder
AC Power Cad, Corneas Bet
P/S and AC Ida
AI Rods, For Mootlta Floory /Had Dints Set d2
CI Fore Plates Oak, Caren Empty Orne boy
Al Snatch Box, Speiiy lyse of Connections
DM Ore (leaking Kit for 51/4 Owns
DM Om
Printer.
Keybood,
Clecrung&louse,
In For
(Nones
(Mang
31/7 Ifit

MOUSE •TRACKBALL •SCANNERS
OMOUSE 0-30/4 Stream lone 7Button Sere'
24
0/404151 X-30M Seam line 2But Ser Deluxe w/ DR nolo
31
OMOUSE X-305 Streom Lee 3Bolton Said
25
OMOUSE M-305 Streom (me 3But Set Deluxe w/ DR lido
33
GENIUS 641-6000, DR Halo RI, 2a3Bolan Operaban, 350-1050 Res.,
9-258w Idoplo,
38
GENIUS KA-60, DR Hobo
25
1001E01 C9, PopUp DOS 5/0, 50-19,000 Res, Ser/Bin
15/85
FI-100, MNROSK1 Camper*
59
MIGHTY TRACKBAlt, OIRONIX, DR. Hilo s/w, 9-25 pon clamor
49
tocn4a IRACKAl4/1, 50-15000r DPI, 3But ,S/W, Sa/Bus
95
Mane Patel, Store lour Mouse When Not on Use
300
300
Mouse FO, Soh or Hod
Mouse Stage, Poded Stoge Pored Owl 1/B loe Mouse Use
9.50
400
15/2 Mane Adcpter
GENIUS 654500 4' Hand Stunner, 4Drsk, 54ot EM 5/W,
400 DPI, Dr Gaon S/VI
195
GENIUS 654500 4' Had Sonnet w/ OCR Softweee
135
loystrk Mawr 90916MO Carrçotak/Mogn 9094 IBAIfipple
15/1/

10mhz Desktop Boehree System, (I/Al Like (me, 101 1/8,
150W P/S, Floppy (do, 360 Flopm Owe, 2561 Memory

1/9

11mhz 286 Desktop Borebone System. 0lo 4mh /4/11, 01,
loll Size Al Case, 210w P/S, 101 Mimed Keyboord,
Floppy /Had Onset Controller, I2mb Flopor Onk One

499

108)-2 8mhz XT
80781-8 8th,, 286 8/10/12
80287 10 10 mkt, 286-10/12
80387 16 16mhz, 381-16
80381-20 10mhz, 386-20
80387-25 25mhz, 386-25
80311-33 33m1u. 386-33
80387S/-I 616mhz, 31650-16

95

Sperii-OMNIKEY/11
1US00801111hanNORDIC.111-loo MAN fee
knes to 1st, col or ote Iole long
99

2]

visor

79
45
40
13

84 KEY KEYBOARD, Hon-dock
84 KEY (111(0111 rook /(Irk
101 KEY Non (bib (mown* lade 12 Funchon keys
101 XIV REYBCARD loode /(Irk, 17 f
unction Keys
11(2-30 101/101 KEY met Microsoft Compo ISenal or Bus)
bakboll MOUSA 10081 6400 Vonable Resoknen

ACCELERATOR CARDS
SOIA 286. XI/ COMPAQ/ AIIII/1911111 GCE MEMORY
%PROM
40NORTON SI4 13 3See opt rremay cad

10
SO
48

MIXESWITCH 84 Key Me tlestl
MAXI-SW1I(H 101 Key (The Best) Al Ordy
KEYTRONICS 101 key Orellent)

MATH CO-PROCESSORS

59

BARE BONES
XT
AT 286

15
/4
59
70
70
79
98
138
17S
105
109
185
199
349
132

SOFTWARE

4 tal OVA 1457 720,350 1mb /Wht Flat Su I/S
4" VOURON GM-1489 170,D50 Ande /L910 1, I/S
4' EVERVISION,710,350 knb ill Screen. 6
4' MA OEM MI 4641( 64011b0 52 Dot, It&SWAM
IMA (RAI AL)1146419 640,206, 41 Da fib &Some
WAN Compede 640:200, Meer, Works w/(GA Ado
4' MAI 0461 I453M:640,350, 31 Dot bit &Synod
4' 1819015 RE-5154 640,350, 31 Dot, Best Value)
4' NEC
,
.78 Dot Analog/Ill I/S
4' vi4w PERFEC1, 10244768, /9 Da, SONS' lube, Shag .
4' RELY% RE-5155, 800,600, 31 Dot A11, 1/S

e
r

150w Xi, Standard Site for PC/XI Systerra
38
ISŒ*01.UlAgeoteed
45
200w XI, Siondord Pinned Sae for 00/21
48
200w XI, UT (termed
52
120w AI, StoMod Physrd Size for IBM AI
54
220w AI, IN /ponied
67
170w Al, Stmdard Physical Size for IBM Al
69
120w Al, Fe Floo Shed Venial Cases
58
220w AI, a Approved, loo Flood Stood Verad Cases
65
280w Al. F
OI Floor Stood Ventral (mes
109
SPECIAL 770w FICA, S
AINI
lype P/S woh &Alm UPS, 5-30min,
EMI f
iher, Redergeable Benery Optend S/Vd
365
66/68
111/80
66
78
63/65
73
69
80
II

21
19
75
35
24
26
1
119
75
111
179
189
149
205
230
/35
90

KEYBOARDS

1100 GVC, Internal eth PC 1/11( III Schwan
1200 101111, Internol, /nth 811COM Software
1100 GVC, External, north PC 1611111 Software
1700 600, External Pocket Modem
1400 OEM, wrth PROCOMM Software, US Mode, Com 14
2400 01/4 10061, Interne' +nth PROCOMM Solhoe
2400 GVC Inland with PC 1011 III Solhere
1400 EVEREX, Intend loth 811COM Solemn
1100 10111X Intend in/NMPS 8Boom Where
7400 01M LOOM, Externd soh PROCOMM Software
2400 61/0, External. ieth PC TALK Ill Soltere
1400 GO( Extend, onth PC TM& 111141IP Class 5
2400 EVEREX. External irth BlICOM Seem
2400 E-1101. Extemol, MOP Class 5
1400 GVC Externol, Paket Sue for Porrobkn/dmain

VIDEO DISPLAY CARDS
MONOCHROME GRAPHICS Cod, w/ RAW Pat LPII .God .
MONOCHROME GRAPHICS (ord Porollel Pat, PI 1
-7 or 3
1)1161111010 Cord Aloes 2Min to Run On oSqle Cod
DUAL MONO/CO(0R Graphics Cad 2In One Cord
(GA, Color Graders Adopta, No ffinter Port
CGA, Color Graphs Adopter w/ Porter Port
MORE XENHANCER, 640,350, No Neer Pon
EVEREX ENHANCER 640,350, w/ Minter Pot
SUPER (GA OEM 1(00,600 Auto Snatching
VGA GRAPHICS 800,600 SUPER VGA 1021,768 16 Bit
OIP All 800,560 884 256
PIJAINSÉ VGA t, OÉM, 8604600, 8Bit, 156K
PARAINSE VGA 4, OEM 8004600, 1611d, 2561
Va. OEM, 1024,268, 168n, 7561. (VIEW P1RW11
All VGA 01M 10210168 1611n 756K w/ Morse, (VP)
5016 V)0/I& 1024,168, 168d, 256 1/532E
VGA 800 x600 (Ook)

HIGH PERFORMANCE CONTROLLERS

EM 360K, 51
/1, 105SBR,13krk/Elne, (Best;
LA( 12mb, 5
i
l
q,1055GER, Mae/Mock, (Best)
EM 7200, 31 ,102358. orrt), S1/4 At, liege Only
EA( 114m6,
mth 51/4 Krt, Bap
(111150 3601, 51/4, M25514, Blak/Brage
WITSU 12mb, S1/5, 4175538, Doue
05/11116 7101, 3I/2,110352S, w/C4, Ellark/Bege
05808 144mb, 31/7, ND356S, tr/dt (Nock/Bee
MINI MICRO 11rnb, 51/4, AVA105601,111161,AllgSomsusg

MODEMS

5161 Memory hp Cad Frorn 178K 10 640K
25
3841 Iluddunchon GM, OK, Set Pot G
YM, (ol/Clk
69
EVEREX RAM-3000 OK 3m6 Alm. Uses 1561 (Ims
99
11111110 RAM-10000 OK 10mb Mu Exp 2rté Warner%
149
641 15Ons, 1X648 EIR»1 (4164
150
641( 12Ons. 1X64X ORAM (4161
I95
250
641 100es, 1X6111ORMA (4164
64II 120as, 4X64K DRAM )4464
300
64K 10Ons 4X64K 01.041(440)
3/5
256K 150ni. 1X2568 111/M (41156)
225
756K 17Ons, 1X756K DR» (412561
250
2561 10Ons, 1X756K DRAM 1412561
275
256K 80ns, 1X256K DRAM (41256)
350
1meg 100es. (X1
rre, DRAM 141000)
900
1meg 80m IX1mb TM (41000)
10 00
MENCTRY PoICIL ARE suaer 10 CHANGE WITHOUT 0011(1

139
215
239
349
399
495
679
379

APO, FPO, Internationa

39
49
3
3
5
3
4
S
5
4
6
3
30
.195/3 9
395/6 9
50
35
50
100
90
69
I

Perna Stand, Ureersal, loto AI Peden
Ponta Stand we Proper ley, Keay Duty Wee (one
Printer Stood Wrth /aloud Paper Hay
CPU Idt Store, Ser Desktop sys on Floor in Ven Posn

&Term Orders Wekome

Quality Service to the Smart Mail Order Shopper for 4 Years

\,/
GEMS 408-432-7380

xe AT aInf. Are Registered Trademarks of International Business Machines.
.

• Prices are subject to change without notice.

$1 Rebate per $100 on all phone orders (ex., $5.00 rebate for $500 order)

computens.Iric

2115 Old Oakland Road

San Jose, California 95131
Circle 506 on Reader Service Card

TECH SUPPORT 408-432-7557
FAX 408-432-8622
In

%%%% .\S Soot, I' 19S5
tMellIber oil Ihe
hallINT

Call or write for shipping details. .1
53.00 handling charge is applied to
till orders plus aminimum of $4.00
freight. GEMS will Ship («PS. FED
EN. or any other recognized freight
%erriee.

JULY 1990 • BYTE

64NE-17

REGIONAL

WHAT'S NEW
METRO

NEW

YORK

•

NEW

ENGLAND

dudes drivers for Microsoft
Windows, AutoCAD, GEM,
Lotus 1-2-3, Ventura Publisher, WordPerfect, and
Framework II.
Price: VGA EM-16 Plus,
$499; VGA 800/16, $249.
Contact: STB Systems, Inc.,
1651 North Glenville Dr.,
Suite 210, Richardson, TX
75081, (214) 234-8750.
Inquiry 1022.

liff1111111

A Graphical
Interface
for IBM's PROFS

C

apella's SmartScreen
graphical interface,
which replaces the characterbased terminal interface of
IBM's Professional Office Email system, lets you cut and
paste from your Microsoft
Windows application directly
into aPROFS message, the
company says. A Windows application, SmartScreen includes an editor for creating
and editing E-mail off-line,
saving time and money normally spent on the mainframe.
In addition to converting
all PROFS commands into
Windows' icon-oriented interface, SmartScreen provides
ascheduler that can check
for mail at apredetermined
time, notify you when you've
received mail, and automatically send and receive
messages.
SmartScreen is not aterminal-emulation program and
requires a3270-emulation
program. It runs on the IBM
AT or higher with 640K
bytes of RAM and ahard disk
drive. The program includes
arun-time version of
Windows.
Price: $495.
Contact: Capella Systems,
Inc., 8601 Dunwoody Place,
Suite 632, Atlanta, GA
30350, (404) 552-9910.
Inquiry 1021.

SmartScreen replaces the arcane text-based screen of IBM's
PROFS E-mail system with icons.
Developer SK Technologies
says it designed the program so
that new personnel can
quickly learn how to ring up a
retail transaction, which is
important for stores with a
high incidence of personnel
turnover.
When you install the program, it automatically configures itself to work with your
particular bar code scanner,
magnetic card reader, and
other peripherals.
To run the program, you
need 640K bytes of RAM and
aminimum of a20-MB hard
disk drive for your server. A
hard disk drive is not required for remote PCs.
Price: $2495.
Contact SK Technologies
Corp., 1650 South Dixie
Hwy., Boca Raton, FL
33432, (407) 393-7540.
Inquiry 1023.

Point of Sale
for Retailers

W

ah Storekare, you can
control point of sale,
cash management, inventory
control, and back-office accounting of retail stores that
use IBM PCs or PC-compatible
cash registers running under
DOS, OS/2, Xenix, or Unix.
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Organizational
Chart Drawing
on the Mac

M

acOrg lets you draw organizational charts with
up to nine boxes across and
nine boxes down, Claybrook

says. You can export charts
to Microsoft Word, PageMaker, MacPaint, and other
Macintosh applications. The
program lets you link up to
two assistants or secretarial
boxes per department head.
MacOrg runs on the Mac
512KE.
Price: $109.
Contact: The Claybrook
Co., P.O. Box 744182, 7306
Claybrook Dr., Dallas, TX
75374, (214) 341-9438.
Inquiry 1024.

Two VGACompatible
Graphics Cards

S

TB Systems has introduced two VGA-compatible graphics cards for advanced graphics applications.
The VGA EM-16 Plus featares support for Interactive
Systems' 386/ix operating
system and version 11 of the X
Window System. It supports
up to 256 colors and is designed to display resolutions
of up to 1024 by 768 pixels
with multiple-frequency analog monitors.
The lower-end VGA
800/16 card supports 256color Super VGA (800- by
600-pixel) resolution and the X
Window System, and it in-

User Interface
Library Supports
Watcom C 386

M

agna Carta Software
says that its user interface library for C programmers, C Windows Toolkit,
now supports the Watcom C
386 compiler, letting you use
its functions in programs that
execute in 386 protected mode
using the 32-bit instruction
set. Programs can be up to 4
gigabytes in size.
The C Windows Toolkit
includes routines for adding
windows, help screens, popup menus, and spreadsheetstyle menus to any application. To convert aprogram to
run in 386 mode, you simply
recompile code developed with
Microsoft C, Borland Turbo
C, or Watcom C under Watcom
C 386, the company says.
Watcom C 386 requires a
DOS extender and tools from
Phar Lap Software or Ergo
Computing.
Price: Watcom C 386 version
of C Windows Toolkit,
$199.90; if you already have
the standard C Windows Toolkit, $99.95.
Contact: Magna Carta Software, P.O. Box 475594, Garland, TX 75047, (214) 2266909.
Inquiry 1025.

•
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Office Automation Technology
Computer Intesration Center

A NEW WORLD: CHINON CD-ROM DRIVES
Imagine the 42-million-word Oxford English Dictionary being reduced to just
one CD-ROM diskette. That's only one of the millions of feats the Chinon
CD-ROM Drives can perform. Each CD holds over 600MB!

We Have You In Mind
New, blear Ims it been this easy to complete the automation of your office.
Computer Integration Center provides valuable assistance in
--

moving your

business into the world of
compuiris or in

upgrading

your present system with
ron [inanity

advancing

technology.
Al CIC we pride oursehes on
providing exactly what you
need lo make your computer
.sy.stern the bestforyourbusiness.
GIG will design

the best

network, display, and high capacity subsystems to satisfy your demands, and
¡amide helpful technical support after installation. he such asatura/pd madiet it
is necessary to disruss your needs with an expert who ran dare your («ions. By
treating each customer as an individual and designingfor specific needs, we help
you lo create acomfortable computing envinnement.

NOVELL NETWORKING

Chinon lets you take advantage of CD-ROM technology two ways: the
CD-ROM external drive and the new CD-ROM internal drive. They even read
standard audio CDs and have headphone jacks and volume control.
The new CDS-431 optical drive fits in the space of a51
4 "floppy disk drive,
/
but insert a CD-ROM and get the capacity of 1,500 floppy disks. This new
read-only optical drive accesses data in an average of only 380
ms.
The included SCSI interface board allows the daisy-chaining
INT
of up to seven hard, tape, and optical drives.

Ee $649
$549

ETHERNET/ARCNET

TRUE FAX AUTOMATION: DS-2000 + SCANFAX

UNIX & OS/2 ENVIRONMENTS
LARGE CAPACITY STORAGE
HARD DISK SYSTEMS/OPTICAL DRIVES/CD ROM/TAPE BACKUP

SUPER-HIGH RESOLUTION DISPLAY

Now 9600-baud fax transmission is available using the innovative Chinon
desktop scanner, asimple add-in board and easy-to-use software.
It's much more convenient than aconventional fax machine beca 11 ,4,vu,, print
only the messages you want—no more junk faxes! And with the
DeskScan, you can fax pages from books without photocopying,
plus lots of other things that won't fit through afax machine.
With ScanFax you get:

$579

MEMORY EXPANSION

• High-speed transmission—up to 9600 baud.
• Flat bed design—nothing is pressed flat or dragged through.
• Easy high-volume faxing— incoming or outgoing.
•Security—print faxes only if you want to.

OPTICAL CHARACTER RECOGNITION: DS-3000 + READRIGHT
If you could input almost anything into your computer almost instantly, withou: using
the keyboard, would it make your life easier?
The Chinon OCR package bundles aDS-3000 with the powerful Read RightTm 2.0 OC R
software, which can scan text into your computer with the accuracy of the average
1.1A.A7.
L.A7 NE
typist—up to 20 times faster. Read Right's patented character recognition system can even
deal with crooked lines, bold or underlined text, multiple columns—practically any
ra—
ArrOtio
GrP
document you're likely to encounter. And ReadRight is compatible with
most popular application software.
I
No wonder Read Right and the Chinon DS-3000 were both chosen PC Magazine's Editor's
7
Choice in March 1989. Together they can help take the drudgery away from data input.
OCR MU.

PC PC

$ 79

Computer Intesration Center
The Systems Integration Experts
GIG/New York: 450 Seventh Avenue Suite 1003, New York City 10123 ... (212) 967-7683
GIG/New Jersey: 1I1E Corporate Boulevard, So. Plainfield, NI 07080... (201) 757-6342
Circle 504 on Reader Service Card (DEALERS: 505)
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MANCHESTER

EQUIPMENT COMPANY

rha

HEWLETT
&Ea PACKARD

ANEW
BREAKTHROUGH IN
LASER PRINTER
TECHNOLOGY!
THE

HEWLETT-PACKARD

LASERJET III PRINTER
NEW FEATURES:
• HP LaserJet Printer
Compatibility

11111.1111r)e

• 8Page Per Minute
Laser Printer
• Faster Graphic
Throughput
• Resolulon Enhancement
Technology Creates
Breakthrough Print
Quality
• 600 dpi Emulations
• 8Scalable Typefaces
• 14 Bit Mapped Fonts
• Special Effects Such
As Shadowing, Mirror
Imagine and Multiple
Print Directions

Authorized HEWLETTPACKARD Dealer

MANCHESTER EQUIPMENT CO., INC.

•

The Computer Supply and Equipment Experts"

,

SYSTEMS INTEGRATION • NETWORKING • CONNECTIVITY • CAD/CAM • DESKTOP PUBLISHING

50 MARCUS BOULEVARD • HAUPPAUGE. NEW YORK 11788
(516) 435-1199 • (516) 434-8700 • FAX (516) 435-2113

New York City
(212) 629-6969

Ft. Lauderdale
(305) 491-7660

mi

—

Tampa
(813) 962-8088

Boston
(617) 739-1555

For additional information, ask for Dan Kalata
64NE-20
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EXPERT

ADVICE

COMPUTING AT CHAOS MANOR

•

Jerry Pournelle

LIFE, LIBERTY,
AND THE PURSUIT
OF CDROMs
Jerry celebrates
the Fourth with alook
at graphics, maps,
and the Constitution
on aCD-ROM

Premier 33-MHz 386. Ido not lightly use
great stuff is Sota, which is rapidly becoming one of my favorite companies;
the word awesome; but Ithink it fits
they have done some wonderful things
here. The VideoLogic board lets you
with VGA. I've said this before, but it's
have full-motion video graphics—for exworth repeating: if you're interested in
ample, the MacNeil, Lehrer Newshour—
the state of the art, you ought to be familin one corner of the Zenith Flat Technology Monitor, with the rest of the screen
iar with what Sota is doing.
devoted to Q&A Write, or aWindows apOne system at NCGA that used the
plication, or whatever you use your comSota OEM 340i video board was the
Cheetah 486, which was on display in the
puter for. Getting the VideoLogic board
Sterling Microsystems (3164 East La
to run was abit tricky, but it can be done
by a user. Iwill give a full report in
Palma Ave., Anaheim, CA 92806, (714)
am writing this in an Anaheim
BYTE's IBM Special Edition, which will
motel room. In afew minutes, we'll
632-7429) booth. This is the new name
of Larry Aldridge's Sterling Solutions;
be out this fall.
walk over to the Anaheim ConvenThe VideoLogic board has audio outlongtime readers will recall that he sells
tion Center to rush through the exput, but it also works with Ad Lib's Peralot of customized high-end PCompatihibits at the National Computer Graphics
sonal Computer Music System, which
bles, and he installed the Distributed
Association (NCGA) show. Then it's
Processing Technology hard disk drive
adds jukebox, composition, and musical
home to finish this column aweek early,
because in two weeks we're going to
controller in my Cheetah 386. Incidenediting capabilities with multivoice synthesis. I've only just got this installed,
tally, Big Cheetah remains my main maMoscow.
and at the moment the only thing I'm
I've never been to Russia before. I chine; I've had no problems with either it
doing with it is games; it, too, will be in
don't really know anyone over there,
or the DPT controller.
the IBM Special Edition, where Iexpect
The Cheetah 486 with the Sota video
either, except Arkady Borkovsky, aproto compare it with the Canadian Mboard on display at the Sterling booth
grammer for the Soviet Academy of Sciwas blindingly fast; it could redraw the
Sound board recommended by Aldridge.
ences, whom you've heard of here beAutodesk San Antonio Riverwalk projfore. Ido have some acquaintances there,
ect, ahuge CAD drawing, in under asecBattle Chess
and Ihave letters of introduction to peoond; I've seen supposedly fast systems
VGA and Super VGA have pretty well
ple in the Academy as well as the Soviet
caught up, but for many years the Amiga
take nearly 15 seconds to do that. AlUnion of Writers. And you may recall
was the real state of the art for low-cost
that last year the Soviet Programmers'
dridge has updated the box built around
the Cheetah motherboard to include a graphics systems; there are still things
Association voted me the most popular
done with it that Ihaven't seen anywhere
Perceptive Solutions hard disk drive concomputer columnist in the U.S.S.R.; apelse. Remember the movie Star Wars, in
troller that can handle data at throughput
parently, BYTE is circulated widely over
rates of 12 megabytes per second. That's
which the characters play a form of
there, so perhaps someone will know
who Iam. Anyway, the trip should prove fast. I'm scheduled to get one of the new
chess, and when one piece takes another,
there's an animated battle. I'm not sure,
interesting; meanwhile, Ihave a lot of Cheetah 486s with aPerceptive Solutions
but Ithink that was done by ordinary
controller and aSiemens hard disk drive
work to catch up on.
film animation techniques. Now, howabout the time that Iget back from the
ever, you can do the same thing on your
Soviet Union.
NCGA
Amiga.
It's easy to summarize NCGA: graphics
We mostly went to NCGA to see what
is going on; I've arranged for quite alot
Battle Chess is abeautifully animated
capabilities are getting much better, but
of stuff to be sent here, including supergame that can be played by two people or
they're still pretty expensive.
by one person against the computer. The
Some of the exhibits were spectacular.
fast Super VGA boards, new input decomputer is not all that good a chess
vices, and a low-cost box that can add
AT&T is moving into the field with avenplayer; for that, you want Chessmaster
color to your Macintosh Plus; with any
geance. You'll recall that AT&T's PC
2000 from The Software Toolworks.
6300 had graphics superior to EGA beluck, some things will arrive while we're
Battle Chess is confoundedly slow, and
overseas and Ican report on them next
fore anyone else had EGA. That was their
by slow Imean minutes, sometimes,
month.
low end. Their high-end imaging is nothwhile the computer is thinking about
ing short of amazing.
On that score, Ihave installed Videocontinued
Logic's DVA-4000 video board in the
One outfit that isn't expensive but has

1
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what to do at higher levels of play. What
is outstanding about Battle Chess is the
graphics.
When you move a piece, it actually
moves. If it's aknight (they're on foot,
not mounted), the other pieces move out
of the way as he lumbers past. When the
queens move they slink, and the Red
queen has the figure to do it, too. The
rooks at rest look like castles, but when
they move they turn into rock monsters.
The bishops are very clerical. Kings are
tired old men (with young queens like
those, it's no wonder).
If acapture is made, the pieces battle.
The Society for Creative Anachronism
once had live chess games, with real people in full armor as the pieces, who
fought it out in similar fashion. Unlike
the SCA game, though, Battle Chess is
standard chess, so the "attacker" always
wins. Each piece uses adifferent fighting technique. Knights use their swords.
Pawns have spears. Bishops use their
shepherd crooks. The queens use magic.
It's really fun to watch.
Having said all that, Ican't really recommend Battle Chess beyond the graphics. The view of the board is from alow

I

f normal

chess isn't your bag,
there's also anew
version ofLeong
Jacobs's Xian, which
is Chinese chess
for the IBM PC.

angle, so it's difficult to see what square
your piece is standing on; it's even more
difficult to see what squares an opponent's piece threatens. Playing Battle
Chess is alittle like playing while blindfolded. You can switch to atwo-dimensional overhead view of (nicely drawn)
conventional chess pieces, but that defeats the whole purpose of Battle Chess,
doesn't it?

Anyway, what with the slowness of the
program at any but the most elementary
levels, Ifear you won't play the game
very often; on the other hand, if you have
it, you'll drag it out to show to every visitor you have, and once in awhile just to
look at it yourself. Also, it's bound to be
ahit at any party. Sure is pretty.
Xian
If normal chess isn't your bag, there's a
new version of Leong Jacobs's Xian,
which is Chinese chess for the IBM PC.
The new version can make use of VGA in
full color if you have it; otherwise, it
works with what you've got, including
Hercules and CGA.
Chinese chess is similar to Western
chess, but not very. The rules are abit
more complex, with more powers and restrictions on the pieces. Jacobs's program comes with acomplete tutorial and
help files; you can learn the game in an
afternoon.
The program plays well enough to be
challenging; in fact, Ihaven't beaten it
yet. Although few Anglos know (or have
even heard of) the game, Chinese chess
continued

Frequent
flyers.
If aportable computer has improved the
way you do business away from the office,
think what aportable modem can do for
you. With it, you'll be able to send and
receive data, and even faxes, anytime
you want. In or out of the office.
The WorldPort family gives you achoice of
four portable modems, including an MNP®
error-correcting modem and an electronic
fax/data modem.
Each is no more than 8ounces and can fit
in ashirt pocket. They're small but tough

and capable, built for the rigors of business
on the road.
They connect to practically any telephone,
public or private, via standard RJ-11 jacks or
an optional acoustic coupler. They adhere to
Bell and CCITT standards world-wide so you
can connect to other modems (or fax machines) almost anywhere. They're powered
by asingle 9-volt battery or through an AC
outlet, whichever is more convenient. And,
they're easily shared as external peripherals
among co-workers.

The WorldPort family of modems. They're
built for trawl, whether it's to extreme environments, to exotic locations or just down
the hall.
Call us today for the dealer nearest you:

800-541-0345.
(In New York, 516-261-0423.)
•
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Touchbase Systems, Inc
160 Laurel Avenue
Northport, NY 11768
(516) 261-0423
Fax (516) 754-3491

MNP is ametered trademark of Microcom, Inc. WORLDPORT and TOUCHBASE SYSTEMS are trademarks of Touchbase Systems, Inc. 0 1989 Touchbase Systems, Inc.
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HIGH PERFORMANCE
STATISTICAL SOFTWARE
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COMPLETE STATISTICAL SYSTEM

Mr.e.

WITH DATA BASE MANAGEMENT
111,

AND GRAPHICS

In@

Apowerful, comprehensive, elegant, and super-fast statistical package for IBM (PC, AT, PS/2) and compatible
computers. U The CSS optimized user interface with fast
hierarchical menus incorporates elements of artificial intelligence; even complex analyses require only afew keystrokes
(batch processing is also supported). UCSS features comprehensive, state of the art implementations of: Basic statistics,
Multi-way frequency tables, Ncmparametric statistics,
Exploratory data analysis with analytic graphs, Multiple
regression methods, Time series analysis with modeling and
forecasting (incl. full ARMA), General ANOVA/ANCOVA/
MANO VA, Contrast analysis, Discriminant function
analysis, Factor analysis, Principal components, Multidimensional scaling, Item analysis/Reliability, Log-linear
analysis, Cluster analysis, Non-linear estimation, Logit/
Probit analysis, Canonical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,
and much more. II All statistical procedures are integrated
with fast data base management and instant, presentation
quality graphics (over 100 types); full support for all mono
and color graphics boards (incl. VGA) and over 100 plotters
and printers (incl. the HP and Postscript standards). UAll
CSS screen output is displayed via customized ScrollsheetsTm
(i.e., dynamic, user controlled, multi-layered tables with cells
expandable into pop-up windows); all numbers in aScrollsheetTM can be instantly converted into a variety of
presentation quality graphs; contents of different Scrollsheets can be instantly aggregated, combined, compared,
plotted, printed, or saved. UThe flexibility of the CSS input/
output is practically unlimited: CSS offers an intelligent
interface (read/write) to all common file formats (Lotus, Symphony, dBII, dB111+ ,
DIP, SYLK,
)
and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing programs (Aldus, Ventura). UCSS data files can be as large as
your operating system (DOS) allows; OS/2 version coming
soon. UCSS precision exceeds the standards of all common
precision benchmarks. U Technical note: The CSS user
interface and all 1/0 were written in Assembler and bypass
DOS; graphics and data management were written in
Assembler and C; the computational algorithms were
written in Assembler and optimized Fortran. U$495 (plus
$5 sh/h); 14-day money back guarantee.
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StatSoft
2325 East 13th Street • lUlsa,OK741O4 • (918) 5834149
Fax: (918) 583-4376

Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347 lax: 040/4911310, StatSoft UK (Loraon UK), ph. 0462/482822, fax. 0462/482855, StatScft Pacific (M.lbourne, Austrlha).
ph: 613-497-4755, fax: 613-499-7410, StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide:
Holland: Lemax BV 02968-94210; France: Conceptel (1) 45669700; Sweden: AkademiData 018-240035; Korea: Gaul Bang (02) 272-1973.
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VEDI
T
pLUS
#4 PROGRAMMABLE
EDITOR

Integrated environment for

NEW compilers, assemblers,
linkers, debuggers and
MAKE.

• Mouse support
• Pull-Down Menus
• Columnar Blocks
• 1000 Level Undo
• Regular Expressions
• Small 70K size, fast
• DOS, UNIX/XENIX and FlexOS
• Also VEDIT $69, VEDIT Jr. $29

FREE Evaluation Copy
Call 1-800-45-VEDIT
The new VEDIT PLUS is the productivity
breakthrough programmers have been
looking for. You can run not only popular
compilers, but all of your favorite tools
from within the editor with a single keystroke or from the menu system.
VEDIT PLUS gives you the advantages of
an exceptionally powerful and flexible
editor without giving up the convenience
of an integrated environment.
VEDIT offers stunning performance, versatility and ease of use. Completely written in assembly language it's lightning
fast and small. Other features include
multiple file editing, windows, unlimited
keystroke macros, context sensitive help,
word processing, automatic indenting
and total configurability.
Only VEDIT lets you quickly edit large files
of up t08 million lines and 8000 chars/line.
Installation is easy; VEDIT.EXE is all you
need—no overlays and no environment
variables.
VEDIT PLUS adds a powerful macro
programming language, complete with
source level debugging.
Since VEDIT hit the pages of BYTE magazine in May 1980, nearly 100,000 programmers, engineers and writers have
been enthusiastic users.
VEDIT PLUS —$185 for DOS, $285 for
UNIX/XENIX. Call for afree demo today.

Greenview
P.O. Box 1586, Ann Arbor, MI 48106
(313) 996-1299 • Fax (313) 996-1308
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is still quite popular in China and in
some communities in the U.S.
Ihave only one real complaint: Xian
employs key-disk copy protection. It's
the mildest form, meaning that when you
first invoke the game, you must have the
original disk in any floppy disk drive.
Since Ican never find floppy disks—this
really is Chaos Manor—I haven't played
as much Chinese chess as Imight. This is
a pity, because it really is interesting,
and someday Imay accept an invitation
to lecture at Beijing University, assuming the government ceases shooting its
students.
Better-organized people probably will
not have aproblem with the copy protection. Ithink Jacobs is making amistake,
by the way: what he ought to wish for is
for Chinese chess to become popular so
that he can sell updates of his programs
to alarger market base; in other words,
while he shouldn't encourage piracy, he
should try to expose alot of people to the
game. But then it's easy for me to have an
opinion; Ididn't invest any time in developing the program.
Anyway, it's an interesting game.
ScanMistress
Logitech's new ScanMan Plus page
scanner can be set up and installed by
users. Ican say that with some authority
because Roberta did hers all by herself.
It required her to open up the Zenith Z386/15 and install aboard—she'd never
done that before—and then install the
software, which she says goes in fairly
automatically. It took her about an hour,
and Ideliberately didn't watch.
ScanMan Plus can work at various resolutions. It can be used as an optical
character reader (such aprogram came
with the package), but it's not terribly reliable for any input but good, clean typescript. It will read printed (kerned) text,
but there are enough errors, particularly
if your printed version has broken letters
or ink runs, to require some editorial
work.
If you have alot of scanning to do and
your time is worth anything at all, Irecommend that you make contact with one
of the professional outfits that can get the
job done. For us, ScanMan Plus is basically away to get visual images into the
machine for incorporation into desktop
publishing or, in Roberta's case, as
graphics for computer programs; she's
revising the graphics on her reading instruction system programs.
The software for ScanMan Plus was
largely written by Mrs. Enrica Zappacosta, causing Roberta to wonder why
Logitech president Pierluigi Zappacosta

I

fyou have

alot of scanning to do,
Irecommend that you
make contact with
one of the professional
outfits that can
get the job done.

insists it has to be called ScanMan Plus.
Misnamed or not, it works as advertised,
and it's easy enough to get running. My
only complaint is that they don't have a
version that will work through a serial
port; slow as that would be, it would be
useful to be able to go to alibrary with,
say, the Zenith SupersPort SX and get
images. ScanMan Plus would easily fit
into abriefcase. Maybe the solution is to
get Zenith to come up with asmall portable box that can hold the ScanMan Plus
bus card.
Recommended.
Vopt
We installed the ScanMan Plus on the Z386/15 because that's the machine Roberta uses to work on her reading program. It's also the machine John Carr
uses for our science fiction stuff; Baen
Books is reissuing some of my older
works, and many of them have maps we
can scan in for revision with apaint program. Roberta's main machine, though,
is the Kaypro 386i, one of the earliest 386
systems, but with Quarterdeck's newest
versions of QEMM-386 and DESQview,
the machine's still thoroughly useful.
A few months ago (see my March column), we installed a Perstor PS18016FN hard disk drive controller on the
Kaypro 386i, effectively doubling the
hard disk capacity. This controller works
with most hard disk drives, although if
you have avery old one, it might be best
to check to be sure it works with yours.
Certainly Roberta's has worked well.
Her only complaint was that Golden
Bow's Vopt wouldn't work with the Perstor controller. Vopt is adisk optimizer
program. When you use ahard disk alot,
the data files tend to become more and
more fragmented until they're scattered
all over the place, like agerrymandered
continued

Another New Product from the makers of Soft-ICE & MagicCV

ANNOUNCING
BOUNDS-CHECKER
Finds out-of-bounds memory accesses —
AUTOMATICALLY.

Gives you the protection of aprotected
operating system under MS-DOS.

HOW IT WORKS

AUTOMATIC PROTECTION
Flush out those Nasty pointer problems and
other out-of-bounds memory accesses —
AUTOMATICALLY.
Each time you make achange to a
program, run BOUNDS-CHECKER
while testing the new code. If you
accidentally access out-of-bounds
memory, BOUNDS- CHECKER will
pop up displaying the offending
SOURCE LINE. And your program
runs at full speed.

Increase Productivity
During Development,.
Improve Reliability
During Q/A
You can run BOUNDS-CHECKER
while testing your program. There are no
additional steps to your testing cycle, but you
can feel secure when the program has passed
through BOUNDS-CHECKER with no
reported problems.
Many over-write problems and other
out-of-bounds memory accesses do NOT show
up during normal testing. An out-of-bounds
memory location may be modified, but that
particular location doesn't happen to be
important at the time. Once the program is in
the field and acertain network is loaded or a
certain T&SR or device driver is loaded, that
memory location suddenly becomes very
important... AND THE SYSTEM CRASHES.

BOUNDS-CHECKER uses the
80386 virtual machine technology to
provide real-time memory protection.
In addition BOUNDS-CHECKER uses
the symbolic information output by
your compiler to differentiate CODE
and DATA. When your program is
running, BOUNDS-CHECKER
protects the program's CODE and all
memory outside your program. When
an MS-DOS system call, BIOS call
or interrupt occurs, BOUNDS-CHECKER
protects the system software from
corrupting your code. So, BOUNDSCHECKER will not only detect problems
caused by your program, it will also
determine if aT&SR or other program is
clobbering you.

Enormous Productivity Gain
Don't spend days or even weeks chasing down
one of those subtle memory over-write problems. Use BOUNDS-CHECKER to pinpoint the
problem in seconds.

Don't RISK aRecall
Don't take the unnecessary RISK that your
program is unknowingly clobbering an
out-of-bounds memory location.
BOUNDS-CHECKER was developed to find
these potential time bombs quickly, painlessly
and AUTOMATICALLY!

You can prevent these problems by making
BOUNDS-CHECKER astandard part of your
testing procedure.
Requires 80386 PC.
MS-DOS is atrademark of
Microsoft Corporation.

$249."

Nu-Mega
TECHNOLOGIES
CALL TODAY (603) 888-2386 or FAX (603) 888-2465
P.O. BOX 7607 U NASHUA, NH U 03060-7607 U U.S.A.
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legislative district. Thus, the disk heads
have to move around alot to bring in or
write afile, and that slows your file access time.
Disk optimizer programs like Vopt reorganize your hard disk, moving files
around so that they're compact and contiguous, the way the Constitution specifies congressional districts should be.
Alas, there isn't a Vopt that will run
against Washington; but there's now a
Vopt version that works fine with the

Perstor controller. It really does speed
things up, too; Iran it on Roberta's machine last night, and the time saved in
reading in alarge text file is noticeable.
Vopt comes with several other disk
programs, including Vmarkbad, which
will find and mark bad sectors. Unlike
Gibson's SpinRite II, the Golden Bow
programs do not rewrite the disk formatting information; but SpinRite won't
work with the Perstor controller. For that
matter, SpinRite doesn't work with my

AND THE
WINNER IS ...

1111111111111H

Why arel in the race ,
Ishould have been
PARADISE.

You want to know ??
... Because I've
got TURBO l!

11111:111111111111111111111

VGA WIZARD & WIZARD/DELUXE

INFO WORLD:
#1 Rating

$199
• SUPER HIGH RESOLUTION: 1024 x768
• FASTER THAN VIDEO

Ts

V-RAM

"BEST"
PC Magazine
Benchmark:

• TECHNOLOGY & RELIABILITY:
AHEAD'S VLSI VGA CHIP
la 16-BIT FULLY IBM VGA COMPATIBLE
•Compatibility: IBM PC/x -riAT &386 compatible.
•Reliability: simpler design and less components.
•Speed: faster than other VGA cards (see chart).
•Resolution: highest among VGA.
•Size: smallest 16-bit VGA card.
•Price: best price/performance.
•Technology: state-of-the-art minimal chip count.
•Capability for future upgrade.
•Easy to install, no need to read the manual.
•Excellent technical support and service.
•Free drivers included.
•One year warranty. Made in U.S.A.

c‘i c‘i
BIOS MO SCROLLING

Ma

RIOS W. SCROLLING

Ahead VGA Wuard/Deluxe

r
-IVideo Seven V.RAM VGA

DIRECT TO SCREEN

MI

All VGA Wonder

▪

Paradise VGA Professional

Source PC Magevne. July. 1989
DiStribueOrs/Dealers are welcome

Three different cards are available:

IWHINPI
:

VGA Wizard/Deluxe: for power users.
VGA Wizard:
for price/performance users.
VGA Wizard/3270:
fly terminal emulation users.
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systems, inc.
Phone (415) 623-0900
FAX (415) 623-0960
44244 Fremont Blvd., Fremont, CA 94538
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Priam hard disk drive in Big Cheetah, or
any system like the Premier 386/33 that
has on-board disk caching. Vopt and
Vmarkbad do, which is why I'll continue
to rely on them until the next generation
of disk tools comes out.
Liberty
Liberty is aprogram that gives me problems.
On the one hand, Liberty is astep in
the right direction: aprogram built to illuminate and expound the U.S. Constitution, which in my judgment is one of the
most beautiful works of human history.
It gives you the text of the Constitution.
They call it ahypertext version, but they
mean only that you can hot-key in atable
of contents and click on any article and
section, and that portion will appear onscreen. There are no hypertext linkages
within the document itself. In addition to
the Constitution, there are related materials.
The whole thing is visually well done
and will make use of whatever graphics
capability you have, from monochrome
to VGA. There's mouse support, and
windowing, and menus, and text scrolling. There are materials on the Constitutional Convention and its delegates, some
Constitutional law cases, and that sort of
thing.
That's the good news.
The bad news is that there isn't very
much related material. The data about
the delegates to the convention is one
screen's worth, not enough to get you
through adecent game of Trivial Pursuit.
There's almost nothing on the history of
the debates, or the Connecticut Compromise, or anything like that.
You can get agreat deal more information on the Convention by reading agood
book, such as Clinton Rossiter's Seventeen Eighty-Seven: The Grand Convention, which can be obtained for $9.70.
Copies of the Constitution itself are, I
presume, still available free to any civics
class teacher who wants them. Iknow
when Iwas aprofessor of political science at Pepperdine University, Iwas deluged with both commercial companies
and private foundations who wanted to
give my students copies of the Constitution and the Bill of Rights.
It's the same with the court cases. Liberty's citation of Marbury v. Madison
isn't very accurate and conveys nothing
of the political flavor of that decision, in
which the Federalists stole a march on
Jefferson in away that left him without
any remedy to the Supreme Court's
assertion of the power to interpret the
continued

DR DOS MAKES ITS MOVE.
INTRODUCING DR DOS 5.0.
While others are making promises, we'll be making
deliveries.
DR DOS 5.0 features MemoryMAX, giving you
over 620K for your applications. You can even run large
applications like Ventura Publisher, on Novell NetWare.
and other popular networks.
Our intuitive graphical user shell, ViewMAX, makes
it simple to access applications. And our built-in disk
cache makes applications run even faster.

DR DOS 5.0 provides on-line help, and with the selfinstalling FileLINK, it's easy to transfer files between two
systems. Plus, DR DOS 5.0 is fully executable from either
RAM or ROM, and it supports hard disk partitions up to
512 megabytes.
If you're looking for alaptop or notebook, ask your manufacturer about DR DOS BatteryMAX„ (patent pending),
which can increase battery life two to three times*
So why wait? Get the maximum from your system now.

DR DOS. It's the best move you'll ever make.
For more information, call (800) 848-1498. Dept. DR11

DR DOS 5.0
IN Digital Research
WE MAKE COMI ITEES WORK

*BatteryMAX available through OEM implementation. Digital Research is a registered trademark, and the Digital Research logo, DR DOS, MemoryMAX, ViewMAX, BatteryMAX, and FileLINK
are trademarks of Digital Research Inc. Other product names are registered trademarks of their respective owners. Copyright tt) 1990, Digital Research Inc.
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Constitution. (That power is not given
explicitly in the document.)
Liberty, in other words, is agood start
on what it ought to be. The programming
is very good indeed. The linkages work.
It's easy to find what information is in
there. The problem is that there isn't
enough to it. The summary data pages
aren't bad, but they don't lead anywhere.
It's as if someone set out to write abook
but ran out of steam after doing agood
chapter and an outline.

Isure would like to see the Liberty
software used to do the job right. It
wouldn't even be all that hard; the data is
all in the public domain. As it is, I'd recommend that you buy Rossiter's book,
and maybe one of Daniel Boorstin's
books; you'll spend less money and learn
alot more.
Constitution Papers
Of course, the best way to make up acollection on the Constitution is to use aCD-

BUILD TO SUIT

Announcing Flow Charting 3
Now, you can create, update and print
presentation-perfect flowcharts to your
specifications—in no time!
Quick to master and asnap to use,
Patton &Patton's flowcharting software is the
standard of both large and small businesses
around the world —and is available through
all major software dealers
See your dealer today! Or, for a
"live:" interactive demo disk, call:

PATTON &PATTON

800-525-0082, ext. BY27.

Software

Corporation

International: 408-778-6557, ext. BY27.

Excellence in charting the flow of ideas!

Works on IBM &100% compatible PC's, supports CGA/EGA/VGA and over 150 dot matrix and laser printers,
with multiple print densities and 10 font sizes. Creates multi-page charts, portrait or landscape, on
most standard paper sizes. Mouse or keyboard controlled.
IBM is aregistered trademark of International Business Machines Corporation.

72

BYTE • JULY 1990

Circle 198 on Reader Service Card

ROM, and Irecently got anew one from
the Electronic Text Corp. The Constitution Papers has, in addition to the U.S.
Constitution, the constitutions of all the
13 founding states, all the Federalist
papers, and a fairly good selection of
other early documents, such as Hamilton's "Plan of Union," Paine's "Common Sense," and suchlike. All in all, a
useful CD-ROM indeed.
There's only one problem. The retrieval software is Word Cruncher View.
This is a sort of general-purpose software that is best described as wretched.
In theory, you can use the same software
to look at more than one CD-ROM; in
practice, changing from one CD-ROM to
another is difficult without resetting the
computer in between. But it's all right,
because once you get into WCV, you
aren't really tempted to browse through
the documents on the disk anyway.
The colors chosen for presenting documents are green on black. It turns out
there is away to change colors, including
the line number colors, and when the
rather nonintuitive word search is properly used, it works. The formatting of the
output is still ugly.
Electronic Text Corp. is working on
updates; there's considerable potential
improvement on the way.
The company also sent another CDROM called Word Cruncher, but my attempts to access it with the software
loaded from the Constitution Papers CDROM got messages saying that software
was restricted to that disk, and Ishould
make contact with Electronic Text Corp.
However, Ifound asubdirectory called
BATCH on the WCV disk, and switching
to that revealed an Install program.
Running that got me asnide message
about how Imight be violating their license agreement. All right by me. By
then Iwas ready to dwark their license in
avlendish manner. Iran the Install program and discovered that there are indeed a lot of documents on the Word
Cruncher CD-ROM. One of them claims
to be the complete works of Shakespeare.
Good enough, let's look at that. Itried
Henry IV, Part I, since that was the first
work Istudied in freshman literature at
the University of Iowa.
Igot it on the screen; it's single-spaced
in wretched green on black, with no line
spacing between the speeches, about as
ugly away to read Shakespeare as any I
have ever seen.
Frankly, that was enough for me, even
though the CD-ROM has a number of
other documents that might be worth
looking at. There are King James and
continued

SIMPLIFIED PENCIL SHARPENER
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Considering the way most utilities function,
you have to wonder where
the designers got their inspiration.
They sure didn't get it from us.

to do is just type in the file name.

The idea behind new Lotus® Magellan® 2.0 was

Magellan also has PKzip° the file compressor that

simple. Namely, that people who need autility

can condense data files by up to 50%. You can even

shouldn't have to suffer for it.

view compressed files without expanding them. And

So, instead of daunting interfaces and convoluted
commands, Magellan

will do it.

supplies you with all

We've reduced anumber of other commands

the functions you use

down to asingle stroke, as well. So you can quickly

most. In away that lets

Copy, Delete, Move, Sort or Rename files, groups of

you use them faster

files, or even entire directory branches in the Tree

and easier.

mode. And Verify files for any changes due to corrup-

For example, to call
lia gellan's riewing screen says a
lot about Magellan: simple,
urn/uttered and easy to understand.

when you do need to expand one, asingle keystroke

up afile when you can't
remember the name,

tion or contamination, just as easily.
All of which is why PC Magazine said, "Magellan
could well be the finest utility ever written for the PC:'

just type in the word, phrase or concept you need to

And why every major computing magazine has given

find. Magellan will come back with alist of relevant

it practically every award they have.

files in seconds, arranged according to how well they
match the search criteria.

If you own the original Magellan, you can upgrade
to new Magellan 2.0 for only $39. Or upgrade

View each one as it actually appears in

from acompetitive utility* for abit more.

its application, even if it's agraphics file.

Call 1-800-TRADEUP, ext. 569. To get

Find the right file and launch the applica-

abetter idea of how Magellan works, just

tion with asingle keystroke.

call the same number and ask for afree

Magellan is the only utility that lets you
view deleted files. To UnDelete, all you have

Introduc

auto demo disk.
What could be easier?

Lotus M ellan 2.0

•Competitive utilities eligible for upgrades ar, Norton Commander Norton Utilities PC Toole Fastback? nee XTreePro' and Mace Utilities°
OD 1990 Lotus Development Corporation. All rights reserved. Lotus aul Magellan are registered trademarks of Lotus Development Corporation. PKzip is aregistered trademark of PKWARE. Inc.
Norton Commander and Norton Utilities are registered trademarks of ?eter Norton Computing. Inc. PC Tools is atrademark of Central Point Software, Inc. Fastback is aregistered trademark of
Fifth Generation Systems. XTree is aregistered trademark and XTreePro is atrademark of Expect ive Systems. Inc. Mace Utilities is aregistered trademark of Paul Mace Software. Inc.
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Introducing OSYRAM8'.
10°

8 Mbytes of memory + 2serial ports.

le Extended and expanded memory. LIM 4.0.
re Works with all of your programs.
re Run DOS or OS/2 effortlessly.
ye Fast and simple switchless installation.
le Auto-configuration for all operating systems.
be Works in all Micro Channel' computers.
re Expanded memory 10 times faster than Intel.
Pe Risk free guarantee. Two year warranty.
eir IBM approved ID. Best price. Fast delivery.
Call today 1-800-234-4232 or 617-273-1818
Capital Equipment Corp.
Burlington, MA. 01803
Ptir2 and Micro Channel are trademarks of IBM

New International Bibles; WordPerfect
manuals; anumber of American literary
works, including four by Mark Twain; a
bunch of speeches, including some by
Churchill; and awhole lot more. Alas,
for all of those the format remains hideous, and the retrieval procedure awkward. You can use this disk, but you
won't have much of an aesthetic experience.
The odd part is that back afew years
ago, the WCV software was one of the
more advanced text presentation systems
available for CGA systems, which, I
guess, tells you just how bad things were
in those days. became Idon't think WCV
has got any worse since then. Alas, it's
no better, either.

time. One of the "improvements," alas,
has been to present all text in stark
white on black; the original Sherlock
Holmes on Disc used softer colors and
was much easier to read, with quite subtle colors for the line of command key interpretations across the bottom. Now that
line is blue on white, and the line of white
across the black background is abit obtrusive—but I'll take it, I'll take it. Anything is better than hideous green on
black.
The new CMC Sherlock Holmes CDROM has one thing going for it: it's now
possible to display all the illustrations on
Big Cheetah's Video Seven VGA card.
The illustrations also work with the Tecmar board in the Z-386/25 and with a
few other VGA boards Ipopped in. The
DiscPassage
illustrations are quite handsome, and
The WCV software had one positive efthere are also maps, and the "dancing
fect: it made me appreciate just how
men" of the story by that name. There's
good the DiscPassage retrieval system is
not as much on the Holmes disk as I'd
by comparison. DiscPassage is another
have liked—all the stories are there, but
of the "universal" retrieval systems;
they could have given agood map of VicCMC Research hopes to license its use to
torian London, and there are no end of
many CD-ROM publishers.
public domain articles about Holmes.
Frankly, until Isaw WCV in action, I CMC says they're accumulating more
wasn't all that fond of DiscPassage; but
material for asubsequent release.
by comparison to most of what's availIalso have the CMC Shakespeare CDable, it's wonderful.
ROM. That came with yet another upCMC is the outfit that gave me my first
date of their retrieval software—one so
Sherlock Holmes on Disc. They have
updated that it won't work with the Sher"improved" their software since that
lock Holmes CD-ROM. Fortunately, the
74
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Holmes CD-ROM has retrieval software
on the disk itself, and that does work; interestingly, the program on the Holmes
disk is about twice as large (144K bytes)
as the newest version. The new version
installs easily and works reasonably well
with the Shakespeare disk (for some reason, it has trouble locking in on the
Video Seven board, but it eventually
will). Naturally Ihave just called up Act
One, Scene One, of Henry IV, Part 1.
The contrast with the Word Cruncher
presentation is quite dramatic. The CMC
Shakespeare tells me the proper names
of the characters, and these are set out in
anicely formatted header. The lines are
indented properly and set in the middle
of the screen. Character names are given
in full, "Hotspur," "Falstaff," and
"Prince Henry," not "Hot," "North,"
and "Fais," as in many cheap one-volume editions. Line numbers are given off
to the right, every 10 lines, in an unobtrusive manner, not numbered like a
BASIC program as with Word Cruncher.
The search and retrieval software is alot
easier to use, too.
The Word Cruncher CD-ROM gives
you many more documents on the disk,
but to read them you have to endure their
wretched software; CMC gives you less
but lets you enjoy it more. Isuppose you
can't have everything.
BOOTCON
Ihave for some time lamented the problem of booting up asystem with different
CONFIG.SYS files: for example, if you
want a choice between DESQview and
Windows/386, or you sometimes want to
bring up avery clean DOS with no TSR
programs at all. Up to now, the only
remedy has been avariation on the theme
of batch files.
No longer. Now we have BOOTCON,
and it solves the problem nicely. It sets
your system up so that on boot-up, you
are offered achoice of up to 26 different
CONFIG. SYS and AUTOEX EC. BAT
combinations; these can be utterly different from each other. If you do nothing,
the system is booted with the default
CONFIG .SYS and AUTOEXEC.BAT;
you can tell it how long it will wait for
you to intervene.
There isn't an awful lot to say about
this program. It works, and as far as I
can tell, it's bulletproof; it hasn't crashed
anything I've tried it with, and Irun alot
of goofy software. It works well with
both DESQview and Windows. The interface is well thought out. The setup is
simple, and it requires only aDOS editor, such as the one in Norton Commander (DOS's EDLIN would do in a
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pinch). You can, but don't have to, set up
the system with apassword that must be
given before the machine will boot. The
program uses only 200 bytes of system
memory, it isn't copy-protected, and you
get both 3½- and 5'4-inch disks.
This thing is great for hackers: no
more booting up with afloppy disk because you installed some driver that
locks up the system. Now you can just
make the new stuff option C of BOOTCON, and if that locks up, reboot with
option A or B; it really is that simple.
I've had this running for acouple of
months and have yet to have the slightest
problem with it.
Highly recommended. You need this
program.

,

RIF
lit
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8 Mbytes of fast 32 bit memory.

ief Works in all Micro Channel' computers.

1111111•1111

bilk

2e Fast LIM 4.0 driver included.
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ide Provides extended and expanded memory.
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le Automatic configuration for DOS, OS/2 or UNIX.
ier Risk free guarantee. Two year warranty.

Easy switchless installation.

MEMO.

Pe IBM approved ID. Fast delivery.
MicroClean
MU
be From $299 to $1249 with 8 Megabytes.
1111111.1111
There are about a zillion outfits that
11116à. be PC Magazine "Hot Prospect" 1/16/90.
19111111111.111
make disk drive cleaning products, and I
111111L,-S.
A
617-273-1818
or
1-800-234-4CEC
have no notion of how you'd go about
choosing one over another. The MicroClean Professional Series PC Kit is cerCapital Equipment Corp..
tainly good enough, and it's better than
Burlington,
MA. 01803111.111111.111.11
many. It comes with the usual disk cleaning stuff, plus abottle of high-pressure
4111.111.1111.111.11M1
canned air. There are also some sealed
packets of antistatic screen-cleaning towels that I've found work much better than
Windex and paper towels.
cleverly put it into one box, thinking I plain what it has done. At least Ithink it
It can be important to keep your syswould get around to reviewing this procan. Iput it that way because Ididn't
tem cleaned out. The other day, my highgram one day.
have any trouble understanding what
density 1.2-MB floppy disk drive was
Of course, there are two programs,
Mapwise was trying to do; but Ionce had.
having increasing problems in reading
not one. Moreover, they have nothing
heavy-duty training in statistics. On the
360K-byte disks; eventually it became
whatever to do with each other.
other hand, Ihaven't done serious statisintolerable. Igot anew drive from Barry
Mapinfo is ahighly sophisticated protical work since Igot mad at Runner's
Workman, but when Iopened the magram for taking data—sales, income disWorld's evaluation of running shoes and
chine, Ifound that the old floppy disk
tribution, epidemic information, whatdid my own analysis of their data with
drive was clogged up with dust balls. I ever you like—and plotting it on preZeke Iback in 1978. Alas, they didn't
swapped for a new drive anyway, but
drawn maps. The maps can be of the
want to publish my critique; Iwonder
once the dust was blown and vacuumed
U.S., or astate, or acity, or acounty.
why, since it demonstrated that their anaout and the MicroClean head cleaner was
Mapinfo has metropolitan maps, rural
lytical staff didn't know what they were
run, we couldn't find anything wrong
maps, highway maps, city maps, census
doing. If they had had Mapwise, they
with the old drive.
tract maps, congressional district maps;
wouldn't have made that mistake.
Do your machine afavor. Open it up,
you name it, they can probably furnish
At this point, Icould get technical
vacuum it, and use agood cleaning kit on
it. Mapinfo works across networks, and
about what's going on underneath the
it. It can't hurt. And if, like me, you have
it can integrate data from a variety of more or less user -friendly Mapwise surto put a lot of bad disks through your
sources. If there's another program like
face, but what's the point? Mapwise is
floppy disk drive—some companies ship
it, Ihaven't seen it (although of course I the kind of program you don't know you
their product on media so bad you can see
have not really been looking, either).
need until you try it; but if your work inthe lumps of oxide on it—you really do
Certainly Mapinfo is good enough for
volves any kind of statistical inferences
need agood disk cleaning kit.
nearly any professional map database reat all—and most businesses do—it will
It's even more important to clean tape
quirement. Recommended.
not harm you to get the Mapwise demoncartridge drives. MicroClean also makes
Mapwise, on the other hand, has alstration disk and see if the program can
kits for that. Of course, the brand isn't as
most nothing to do with maps. Mapwise
help you. You may be surprised.
important as getting in the habit of doing
is a statistical analysis program; the
the job; but MicroClean is more than
"maps" in the title pertain to conceptual
A Minor Polemic
good enough.
maps.
Our work would be alot easier if the peoThe best way to learn about Mapwise
ple who send stuff for review would folMaps, Wise and Informative
is to get the Bricklin demonstration pro- low some simple rules for dealing with
For weeks, I've been getting materials
gram. This goes through just what Mapcolumnists. I'm writing about my own
and updates on two programs, Mapwise
wise can do, which is quite alot. It can do
situation, but the rules apply pretty well
and Mapinfo. As the stuff came in, I multivariate analysis and pretty well excontinued
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ITEMS DISCUSSED
Battle Chess
Interplay Productions
1575 Corporate Dr.
Costa Mesa, CA 92626
(714) 549-2411
Inquiry 992.

$49.95

BOOTCON
$59.95
Modular Software Systems
115 West California Blvd., Suite 113
Pasadena, CA 91105
(818) 794-7602
Inquiry 993.
Chessmaster 2000
The Software Toolworks
19808 Nordhoff Place
Chatsworth, CA 91311
(818) 885-9000
Inquiry 994.

$49.95

Constitution Papers CD-ROM.... $59
Word Cruncher CD-ROM
$249
Electronic Text Corp.
778 South 400 East
Orem, UT 84058
(800) 234-0546
(801) 226-0616
Inquiry 995.
Corporate Voice
$119.95
Scandinavian PC Systems, Inc
51 Monroe St., Suite 1101
Rockville, MD 20850
(800) 288-7226
(301) 294-7450
Inquiry 996.
DVA-4000
VideoLogic, Inc.
245 First St.
Cambridge, MA 02142
(617) 494-0530
Inquiry 997.

$2495

Liberty
Zephyr Services
1900 Murray Ave.
Pittsburgh, PA 15217
(412) 422-6600
Inquiry 998.

$29.95

to all the BYTE columnists. First, most
of us don't work at the headquarters—
I'm not in Peterborough—but that's still
the best place to send most products.
There are very efficient people in Peterborough who look after my interests,
and once or twice aweek they make up a
large package that comes by Federal Ex76
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Mapinfo
$750
Mapping Information Systems Corp.
200 Broadway
Troy, NY 12180
(800) 327-8627
(518) 274-8673
Inquiry 999.
Mapwise
full version
student version
Business Technology Center
Bradley University
Peoria, IL 61625
(309) 677-3299
Inquiry 1000.
Panzer Battles
Strategic Studies Group, Inc.
1747 Orleans Court
Walnut Creek, CA 94598
(415) 932-3019
Inquiry 1001.
Personal Computer Music
System
Synthesizer Card
Ad Lib, Inc.
50 Stanford St., Suite 800
Boston, MA 02114
(800) 463-2686
(418) 529-9676
Inquiry 1002.

$495
$9.95

$39.95

$219.95
$179.95

Professional Series PC Kit .... $23.95
MicroClean
1290 C Reamwood Ave.
Sunnyvale, CA 94089
(408) 745-0611
Inquiry 1003.

press direct to Chaos Manor. Some companies manage to find my Hollywood address and send stuff here, which is fine if
it's avery large box or I'm looking out
for it; but, alas, all too often it gets mixed
in with family mail, and from there it can
be put almost anywhere.
The important thing about sending

PS180-16FN
Perstor Systems, Inc.
1335 South Park Lane
Tempe, AZ 85281
(602) 894-3494
Inquiry 1004.
ScanMan Plus
PC version
Micro Channel version
Logitech, Inc.
6505 Kaiser Dr.
Fremont, CA 94555
(415) 795-8500
Inquiry 1005.

$345

$339
$399

Sherlock Holmes on Disc
CD-ROM
$99
Shakespeare CD-ROM
$99
CMC Research, Inc.
7150 Southwest Hampton, Suite 120
Portland, OR 97223
(503) 639-3395
Inquiry 1006.
Sota 3401
512K bytes of video RAM
1MB of video RAM
Sota Technology, Inc.
559 Weddell Dr.
Sunnyvale, CA 94089
(408) 745-1111
Inquiry 1007.

$995
$1195

Vopt
Golden Bow Systems
2665 Ariane Dr., Suite 207
San Diego, CA 92117
(800) 284-3269
(619) 483-0901
Inquiry 1008.

$59.95

Xian
Leong Jacobs, Inc.
2729 Lury Lane
Annapolis, MD 21401
(301) 266-3660
Inquiry 1009.

$39.95

stuff to Peterborough is that it must have
my name on it. If it doesn't and goes direct to BYTE, it falls into the hands of the
BYTE review staff. Whatever happens
after that is out of my hands, but it's very
unlikely I'll ever see it. There's acorollary to that: if it's sent to me, the BYTE
continued
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IBM PC Image Processing Highlights.
MEMORY

Onboard
Processor

RESOLUTION

MODEL
D72862•60He
DT21162-5011 "
1)1286240Hz' tat
DT21358 .
D72862-50He wl
012858 .
DT2861.60M 0
1)12861.50HO

PROCESSING
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Cony.,

Real lime
Frame Aver. Hard*
Math
&to ic Windcr
Hie am

Zoom
Pan,
&Scroll

-1116n

DESCRIPTION
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Arithmetic Frame
Grabber
Frame Grabber &
Frame Processor

512 512

Frame Grabber & 512 x512
Frame ProCesSOr
Arithmetic Frame
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012858
012851.6014e
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Grabber
Frame Grabber &
Frame Processor
Frame Grabber &
Frame Processor
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512z512

512x512
512e 512

Frame Grabber
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LITILLTQ- h012871.6040
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RESOLUTION
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Col -r

DESCRIPII
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Frame

4-bit

Color Frame Grabber
and Frame Processor

512e 512

Color Frame Grabber
and frame Processor

512 x512

onsesOotie
IN2/153-5Q- 50 H"

1:n2803-60Hz
012503-50Hz

168
million

4-bit

1.0v,Cost,
Square Pixel
Frame Grabber

512 x5
Squ

—Fred Molinari, President

Low Cost Frame
Grabber

Why clown around in black and white
when you can do it in color...just as easily.
The DT2871 Frame Grabber.
The next logical step.
Now, moving from monochrome to color
image processing is as easy as plugging our
DT2871 (HSI) Color- Frame Grabber into
your IBM® PC AT®-compatible computer.
The DT2871 features real-time 24-bit
color capture and display. It also performs
real-time RGB/HSI and HSI/RGB color-space
conversion for processing captured images in
either the red-green-blue or hue-saturation
intensity domain ... intensity being the link to

monochrome processing which mime gray
scale operations.
The DT2871 connects directly to
DT-Connect - processor boards for faster
compute-intensive color processing. And, is
supported by our Aurora'.software for
accelerated application development
Now, color image processing can be much
less complicated and quicker to execute.
So, add alittle color to your act

FREE 1990 Image Processing
Handbook.

Call (508) 481-3700
In Canada, call (800) 268-0427

DATA TRANSLATION®
World Headquarters: Data Translation, Inc.,100 Locke Drive, Marlboro, MA 01752-1192 USA, (508)481.37007.1x 951646
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingliart, Berkshire RG11 2Q.I UK (0734) 793838 Tlx 94011914
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66,7120 Bietighern-Bissingen, West Germany 07142-54025
International Sales Offices: Australia (2)662-4255, Belgium (2) 466-8199; Canada (416)625-1907; China
868-721 x4017; Dermark (42) 274511; Finland (0) 372144; France (I) 690.77802; Greece (1)361-4300; Hong
Kong (5) 448963; India (22) 23.1040; Israel (52) 545685; Italy (2) 82470.1; Japan (3) 502.5550, (3) 348-83GL (3) 555-1111; Korea C2) 756-9954; Netherlands (72)99-6360; Netv Zealand (64) 9-545313; Nonvay (2) 53 12 50;
Portugal (1) 545313; Singapore (65) 7797621; South Africa (12) 8037680/93; Spain (1) 455-8112; Sweden (8k 761-7820; Switzerland (1) 723-1410; Taman (2) 702.0405.

a)

DT-Connect, (HSI) Color and Aurora are trademarks, and Data Translation is aregistered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders.
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CHAOS MANOR

Guaranteed
Lowest Prices!

Microsoft CD-ROM Special
CD-ROM drive kit with Bookshelf

$849

CD-ROM drive kit with Bookshelf and
Programmers Library (LAN)

1169

Bookshelf essential writing reference

Cal

Programmers Library on-line reference
Stat Pack business research stulritux

Cal
145

Small Business Consultant managementtooi 120

NEC CD-ROM Special
CDR-72 CD-ROM Drive ext., PC & Mac

SCall

CDR-82 CD-ROM Drive int ,
PC

C

CDR-35 CD-ROM Drive ext., smallest. lightest

Ca
al
l
l
l

Clip Art 3D 2.500 3-D images, PC 8( Mac

Call

Image Folio 4,0Z0 photos, VGA format, PC

Call

Type Gallery Adobe a Laserjet typefaces

Call

Image Gallery Clp art library, PC & Mac

Call

Photo Gallery Trff format photos, PC& Mac

Call

PC Sig Library
the definitive shareware and
public domain software collection.
The newest version containing the
DEALER
equivalent of over 1403 floppy disks
on one CD-ROM disc.
including: .rword processors,
spreadsheets, databases
•teachhg and educational
software .business and financial software
.communications software•language and utilities
programs .graphics and games .entertainment and
home software .and
$465

POSIG
Sit tORI/li)

Knowledge Access
CD-ROM Development System
KAwase Disc Publisher
full featured development system prepare, index. access & distribute info on CD-ROM.
For publishers & info managers with technical
documentation, itilugvb, catalogs, lists, reference
databases & more. Retrieval features: keyword/
hypertext/Boolean searching, menus, pull down
windows, user added notes & export other programs.
KAware Disk Publisher/Full Text
$795
KAware Disk Publisher/Fieded
$795
KAware Disk Publisher/Image
$795

Bureau Best Sellers

Between Heaven P. Hot
CD Guide on CD-ROM
CIA World Foci Book
Computer Library
Grolier Encyclopedia
Movie Database

Ar/
Oxford Textbook of Medicine
McGraw HI Encyclopedia
Whole Sorel Catalog
Guiness Disc of Wced Records
US Potent Database

lerr U.S. History on CD-ROM
Essential reference over 30,000 pages covering
the full spectrum of US. History from 16C0 to 1990 S395

Pioneer 6disc

Minichanger

DRM-600 CD-ROM Dove grves you up to 6
CD-ROM discs on-brie for over 3Gigabytes
$1395
MORE! Over 200 different titles and drives
in-stock for he PC and Mac
Free subacnpltort to CD-'-'OM End User wIth every ofcter!
Money back guarantee Free tech support
Call -special drive/title combo's
Call -FREE on-line CD-ROM access!
'

Override
Delivery

Bureau of
Electronic Publishing, Inc.
Dept. Q, 141 New Rood, Parsippany, NJ 07054

Fax #201-808-2676

Call: 1-800-828-4766 orders only
(201) 808-2700 information
78

BYTE • JULY 1990

review people won't ever see it. In other
words, if you want me to look at it, send it
to me; if you want the BYTE staff to look
at it, send it to them; and, not to put too
fine apoint on it, if you want both me and
the BYTE staff to look at it, you'd better
send it to both.
Secondly, those who are sending revisions of software should understand that
columnists and reviewers get alot of software. While BYTE in Peterborough may
be atad more efficient than Iam, neither
the Peterborough staff nor Ireally have
either the room or the resources for truly
efficient filing and retrieval of unsolicited review materials.
Case in point: today there arrived a
CD-ROM from a company containing,
according to their blurb, an enhanced
world atlas. The cover page of the supplementary materials they sent shows amap
of the U.S.S.R., which is appropriate
just now. Alas, Ican't tell you much
about it: attempts to read the directory of
the CD-ROM on either the Amdek drive
on Big Cheetah or the Denon drives on
the Z-386/25 report ageneral read failure. There was included with the CDROM an instruction card telling me how
to install their reader software from a
floppy disk. There was no floppy disk,
since this was apparently an update of a
product previously sent to me.
The problem is that Idon't have their
floppy disk, at least not ready to hand.
Every CD-ROM publisher has its own
proprietary retrieval software. Most put
that software on the CD-ROM, which is
where it belongs. This company has put it
on afloppy disk. This is, Isuppose, no
problem for someone who habitually
uses the company's CD-ROM, but since I
don't, Ihave not the foggiest notion of
where that floppy disk is. Now sure, I
once installed the company's drivers; but
even with a330-MB hard disk drive, I
haven't room for every CD-ROM driver
in existence. Consequently, Ican't tell
you anything more about this new CDROM than that it exists.
The moral of the story should be clear:
when sending review copies of software
revisions, you'd be much better off to
send the entire package, including aduplicate of the original program and manuals. If the overworked reviewer you're
sending it to has kept the original, no
harm done; if he or she hasn't, you're
miles ahead in getting him or her to look
at your product.
Winding Down
My oddest new acquisition is Corporate
Voice from Scandinavian PC Systems.
The company calls it the world's first

C

orporate

Voice analyzes writing
styles so that you can
juggle your own writing
around to be more like
some standard—or
someone else's work.

"style replicator," and that's no bad description: what it does is analyze writing
styles so that you can juggle your own
writing around to be more like some
standard—or someone else's work. What
they've done is take Roland Larson's
Readability program and modify the emphasis. The result, though, is worth a
look. More on this another time.
The book of the month is The Tempting of America: The Political Seduction
of the Law by Robert Bork (Free Press,
1989). Bork tells his side of the story and
looks hard at what Constitutionalism is
all about. In aless serious vein, Ienjoyed
ascience fiction novel: Susan Schwartz's
Heritage of Flight (Tor Books, 1989).
The computer book of the month is Tom
Rugg and Phil Feldman's QuickBASIC
Programmer's Toolkit (Que Books,
1990).
The game of the month is Panzer Battles by the Strategic Studies Group. This
is awell-designed and interesting simulation of WWII action on the Russian
Front, with plenty of tools to let you modify their scenarios or create your own in
handsome color and detail.
Next month Ishould have areport on
what's happening in the U.S.S.R., assuming that my visa comes and Iget my
taxes done.... •
Jerry Pournelle holds adoctorate in psychology and is a science fiction writer
who also earns acomfortable living writing about computers present and future.
Jerry welcomes readers' comments and
opinions. Send aself-addressed, stamped
envelope to Jerry Pournelle, 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 BIX as "jerryp."

Introducing AvCasém 8051.
Three finely-tuned instruments for
embedded-system development.
AvCase" 8051 C Compiler, Assembler, and Simulator from Avocet. Play them solo, for peak performance. Or bring them together in
perfect harmony as an integrated system. AvCase will manage all the steps—from editing source code, compiling,
assembling, and linking, all the way to debugging.

• High-level language in the key of C. AvCase C

Compiler is our biggest seller. It produces fast, tight, optimized code that helps speed development time.
• Clear, concise scoring. AvCase Assembler is the classic Avocet assembler tuned-up and ready for
your most demanding applications.

• Full dress rehearsal without leaving your desk.

AvCase Simulator lets you test code on
debugging feature you can work at both the Cand assembly

your own PC. With the new source-level
language level.

• Let the music

begin. If you want to meet your project deadlines —come in on

budget—and develop ahigh-quality,

bug-free product—you simply can't do better than AvCase.

Find out more about these finely-

tuned instruments. Fax, write, or call toll-free 1-800-448-8500 for complete information, including a
free AvCase Brochure and Avocet Catalog.

AVOCET
SYSTEMS: INC.

Avocet Systems, Inc., 120 Union St., P.O. Box 490, Rockport, Maine 04856. Telephone 1-800-448-8500‘m Maine, or outside the U.S. call 207-236-9055/FAX 207-236-6713. TLX 467210 Avocet Cl.
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TERMINAL EMULATION FROM

TERM

ISN'T THE NEXT

BEST THING TO BEING THERE. IT IS BEING THERE.

With TERM, you
can operate remote
systems exactly as
if you were there.

TERM

is considered the industry standardfor exact terminal emulations, but

emulation isn't the only issue —regardless how precise it is. The real objective is access,
and accessibility requires that your machine act like their machine.
Exact Emulation.
With SCO Color Console and TERM,
anything that runs on Xenix can now be
operated remotely from your PC,
Macintosh or Unix box. TERM
literally puts you in front of
the remote system. You
can now take advantage of
the full range of keyboard
functions and screen attributes including function key
programmability and complete
color support. In short, your terminal
becomes their terminal. This is access.
In addition to SCO ANSI, TERM features very exact VT220, VT102, Wyse50 and
nine other terminal emulations on any physical display device. Other emulation features
include afully remappable keyboard,132
columns, transparent print, graphics line
draw and multinational character support.

TermNET operates identically to TERM
and provides direct network connectivity
featuring multisession TCP/IP, OSI and X.25
support. Both TERM and TermNET provide intelligent file transfer for
fast data movement and a
powerful, customizable script
language that automates every
aspect of communication
-;e
sessions. They run identically
on machines made by over100
manufacturers, providing keystroke-for-keystroke compatibility
across multiple operating systems including:
MSDOS, UNIX, Xenix, Macintosh, VMS,
BTOS, MS-Windows and X Windows.

Network & Asynchronous Access.
Exact emulations are merely one feature
in acommunications program which is considered the industry standard for asynchronous communications_ And now Century
Software introduces TermNET- all of the
features of TERM in anetwork version.

Access & Connectivity Solutions.
Century Software is dedicated to meeting
the challenges of systems interoperability.
With the addition of TermACS (Asynchronous Communications Server) and TERM for
X Windows to our family of software products, we are creating The Access Standard —
acomplete line of communications tools that
provide state-of-the-art asynchronous and
network connectivity. This means access to
information from any system, any network.

CENTURY IS THE ACCESS STANDARD.

TER/A AT A GLANCE
•Multi-session Network 8Async Access.
•Direct TCP/IP, OSI &0.25 network support.
•Exact YT220, Vf102, Wyse50 and SO ANSI on
all systems.
•Fully remoppable keyboard.
•Full numeric keypad support.
•Full color support.
•Automatically restodable file transfers.
•State-of-the-ort Lempel-Zis-Welds data
compression.
•38.4K sliding window file transfers.
•KERMIT protocol for mainframes.
•XMODEM and YMODEM protocols far bulletin
boards.
•Wildtard file send/receive capability.
•Auto-login, dial/redid modem control.
•Powerful script language for customized
applications.
•Performs unattended polling/file transfers.
•Remote maintenance capability.
•Electronic mail/TELEX/FAX Easylink/MCI Gateway.
•Superior XWindows xlerm Replacement.

CENTURY
SOFTWARE
The Access Standard
5284 South 320 West,
Suite C134
Salt Lake City, Utah 84107
Phone: 801-268-3088
Facsimile: 801-268-2772

UNITED KINGDOM

FRANCE

FRANCE

BELGIUM

NETHF.RI.ANDS

ITALY

WEST GERMANY

MIS'TRM.IA

Systems Marketing

Tauris Data

Top-Log

"top-Log

T-Point Software

ESA Computers

Tauris Data

Qunix

Phone: 0488-681(M

Phone: (1) 30-21-55-05

Phone: (1) 42-04-21-18

Phone: 02/672-22-40

l'honc: 074-912470

Phone: 0541-741113

Phone: (6121) 509392

Phone: (07) 831-8661
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EXPERT

ADVICE

THE UNIX /bin

a

David Fiedler

GOAHEAD,
MAKE MYDAY
Owning and installing
free Unix software

1

n May's column, Imentioned a
number of useful programs that are
available free of charge. Some of
these (e.g., pathalias, uuhost s,
and small) could be considered administration-level programs. Others (e.g., elm
and xcomm) are utility programs meant to
be used by ordinary users, although installing them generally takes some effort
and access to system directories or devices.
What about more general programs
that can be fairly easily compiled, run,
and understood by users who aren't system administrators, gurus, or even programmers? Do such things exist?
A great deal of free Unix software fits
the above criteria. The software development facilities available on most Unix
systems let you just type make, in many
cases, and wait until your new program
is ready.
If your Unix system doesn't have aC
compiler, you are just about out of luck
unless you can find afriend on acompatible system who is willing to compile
programs for you. There are some programs that are written in shell or awk language; they are accessible to anyone with
aUnix system.
Getting and Keeping Software
Finding software distributed via Usenet
is simple if you're on the network and
subscribe to one of the comp.sources
newsgroups. Otherwise, you can contact
one of the public access or archive sites in
the list Imentioned last month. Or you
can retrieve the files through UUNET at
(703) 876-5050 through their UUCP, Internet, or 900-number links.
But there are more ways to combine
source files than simply sharing them.
Shar earned its popularity because it faILLUSTRATION: JOHN BREAKEY © 1990

cilitates mass distribution of ASCIIbased program source files through Email or news. When you get programs
from archive sites or on disk, they generally will be packed, compressed, or in
some way reduced to save as much space
as possible. Many systems have pack/
unpack or compress /uncompress, and
some have arc (see the table). These are
all free, so getting the source code to
these should be atop priority for any new
Unix user. My personal preference is to
use compress on single files. Arc is great
for gathering all the files in adirectory
into a single, efficient larger file. Arc
will automatically select the most efficient compression method.
You should also establish the name of a
directory where all the "finished" (compiled and debugged) software should go.
A poor choice would be /bin or /usr/
bin or any directory that comes with
your delivered system, because the next
time you receive a system upgrade, all

your software is likely to be wiped out.
Regular users have no choice; since you
can't modify system directories, the only
reasonable place is a /bin directory
under your home directory.
If you're running Unix on your own
PC or have system administration access
to your Unix machine, you can do anything you want. Make up aseparate directory on the root file system, such as
/usr/lbin or /usr/local/bin. This is
more convenient and faster when searching but, again, can cause problems when
you upgrade or restore your system. Irecommend that you set up asystemwide directory for your own binaries (that's
what bin stands for, by the way) on aseparate file system and then include that directory in the system $PATH (see the November 1989 Unix /bin).
Another caution to system administrators: Never unpack or unshar programs
while you're running as "su" or "root."
continued
JULY 1990 •BYTE
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See Your Data *

THE UNIX /bin

cc $(CFLAGS) $(0BJS)\
-o $@ $(L1BS)
Free software is usually
distributed in either compressed,
archived, or packed form.
Suffix

Mapinfo software can find, display and analyze your data
geograph nary. See your prospects, customers, facilities
—anything in your database. Find addresses by street.
ZIP code, city. etc. (We can even supply the maps.")

mny point y •egion on the map can have acomplete
record of data behind it. See your actual dBASE data in a
window to view, edit, and print. Draw your own
boundaries. Add titles and legends for high quality
presentations.

Perform analyses on your data tc sum, average, or colon
your database records by location. Color sales territories
by volume of orders, ZIP codes by numbers of leads,
countries by your demographic data.

From stra2t-level to worlIwide, Mapinfo
can merge your databases with maps. Play
suai "what if" with your data. See
patterns, trends, and opportunities you
never knew existed. If yoJ need to map
yaur data, MapInfo can dJ it.
•MapInfo now has "TIGER," the most up-to-date and
comprehensive library of street traps available on the PC.
Prices vary. Mapinfo comes with amap of the world and
the U.S. witn all ZIP code locatiors. Runs on IBM PCs or
compatibles with 640K RAM, ahard drive, and graphics.

Mae

TM

Corp,

Changing The Way The World Looks At Information"
200 Broadway, Troy NY 12180
Te order, call 1-518-274-8673

or 1-800-FASIMAP Toll free.

Melillo is atraensark of MapInfo Corp. cfBASC is atrademark of Ashton-Tate.
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Method

How to
retrieve

piece .o :mydefs.h
install: program
strip program
cp program $(BIN_DIR)

This is not half as complex as it looks at
first glance. The uppercase definitions
.z
Packed
followed by equal signs are used to easily
identify parameters that you are likely to
.arc
Archived
change. For instance, even if you don't
know anything about the internals of this
program, the comment lines (starting
with a#sign) imply that if you're workThey could have unwelcome surprises
ing on aXenix system, you can simply
that might affect everyone on the system.
edit the DEFS entry to read -DXENIX to
This is another reason to unshar files in
configure the program for your system.
their own directories.
Similarly, if you have problems getting the program running, you could
A Beginner's Guide to Makefiles
change the CFLAGS entry to use the -g
The make program on Unix allows an
flag (useful for debugging) rather than
entire executable binary program to be
the -0 flag (which forces optimization).
compiled, built, and installed by simply
And the BIN_DIR line can be altered to
typing the command make in adirectory
fit the directory where you have chosen
where a Makefile can be found. The
to put your binaries.
Makefile contains the instructions necLuckily, most Makefile writers put
essary to efficiently construct the entire
program. For instance, aline in aMake- these definitions at the top, where they
are easy to see right away. Get into the
file such as
habit of scanning the Makefile before
you begin compiling any program, and
piece.°: piece.c mydefs.h
you will save yourself alot of work. Of
course, it never hurts to read the instrucmeans that a compiled object module
tions, and that's why Ialways try to go
called piece.o is dependent on both the
over the README (or equivalent) and
source file piece.c and the header file
*.1 or *.man files that are often included
mydefs.h. If either of these text files is
with asoftware distribution. There may
modified, typing make will recompile
be hidden "gotchas" listed here that
piece.c (automatically using cc with the
might save you alot of effort. Why spend
-c flag) to create piece.o. Typing make
4 hours trying to get agraphics system
again will do nothing, as the make program knows that the modification time of compiled cleanly on your PC, just to find
it runs only on Sun workstations?
piece.o is later than that of piece.c and
The $@ is simply shorthand for "the
mydefs.h, so that recompilation is unname of the target file" (in this case,
necessary. In fact, even listing piece.c
program). This is useful in case you alin the dependency line above is unnecesready have aprogram by that name: Just
sary, since the make program underchange it in one place in the Makefile,
stands that aC source file is needed to
and you're done. Typing make alone is
produce an object file: It's the header
shorthand for typing "make program,"
file that's not obvious to the make proor whatever is to the left of the colon on
gram.
the first dependency line in the MakeAn entire Makefile typically looks
ffie itself. The command make install
like this:
would first run every command needed
to compile program, and then strip and
DEFS =-DSYSV
copy the resultant executable file. Typing make -n shows you what will be ac# use -DBSD or -DXENIX
complished by amake, without actually
#as appropriate
running the commands.
Speaking of hidden gotchas, the most
CFLAGS =-0 $(DEFS)
devastating to new Makefile users is
LIBS =-1m
this: Program instruction lines (such as
BIN_DIR =/usr/lbin
those beginning with cc, strip, or cp
OBJS =piece.o section.°
above) must begin with atab character,
continued
program: $(0BJS)
.Z

Compressed

Uncompress
filename
Unpack
filename
Arc -x
filename

Everything You Ever Wanted In UNIX.
And Less. $99.95.*
OK. We know it's hard to
believe. So just consider this.
Coherent - is avirtual clone of
UNIX. But it was developed
independently by Mark
Williams Company.
Which means we
don't pay hundreds of
dollars per copy in
licensing fees.
What's more,
Coherent embodies
the original tenet of
UNIX: small is beautiful. This
simple fact leads to awhole host of
both cost and performance advantages for Coherent. So read on,
because there's alot more to
Coherent than its price.

UNIX Communication Program that connects you to a
world-wide network of free software, news and millions of users.
All for the cost of aphone call.
We could go on, but stop
we must to get in afew more very
important points.

SMALLER, FASTER...BE II
ER.
Everybody appreciates agood
deal. But what is it that makes small
so great?
For one thing, Coherent gives
you UNIX capabilities on amachine
you can actually afford. Requiring
only 10 megabytes of disk space,

LESS
IS MORE!

Coherent For Santa Cruz
the IBM-PC/AT Operations
and compatible XENIX 286,
286 or 386 Version 2.3.2
based machines.

No. of Manuals
No. of Disks

8
5

21

Kernel Size

64K

198K

Install Time

20-30 min.

3-4 hours

10 meg

30 meg

640K

1-2 meg

38.7 sec

100.3 sec

$99.95

$1495.00

Suggested Disk Space
Recommended Memory
Performance'
Price

*Byte Execl benchmark,1000 iterations on 20 MHZ 386.

Coherent can reside with DOS. So
you can keep all your DOS applications and move up to Coherent. You
can also have it running faster, learn it
faster and get faster overall performance. All because Coherent is small.
Sounds beautiful, doesn't it?
But small wouldn't be so great if
it didn't do the job it was meant to do.
EVERYTHING UNIX
WAS MEANT TO DO.
Like the original UNIX,
Coherent is apowerful multi-user,
multi-tasking development system.
With acomplete UNIX-compatible
kernel which makes avast world of
UNIX software available including
over agigabyte of public domain
software.
Coherent also comes with Lex
and Yacc, acomplete Ccompiler and
afull set of nearly 200 UNIX commands including text processing,
program development, administrative
and maintenance commands.
And with UUCP, the UNIX to

EXPERIENCE, SUPPORT
AND GUARANTEES.
Wondering how something as
good as Coherent could come from
nowhere? Well it didn't. It came from
Mark Williams Company, people
who've developed Ccompilers for
DEC, Intel, Wang and thousands of
professional programmers.
We make all this experience available to users through complete technical support via telephone. And from
the original system developers, too!
Yes, we know $99.95 may still
be hard to believe. But we've made it
fool-proof to find out for yourself.
With a60-day money-back no-hassles
guarantee.
You have to be more than just a
little curious about Coherent by now
So why not just do it? Pick up that
phone and order today.
You'll be on your way to having
everything you ever wanted in UNIX.
And for alot less than you ever
expected.

1-800-MARK WMS

(1-800-627-5967 or 1-708-689-2300)
60-DAY MONEY BACK GUARANTEE!
Mark Williams
Company
601 N. Skokie 6
Flitivay
Lake Bluff, ILo
'Special introductory price good through October 31, 1990.
Coherent is atrademark of Mark Williams Company. UNIX is a
trademark of AT&T. XENIX is atrademark of Microsoft.
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rather than spaces, to avoid errors like
"must be aseparator on rules line."

Optimized

Head(er)aches
Sometimes you edit the Makef ile and
then are bombarded by dozens of C compiler errors. At times like this, I go
straight for the *.h header files, as there
is inevitably something buried there.
The most common is the index( )/
strchr() problem. Berkeley-based systems use a function called index() to
deal with substrings of a string, while
Unix System V variants call exactly the
same function strchr() (plus, there are
reverse functions!). So, if either of these
shows up as undefined, simply put two
lines in the source, or (better yet) one of
the header files that defines each in
terms of the other, such as the following:

Support
for Weitek 387:
°a Ing Point

THE LEADER IN 32
BIT DOS AND UNIX
COMPILERS FOR
OVER ADECADE.

#define index strehr
#define rindex strrchr
or the opposite:

SVS—Thedanguages selected most often!
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#define strehr index
#define strrchr rindex
Load errors, on the other hand, can be
equally mystifying. Suppose you compile all the source files and then get loader errors at the end because certain routines are still undefined. You can
sometimes save the day by changing the
LIBS parameter to include more libraries
that can be found on your system, such as
-lx or -1m. Use the command is /lib/
1ib*. a /usri lib /1ib*. a to find them
all—you can add a file such as /usr/
lib/ libplot ato your Makefile simply by listing it as -1plot This assumes
that the program wasn't written for a
Berkeley or Sun system—expecting certain libraries to be found there—while
you're running Xenix or Unix System V.
If you are really brave, you can try
porting an otherwise incompatible program to your system—in which case, it
would be nice if you posted the changes
to the network so others could benefit
from your work. If you don't have the
time, just wait. In afew months or years,
someone else will probably do it! •
David Fiedler is executive producer of
Unix Video Quarterly and coauthor of
the book Unix System Administration.
He has helped start several Unix-related
publications. You can reach him on BIX
as liedler."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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nstead of taking your frustrations out on
your hardware and pulling your hair out,
you can take abetter approach to your
software.

Powerful UNIX tools for
DOS and OS/2.
MKS Programming Platform is a
comprehensive portfolio of tools and languages that free you from those agonizing
details of programming and software development. By letting you focus on your end
objective, you'll produce better code, easier
and with less stress.
It gives you virtually unrestricted
access to the power and flexibility of
UNIX, and full DOS or OS/2 capabilities.
"MKS software is absolutely the best
in its class. Don' tmix environments
without it."
Grover Righter, Director Hybrid Systems,
Novell Netware Product Division

MKS Programming Platform
includes MKS Toolkit with over 150 UNIX
compatible commands, and acombined
command interpretor/progranuning
language that allows you to create your
own optimal environment. It also gives you
MKS LEX & YACC, RCS (Revision
Control System), and Make.
The Programming Platform runs on
standard PC networks like Novell NetWare

MKS Programming Platform
Prevents Hair Loss.
and PC NFS, allowing you to use aPC as a
UNIX workstation and off-load your mini
or mainframe.
"With this package, you can become
familiar with the UNIX environment on
your microcomputer, with DOS only a
keystroke away."
Byte Magazine, May 1989

What's more, it tracks the POSIX
standard, so you can meet specifications required by the US Federal Government
without investing in new hardware.

For more information, or to order, call:
1-800-265-2797 (continental U.S. only)
1-519-884-2251 (outside continental U.S.)
1-519-884-8861 (FAX)

If you're aUNIX expert, you'll
appreciate having afully predictable
environment on your PC. If you're new to
UNIX or POSIX, the MKS Programming
Platform eases the learning curve by
allowing you to switch back to DOS or
OS/2 at any time.
Organizations, including, AT&T,
Hewlett Packard, M', NCR, and the
National Institute of Standards and
Technology, already benefit from MKS
software. They use elements of the Platform to create astandard operating envi-

Australia 03-419-0300
England 0364 53499 or
0763 73455
France
01 47 95 01 07

ronment, or as aUNIX/POSIX training
tool. Universities use the Platform to enrich
personal research computing environments
and double the bandwidth of their PC
teaching labs.
Whatever your needs, you'll find
MKS Programming Platform to be the most
efficient, most productive, and friendliest
way to cross the bridge between DOS or
OS/2 and UNIX.
So be kind to yourself, your hardware
(and your hair) with abetter approach to
software from MKS!

Netherlands
020 14 24 63
Sweden
0762 704 60
West Germany 0551-792488 or
0721 886 664

MKS. MKS Make. MKS Toole, Nom Shell. MKS LES & YAW and SAKS RCS are trademarks or Monee Korn Systems Inc UNIX o atradernek ti AT&T
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35 King Street North, Waterloo, Ontario N21 2W9
Full 30 day money back guarantee.
Put The Power Of UNIX In Your PC.

T11E TOOLBOX
Y
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OW USE 4GL SPEED &CSOURCE CODE
POWER WHEN DESIGNING YOUR DBMS

•

r-tree.
REPORT GENERATION

Whether you need the development
speed and convenience of 4GL programming or the low-overhead power capabilities of C
source code, The ToolBox by FairCom can meet the
requirements of any professional developer!

•Create or change reports without C programming

INDUSTRIAL STRENGTH TOOLS

•Powerful set functions & automatic accumulators

Develop applications the way you want with The
ToolBox's industrial strength tools.

•Multi-file access with virtual fields & records
•Complete layout control with conditional page
breaks, conditional output and headers/footers for
each break
•Dynamic format specifications w/horizontal repeats
•Arbitrarily complex selection criteria

SOURCE CODE POWER
AND 4GL FLEXIBILITY

c-tree*
DATA FILE MANAGEMENT

Now you can create applications using the methods you
like —whether it's 4GL convenience (Special Edition)
or the C source code power
(Professional Edition) of
The Toolbox Series from
FairCom. No matter
which one you choose, both
products boast unparalleled portability
and performance.

•Portable. Used in over 100 system
environments
•Optional client/server
architecture
•Variable length
records
•Key compression
•Ascending/
Descending key
segments
•Dynamic space
reclamation

NORISK,30 DAY MONEY-BACK GUARANTEE
Order The ToolBox and use it for 30 days. No risk. If
The ToolBox doesn't meet your development needs,
just return the entire package for afull refund.

•Fixed & variable length
key fields
•Advanced, high-speed B+ trees

CALL (800) 234-8180 TO ORDER YOUR COPY OF
THE TOOLBOX TODAY!

d
-tree INTERFACE DEVELOPMENT

•Prototype generation is easy with the RUN utility
•C-tree interface streamlines data base operations

With over 10,000 current users, FairCom is amajor
supplier of C programmer tools. Call today to order
your copy of The Toolbox, or for more information.

•Dynamic Development -- Interface/Resources mgmt.
•Complete screen handler creates entire windows
•HELP management assists with pop-up menus, etc.
•Menu management -- Pop-up, Pull down, Lotus, etc.

FAIRCOM CORPORATION
4006 West Broadway

Columbia, Missouri 65203
(314) 445-6833 • FAX (314) 445-9698

THE TOOLBOX PRICE LIST
The ToolBox,
Professional Edition
DOS, Unix, Xenix, VMS,
052 Full source, single
and multi-user support.

1,095

The ToolBox,
Special Edition
$695
Microsoft, Borland, Xenix,
0S2 Object Libraries, single
user only.

Upgrade to
Professional Edition
$400
Includes overnight delivery.
Circle 99 on Reader Service Can!
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Wayne Rash Jr.

UPCLOSE
AND PERSONAL

Personal organizers
bring the office to you
and ease your work
wherever you are

1

t's really Fred Langa's fault. After
I'd reviewed acouple of hand-held
computers in the form of the Sharp
Wizard and the Psion Organiser last
year, and found them less than completely useful, Fred suggested that Ididn't
really appreciate them as they were
meant to be used. In September, as Fred
and Icovered NetWorld, Ihad the opportunity to see apersonal organizer in action. Fred was right.
As you may know from experience, a
major trade show is hectic indeed. It's
easy to get involved in a meeting and
completely miss another appointment. In
this environment, Inoticed that as each
appointment approached, the Sharp Wizard in Fred's pocket would chirp, he'd
open it, read notes about the meeting, the
people involved, and the location of the
meeting, and we'd be on our way. This
would all happen while Iwas still trying
to find the right page in my Day-Timer.
Iwatched the performance repeated at
Comdex in November and decided that
the time had come to take another look at
personal organizers, not as areview this
time, but as away to extend the reach of
your computer as well as away to organize your day.
Pocket Packets of Power
As interesting as pocket-size electronic
gadgets are, not all of them are particularly relevant to computer users. One of
the best potential uses for these devices is
to have them somehow bring at least part
of the power of the office computer to the
field. To do so, they need away to communicate with apersonal computer.
If a pocket organizer can transfer
ILLUSTRATION: JOHN LABBE © 1990

meaningful programs or data, or if it can
users on the move. Each has an electronic
transfer data collected in the field to the
appointment calendar like the one Fred
PC back in the office, it can be useful inused to convince me to do this piece.
deed. Of course, it must have other aspects that make it useful as well, such as
But How Useful Are They?
good displays, well-chosen software, and
Of course, for one of these devices to be
atransfer interface that works.
really useful, it needs to do more than
Ilooked at four such devices, three of just beep at acertain time and move data
which are marketed as personal organizaround. To be truly valuable as apiece of
ers, the fourth as acalculator. Actually,
support equipment, it must be atool. It is
they are all calculators, just as they are
hard to be specific about criteria,
all organizers, data storage devices, and
though, because each user's needs can
much more. However, each is aimed at a vary quite abit, and because these maspecific segment of the market.
chines are quite different despite their
The four machines Ilooked at are the
similarities. The best measure of usefulSharp Wizard OZ-7000, along with a ness is that these machines must be able
couple of new IC cards; the Casio BOSS
to help their users perform tasks in and
SF-8000, along with two programs for it;
out of the office.
the Selectronics DataStor 8000, which
As it turns out, all these devices are
comes with SideKick; and the Hewlettuseful, and all but one is extremely usePackard HP 48SX Scientific Calculator,
ful. That doesn't mean, however, that
which comes with several proprietary
they are universally easy to learn or simprograms. With prices starting at $350
ple to use. They are acompromise, after
and under, each seems to be aimed at
continued
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LIEMS DISCUSSED
BOSS SF-8000.
Casio, Inc.
570 Mt. Pleasant À
P.O. Box 7000
Dover, NJ 07801
(201) 361-5400
Inquiry 1101.
DataStor 8000.
Microlytics, Inc.
2Tobey Village Cffice Park
Pittsford, NY 145
(716) 248-9150
Inquiry 1103.

$260

$40

all—like every other product in this business. They must trade size for memory
capacity and ergonomics. This means
that storage space is limited, displays are
small, and the keys are hard to type on.
On the other hand, if they didn't make
these trade-offs, they wouldn't be so portable.
One real measure of usefulness is the
variety of the software that's available
with or for these machines. A great deal
of available standard software adds versatility to the machines and makes them
productive instantly. You are much less
likely to use a machine for which you
must write software, simply because you
are much less likely to write the software.
Software for Field Use
Along with the ability to set alarms and
appointment information, each of these
devices contains software aimed at making its user's life easier. They all succeed
at this to some extent, although the
DataStor's success is more limited. It has
asort of free-form database that allows
full text searching. You can put anything
into the machine and search for it later. It
does not, however, include acollection
of preprogrammed software that handles
other functions.
It's important to note, though, that the
DataStor costs less than $100, including
afree copy of Borland's SideKick. You
can transfer data into the machine from
SideKick files or from dBASE files.
Once the information is in the machine,
you can search for it using the built-in
software. Unfortunately, the screen is
tiny, so you can't see awhole calendar at
once, nor can you see alengthy record in
the database without scrolling.
If all you need is apace to stash information until you get back to the office,
the DataStor is fine, and it's certainly inexpensive enough. In addition, it will
88
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HP 48SX Scientific Calculator ..$350
Hewlett-Packard, Inquiries
1000 Northeast Circle Blvd.
Corvallis, OR 97330
(503) 757-2000
Inquiry 1102.
Wizard OZ-7000
Sharp Electronics Corp.
Sharp Plaza
Mahwah, NJ 07430
(201) 529-8200
Inquiry 1104.

$300

work as abasic calculator, although it is
not programmable at all. You do need to
be careful of its battery life, though. Iinadvertently left the alarm set so that it
went off once each day, and then Iwent
out of town. It beeped plaintively in my
office once aday until the battery died.
The Casio BOSS and the Sharp Wizard are both aimed at the same general
market, and they succeed from completely different directions. The Wizard
is shaped like a pocket calendar and
opens like abook. It has akeyboard on
the right and an eight-line screen on the
left. There's aslot for IC cards below the
screen. The slot has apressure-sensitive
membrane covering it, so you can press
your finger over icons on the IC card to
choose actions.
The IC cards that fit into this slot contain various applications, including atrip
planner and money planner that Itried
out, as well as a dictionary, language
translator, and others. The Wizard also
has numerous built-in functions, including the appointment calendar, acalculator, atelephone directory, an electronic
memo pad, and various clocks.
The BOSS has a similar selection of
built-in functions. The screen is about
twice as large, however, and will allow
two monthly calendars to be displayed
side by side. Meetings and appointments
are shown as hourly bar charts—a nice
idea. The biggest difference is that the
BOSS has a tiny QWERTY keyboard,
and you must download all your application software from aPC. The disk-based
BOSS applications, though, which are
similar to those available for the Wizard,
are much less expensive than the Wizard's IC cards.
Pocket Cruncher
The real star of this class of device is the
HP 48SX. Although billed as acalculator, there's really alot more to it. Calling

it just another calculator is like calling a
Mercedes-Benz 560 just another car.
Doing things like running an appointment calendar with it is like driving the
Mercedes half ablock to the store at 15
miles per hour. This is amachine that
has its own programming language and
will accept code that you create on your
PC or Macintosh and use the resultant
software to run models, collect data, display graphics, or solve large equations.
Once you've accomplished all this, it
will load the information back into your
computer for further processing.
The HP 48SX looks like acalculator
with avery large screen. Each key has as
many as four functions, making it complex to use. But once you've learned
how, it's very powerful. The version I
looked at had an extra 128K bytes of
memory as well as the equation-solver
package. The HP 48SX does everything
from graphics to calculus. Inever did use
all its functions, but Inever got tired of
trying.
Justifying aPurchase
There's no doubt that these little devices
are fascinating. Inever failed to draw a
crowd when Iused one in public. More
important, they can significantly ease
your work. The HP 48SX is clearly
aimed at engineers and scientists who,
besides using it for their work, also need
to attend meetings. The Casio BOSS and
the Sharp Wizard seem more useful to
the traveling executive. The little DataStor is useful for less demanding tasks,
but it can't keep up with the bigger machines.
There's no question that these machines do provide a limited, but very
real, link with the computer while you're
away from the office. All of them let you
move information between your office
computer and the one that resides in your
pocket, and they'll support your day-today activities in the process. Fred was
right. They may not replace aDay-Timer, but that's not their purpose. Instead,
they bring apiece of the office to you. •
Wayne Rash Jr. is a contributing editor
for BYTE and technical director of the
Network Integration Group of American
Management Systems, Inc. (Arlington,
VA). He consults with the federal government on microcomputers and communications. You can contact him on BIX as
"waynerash," or in the to.wayne conference.
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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Memory beyond 640K DOS.
386 DOS-Extender -takes you there.
It breaks the 640K barrier so you
can build high-performance, multimegabyte programs in Extended-DOS.
How? By turning DOS into atrue
32-bit operating system. 3861DOSExtender enables you to create protected mode applications that use all
the memory in a386 PC -up to 4gigabytes. You work within aflat, 32-bit
address space. No more suffering with
overlays, bank-switched EMS, or
segmentation.
With full 32-bit memory and power,
you can finally build workstation-class
applications for the PC. Your ExtendedDOS programs will run considerably
faster, have room for more features,
and be more responsive than those in
16-bit DOS.
And if that's not enough, add Phar
Lap's 3861VMM virtual memory
manager. With true demand-paging,
3861VMM enables your application to
grow bigger than available RAM. Both
code and data are automatically swapped
to disk as needed.
All this, without any new operating
environment for your end-users to buy
or learn. Your program looks exactly like
any other DOS application. Because
386 IDOS-Extender is embedded into
your program, end-users never see it.

W/it
J/J

elcome
to the
romised

Every 80386 PC that can run MS-DOS
or PC-DOS can run 3861DOS-Extender.
It is totally compatible with all DOSbased software, including TSRs and network managers.
3861DOS-Extender is backed by afull
complement of 32-bit languages. Choose
your favorite from among C, Fortran,
Pascal, Ada, Assembler, and others. And
with Phar Lap, you'll be using the finest,
most widely-used 386 software development tools in the world.
For aglimpse of the promised RAM,
take alook at AutoCAD 386, IBM
Interleaf Publisher, and Mathematice
They are just afew of the hundreds of
Extended-DOS applications already
being shipped with 386! DOS-Extender.
Utilizing this exciting new technology,
industry leaders are keeping their
competitive edge by delivering the
speed and power 386 users have been
waiting for.
So if you're trying to create the best
software possible, call Phar Lap today.
And we'll take you to the promised RAM.
Phar Lap 386! DOS-Extender.
We open aworld ofmemory.
Phar Lap Software, Inc.
60 Aberdeen Avenue
Cambridge, MA 02138
617/661-1510
FAX 617/876-2972

Trademark holders: 3861 DOS-Extender - and 3861 VMM' -Phar LapSoftware, Inc.; Interleaf Publisher' -Interleaf, Inc. Registered trademark holders: Phar Lap* -Phar Lap Software, Inc.; Ada , U.S. Dept. of Defense; MS-DOSe -Microsoft Corp.; AutoCAY, -Autodesk, Inc.; IBM e-IBM Cot poi ation; Mathematical,-Wolfram Research, Inc. © 1989 Phar Lap Sofhvare, Inc.
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IIT Sets New Standards
•5-year limited warranty/ Software and socket compatible
Plug In the Time Machine
•Benchmark software included
Plug the IIT Advanced Math CoProcessor into the dedicated
•Made in USA
socket in your computer and you'll radically reduce the time
The Future Is Now
involved in numeric calculating processes. just ping it in.
•Twenty-four additional 80-bit numeric registers
Fastest Performance
•q x 4matrix instruction/A CAD industry standard
•Fewer cycles to execute existing instructions
•Complete 387 instruction set in the 2C8 7
•Remarkably increased productivity
•Sleep mode for longer battery life
Guaranteed Accuracy
Go Ahead. It's Your Time.
•Warranted to be in compliance with
un nu
Just plug it in. Call your local dealer today
2C87A0OSIVI8
IEEE 754-1985 standard
FF475- 1
to order the Ill Advanced Math CoProces1D 89405A USA
Full Line of 2C87 and 3C87 Math
2C87A0OBC-20
sor, or call Specialty Software Development
c. UT 1988
Co-processors
o
1
Corp. at (512) 327-8608 for the name of
•Completely compatible with existing
YYYYYi!Y i
rf!!!fflqr the dealer nearest you.
287 and 387 sockets
Runs Cool—Lowest Power
Dealer inquiries welcome.
Consumption
Circle 265 on Reader Service Card
•Longer battery life for laptop systems
•Low heat output for desktop systems
e
MARKETED BY: SPECIALTY SOFTWARE
DEVELOPMENT CORP.
•Advanced CMOS technology for
C
110 Wild Basin Road, Suite 270
higher reliability
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EXPERT

ADVICE

MACINATIONS

a

Don Crabb

CAD :
THE MAC
CAN DOTHAT?
Yes, it can—and
other things as well

S

everal months back, Idid aconsulting gig for alarge electronics
company in the San Francisco
Bay area. The company wanted
recommendations for buying anew batch
of computers. It sounds like asimple job,
but it isn't. First, Iwill give you alittle
background: The company employs hundreds of engineers to design and fabricate
specialized electronic components for
the U.S. military, research firms, and
universities. This means that the components are sold to asingle customer in
very small quantities. The end result is
that the company does an awful lot of
new design work, because the custom
components are so different each time
around.
Some time ago, the company settled on
AutoCAD, with its many design libraries, as its basic design program. The first
choice was (naturally) fast 386-based
PCs, so it bought 25- and 33-MHz
Everex 386 machines with VGA graphics. The company's only real concern
was how fast its boxes could run AutoCAD, since screen editing and redrawing
can take a long time with complicated
drawings. Interface issues got short
shrift, as did data interchange with other
computers. Overlooked was the idea that
the company might want to use the computers for anything other than AutoCAD
work. The company was focusing so
much on solving its immediate problems
that it had forgotten to look ahead.
Well, Idon't mind solving immediate
problems; after all, that's one thing a
consultant is supposed to do. Isuggested
that perhaps these 386 boxes weren't the
best solutions for its long-term engineering needs. Imentioned the NeXT cube,
the Sun SPARCStation, and the Macintosh as alternatives.
ILLUSTRATION: DAVID ROSE © 1990

For many complex reasons, the company was not ready for Unix, so the
NeXT and Sun systems were out. The
reaction Igot to my suggestion of the
Macintosh was unexpected: It was amazingly hostile.
Most of the managers Italked with
were significantly misinformed about
the capabilities of the Mac and how it
could fit their needs. They didn't know
that the Mac had models with processing
power comparable to that of their 386
machines. They also didn't know that the
Mac supported gray-scale and color
large-format (19- and 21-inch) monitors,
or that you could run CAD applications
(like AutoCAD). But overall, they were
mostly amazed that a Mac could run
CAD as fast as (or faster than) the 386
systems.
So Ipulled together ademonstration
using aMac Hci and aMac IIfx set up
side-by-side with an Everex 386/33.
Each Mac had 8megabytes of RAM, and

the IIci had aDayStar FastCache processor cache card (the IIfx has its own builtin cache). For displays, Iused a 19-inch
SuperMac color monitor with an accelerated 24-bit color card on the IIci, and an
Apple 13-inch RGB monitor and the new
Apple 24-bit AMD29000 accelerated
QuickDraw card on the IIf x. Both Macs
ran System 6.0.5 and AutoCAD. The
Everex had 6 MB of RAM with EMS,
VGA, and acustom graphics accelerator
card running DOS 3.3.
Iinvited the biggest Mac skeptic in the
group to sit down in front of the machines
and try AutoCAD. Without telling him
how to use AutoCAD on the Mac, save
for a5-minute demonstration of the Finder and using the mouse, he was off. His
skepticism remained for about the first 5
minutes beyond that, but then you could
almost see his scowl lift. The Macs were
at least as fast as the Everex (and much
faster on some AutoCAD operations).
continued
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All the computers used the same
working AutoCAD drawings taken from
the Everex machine. This was so that the
managers would have familiar drawings
to manipulate and to see just how easy it
was to network the Macs with their Everexes. In addition, Ihad installed abunch
of Mac productivity applications. (The
managers weren't very satisfied with
their 386s' productivity programs.) Iincluded MacWrite II and Nisus 2.02 for
word processing, Think Pascal 3.0 for
personal programming, WingZ and Excel for spreadsheets, FileMaker II for
personal databases, and anumber of attractive utilities, desk accessories, communications applications, and drawing
aids.
When the demonstration was officially over, Icouldn't get these managers to
end the meeting. So we kept working on
the Mac IIci and Ilfx for several hours
more, finding out just how much easier it
was to work on the Mac—particularly,
getting lots of allied work done (like all
the paperwork that has to accompany
each AutoCAD drawing), while not sacrificing afast and familiar CAD application.

II find
myself gravitating to the
Mac IIfx, even though
the Everex is an
awfully fast machine.

A Truth Revealed
The one-day hands-on with the Mac ¡Ici
and Mac IIfx convinced the company
that it had been shortsighted in dismissing the Mac out-of-hand. This is because
the Mac mythology it had heard was
wrong. The company won't be dumping
its 386s—nor should it—but it will be
bringing in Mac lids and IIfxs from now
on instead of just more 386s. The company also tried to make its existing 386s a
bit more palatable for non-AutoCAD
work by adding Windows and DESQview
to them.

This whole CAD episode reminded me
of how easy it is to believe in the wrong
things about the Mac and its supposed
shortcomings for technical applications.
While there are certainly some specialized scientific applications that only run
on fast DOS machines (especially some
instrument telemetry-gathering programs), the Mac has largely caught up
with fast DOS machines as astrong platform for CAD, simulation systems, business and scientific statistics, and engineering programming support.
Since this consulting experience, I
have been working with aMac IIf xand
an Everex 386/33 side-by-side to see if
my gut feeling—that the Mac has really
become a serious technical workstation
competing with the best of them—is
borne out for other applications. So far, I
find myself gravitating to the Mac IIfx,
even though the Everex is an awfully fast
machine. Ineed to keep at this for a
while, but the best advice Ican give you
now is that the high-end Macs really do
not have any serious technological bottlenecks keeping them from stellar technical work.
continued

A New Era in PostScript® Printing.
1
UltraScript ,raScript .
PC
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Best of 1989
PC Magazin(
January 16, 1990

Break the PostScript
Price Barrier

UltraSCript PC
•
UltraScript PC is a software program
that allows you to print PostScript
language documents on virtually any
dot matrix, ink jet, or laser printer.
UltraScript PC includes 25 typefaces
for only $195. UltraScript PC Plus
includes 47 typefaces for only $445.
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To keep on breaking price barriers,
Gain Access to a Wide purchase additional fonts from the
Variety of Applications UltraScript Type Collection. Get the
same licensed typefaces as Adobe
Print High Quality
at almost half the price!
Text & Graphics
Print Directly from
Most Applications

Available at your local dealer or
call 800/635-3997 or 408/986-9400
The followony are trademark, or 'comer. trademark, of Men reaper., form:tames UltroSermt. Qtr1S and Tho QM5 logo of QI515 Inc
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Know How

With these two top-notch books from Abacus
PC System Programming for Developers is aliteral encyclopedia of
PC know-how. This book features parallel working examples written
in BASIC, Pascal, Cand assembly language. Explains memory layout,
DOS operations, writing device drivers, hard disks, PC ports, mouse
drivers, fundamentals of BIOS, graphics and sound, TSR programs
and more.

PC
System
Programming

Developer's Series

(.)

Some of the topics covered include:

• PC memory organization using extended. expanded memory
• Hardware and software interrupts
• COM and EXE programs
• Handling program interrupts in BASIC, Turbo Pascal, C and
assembly language
• DOS structures and functions
• Programming graphics cards
• Writing device drivers
If you use the PC and want to know how, you'll find all you need in this
book. Learn professional techniques from PC System Programming.

An in-depth reference
for the DOS programmer

13:1e1
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ISBN 1-55755-036-0. 920 page book and 2 companion disks with
more than 1MB of source code in compressed format.
$59.95

What the readers are saying about PC System Programming

,

AbacusIIIII
AData I3e5ter Book

This hook is such agood ieference
so complete and in-depth
Ikeep it next to my sr
.- stem re'erence manuals and compiler manuals. "J.K customer
"The day Isaw this book, Ibought it." F.R. -customer
"Excellent work" G.O. -customer
"Best wrirer book l're seem' A.V.R, Tulsa, OK -customer
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ITurbo 65
Pascal
Internals

Program better. lister tighter
and easie.- uith Turbo Pascal

t,

Each book includes
two companion disks
with more than 800K
of source code.

Turbo Pascal Internals gives you "know how" to program
faster, easier, tighter and better. Use Turbo fo- system
programming tasks-writing TSRs, performing multitasking. using SAA windowing, implementing expanded
and extended memory. Learn how Turbo generates
machine code, scans the keyboard, handles the mouse,
uses UNITS and OOPS, performs fast screen display,
more. A massive source of Turbo Pascal know-how.
ISBN 1-55755-080-8. 750 page book and 2companion
disks with more than 8OCK of source code.
$49.95

Available at BDalton Booksellers,
Waldens, and Software Etc. nationwide.
In the UK contact
Computer Bookshops 021-706-1188.
In Canada contact
Addison Wesley 416-447-5101.

Yes, please send me ( )
PC System Programming

Abacus

Yes, please send me ( )
Turbo Pascal Internals
@ $49.95 ea +S&H

@ $59.95 ea +S&H

In US and Catada add $4.00 postage per order. MI residents add 4% sales tax. Foreign orders add $12.00 per book.

We accept Visa, Master Card or American Express.
Call or write for your free catalog of more PC books.

In US &Canada call TOLL FREE:

1-800-451-4319 Ext.27

Abacus

net=
UMW

Dept. 87, 5370 52nd Street SE, Grand Rapids, MI 49512
Phone: (6'6) 698-C330 •Fax: (616) 698-0325
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Tip of the Month—
Take It to the Limit
One of the reasons that Ihave so many
problems with hard disk drives is that I
stress them to the limit. I'm writing this
column, for instance, on aMac IIci, saving it to aJasmine DirectDrive 180. The
drive has about 150 MB on it in about
9000 files. The trouble is, the Mac's Hierarchical File System was created long
before 180-MB SCSI hard disk drives became available. As such, HFS really

doesn't like all these files on my DirectDrive 180. It would just as soon forget
about them and convince me to drop the
number of files down to something under
5000.
Iplacate HFS abit and help the Finder
out as much as Ican by rebuilding my
desktop at least once a month. This
cleans out dead file markers and leftover icons from deleted files. Inest folders like mad (so the Finder doesn't have
to wade through so many folders lying

Co/Session lets you use
your office PC as though
you were there...
Co/Session remote access communications software
enables you to do everything you previously had to
do at the PC in your office— but from the location
of your choice and at your own convenience.
Via modem, you can access (even transfer) files,
run programs, print reports, use on-line
network resources, and more, just as
though you were seated at the
keyboard in your office...

even when
you

're

not

Even when you're at home...before
dinner...when you get back from the
health club...after
you read the kids
astory. Even when
you're on the road...in
your hotel room...at a
branch office...calling on aclient.
Co/Session can help you accomplish all you have
See us at
Booth #312

to do while allowing you to enjoy the things you want to do.
To find out more about how, call us toll-free, at 800- 322-9440.
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(201) 855-9440 •Fax (201) 855-9608
In Canada: GENTEK Marketing Inc. (416) 738-9300
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about loose on the desktop) and partition
the disk into manageable sizes.
In addition, I use SUM II to keep
copies of my volume directories and back
up these shadow directories to other
disks. Ialso use it to perform regular incremental tape dumps. As nice as all that
is, it still is not enough to insure the contents of my hard disk or speed up maddeningly slow Finder operations like file
copying.
Until we can all benefit from the blandishments of System 7.0, which will improve the situation, Ihave found atemporary solution. Or rather, during my
BYTE review of the Jasmine DirectServe
file server ("AppleShare Without a
Mac," March), Ifound an INIT Ihad
never tried before: the Apple Desktop
Manager INIT (DTM). This specialized
INIT is sitting, big as life, in the System
Folder on the AppleShare server installer
disk.
This INIT replaces the Finder's standard methods of managing the desktop
with aminidatabase that's optimized to
work with large numbers of files and big
disk volumes (which is why AppleShare
uses it). Although DTM doesn't come on
Apple's System upgrade disks yet (it
doesn't have the Cupertino Seal of Approval for single-user applications), you
can easily copy it from the AppleShare
disk to any Mac's System Folder. System
6.0.4 and 6.0.5, in fact, were built to
work with DTM from the start, and System 7.0 uses it with extensions like FileShare as the file-managing heart of System 7.0's improved Finder.
If you have big disks with lots of files
(or maybe even if you don't), Iadvise you
to get hold of acopy of the DTM INIT
and install it. In case it doesn't work
(which occasionally happens), back up
your hard disk first. Then get into the
habit of biweekly or monthly desktop rebuilding. Together, these will make the
Finder work faster and reduce your ennui
while waiting for your Mac to catch up
with you. And they'll also help you to
avoid some disk failures. Of course, if
you're careful like me, you'll also already have lots of tape backups, just in
case. •
Don Crabb is the director of laboratories
and a senior lecturer for the computer
science department at the University of
Chicago. He is also acontributing editor
for BYTE. He can be reached on BIX as
"decrabb."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

JAW to a
Higher Level
of Discovery
With JMP Software for
Statistical Visualization
Make aquantum leap in data analysis with JMP software
for your Apple Macintosh®. JMP combines traditional

MacIlltos1\11

statistics with today's most innovative graphics.
Discover more.
• Fit regression and Analysis of Variance models, but
see them in anew way with leverage plots, showing
how each point contributes to each hypothesis test.
• Fit means, but see the significance of their differences visually with comparison circles. • Analyze
high-dimensional data and extract principal components, but see both the points and variables in the
same graph with abiplot, one that spins in 3D. A Examine a correlation matrix, but see more with a
matrix of scatterplots with density ellipses. See highdimensional outlyingness of points with Mahalanobis
distance plots. • See your data always displayed
in afamiliar spreadsheet grid.

looking at graphs as well as numbers, finding
patterns, and noticing points that don't fit patterns. A JMP organizes its statistical methods
in aunified way. You approach your data more
directly with fewer frustrations regarding the
statistical recipes. You always have amethod that
takes into account the variable's measurement
level: nominal, ordinal, or interval.
MacWEEK says "JMP is powerful and easy to

interact more.
A Point and Click to view, edit, or manipulate
your data ...to get an analysis... to identify
points...to customize...to get context-sensitive
help...to choose colors and marker symbols for
your points in every graph. A Point and Click on a
calculator panel to make formulas for variables. • Point
and Click on your data in one graph, and the corresponding points will be highlighted in all the other

use. The programmers' delight in writing JMP is
evident throughout and makes the program
intuitive and apleasure to use."
A Free Video Preview
For afree video preview of JMP, call our JMP Sales
Department at (919) 677-8000. In Canada, call
(416) 443-9811. Or, write us at the address below.

graphs instantly. • Click and Drag to change the intervals for histograms instantly...to spin your 3D graph
smoothly in real time...to resize any graph. Cut and
Paste your data within JMP or to other applications.
A Cut and Paste reports to other applications or jour-

nal them to afile.
Understand more.

J1111

rFrom SAS Institute Inc.,
the number one name in data analysis software.
SAS Institute Inc. o JMP Sales Dept.
Box 8000 [I) SAS Circle u Cary, NC 27512-8000
Phone (919) 677-8000 o Fax (919) 677-8123
To use JMP, you need an Apple Macintosh with 1+ meg, 2 meg

• JMP is simple to use, so you can spend your time
studying your data, not your software. A JMP presents statistical results visually, so you are always

recommended.
JMP is a trademark of SAS Institute Inc., Cary, NC, USA.
Apple and Macintosh are registered trademarks of Apple Computer, Inc.
Copyright (E) 1990 by SAS Institute Inc. Printed in the USA.
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See the Future.
FLEXSCAN Models 9400/9500 have been specifically designed
for professional use in the CAD and Desktop Publishing fields. The
Multi-Scan System is optimized at three usage ranges (f(H):30-38kHz
VGA, 48-50kHz PC CAD/CAE range, and 64-78kHz Professional
Graphics) to provide the display potential to take full advantage of
today's and tomorrow's most powerful equipment.
Our Dynamic Focusing Circuit and the DBF System CRT deliver
superior resolution and convergence over the entire 20" screen,
with ultra-high resolution on PC's (1280 x1024) and MAC II.
Ergonomic design minimizes reflection and static, with maximum
ease of operation.
FLEXSCAN', already compatible
with the next generation.

NANAO

NANAO USA CORP.
23510 Telo Ave., Suite 5
Torrance, CA 90505 USA
Phone (213)325-5202
Fax (213)530-1679
Circle 175 on Reader Service Card

FLEXSCAN 9400/9500
20"(19V), 0.31mm dot pitch CRT
1280x1024 high resolution
Scan Frequency :Automatic Adjustment
H!30kHz-78kHz(9500),
30kHz-65kHz(9400)
V:55Hz-90Hz
Anti-reflection, CRT surface panel (9500)
Anti-reflection, anti-static CRT coating
(9400)
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OS/2 NOTEBOOK

Ill

Mark J. Minasi

FREE AT LAST!
Farewell, 64K-byte
segments; hello,
wide-open memory
spaces

W

ell, at least Ihope so. Last
month, Itold you about one
of the two big features of
OS/2 2.0: multiple virtual
DOS machines. The other big feature is
access to the 386's memory management
capabilities.
The Intel microprocessor line, from
the 8086 through the 286, relies on asegmented architecture. That means that the
chip can't just say, "Let me look at location 351,799 in the memory." Instead, it
must divide the memory into segments,
each no larger than 64K bytes. The minimum number of segments required to describe DOS's 640K-byte space is 10. The
idea with segments is that they make it
easier to keep the system neat and tidy.
Each program or subroutine can go into a
code segment, and the data or a given
data structure can go into a data segment. Any given location within asegment is described by its offset.
There's nothing intrinsically wrong
with a segmented architecture. It eases
some system housekeeping tasks, like
code relocation. Convincing a piece of
6502 machine code on an Apple to move
from the address it was originally loaded
into took patience and knowledge of
6502 assembly language; moving some
8088 code from one place to another
takes only a"memory move" command
and areload of the pointers to the code
and data. The problem is the 64K-byte
limit.
Truthfully, most code segments are
not affected by the 64K-byte barrier, although it does pose aminor hindrance.
The way around this limit for code segILLUSTRATION: CHRIS SCHMIDT © 1990

ments is to simply put different subroutines in different segments. Subroutines
can then call one another by jumping
from one code segment to an entirely different one. This is called afar call. On
the other hand, putting multiple subroutines into the same code segment means
that the programmer needn't jump from
code segment to code segment, and this
is called anear call. Far calls take abit
longer to process.
The larger annoyance comes from data
areas. It's much easier to write code that
keeps each data structure entirely in a
single data segment. Data structures that
require more than one 64K-byte segment
require constant loading and reloading of
the pointers to the data segments. As is
the case with avoiding far calls, avoiding
dealing with segments improves performance.
It's easy to see this. Just write asimple
program that creates and fills an array
smaller than 64K bytes. Compile it as a

small memory model (all near references) and run it. Then recompile it as a
large memory model (force all references
to be far) and rerun it. You're not getting
anything more accomplished, but the
program will probably take about 20 percent longer to execute.
That's alot of time to waste in system
overhead. Imagine what apain it must be
to write aspreadsheet program for earlier versions of OS/2 if you want to let a
spreadsheet grow to 16 megabytes: You
would potentially have to manage 256
64K-byte segments! It's not only an annoyance to programmers, it's also depriving you and me—tons of good Unix
and mainframe programs have never
been ported to the IBM PC just because
dealing with this 64K-byte segment nonsense seemed like too much trouble.
Enter the 386. It can address 4096 MB
of memory, again using asegment:offset
addressing scheme. But the segments
continued
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themselves can be as large as 4096 MB.
Thus, aprogrammer can choose to make
all the memory one big segment: OS/2
2.0 does that, and that's the "0:32 memory model" that you see references to in
the press. Version 2.0 essentially discards the notion of segments.
Making all the memory asingle segment means that all code and data references are near references. The payoff is
immediate: Icreated a1-MB data structure using 64K-byte segments and then

rewrote the program for OS/2 2.0 without segments. Despite the fact that both
programs ran on the same machine, both
under version 2.0, the no-segment version was almost 20 percent faster.
"Wait aminute," you ask. "How can
OS/2 make the memory one big pool, yet
keep buggy applications from crashing
the system and each other?" A good
question—wasn't aprotected-mode operating system one of OS/2's goals? Sure,
and that hasn't changed.

"Compiler Ads
Are Confusing
h

ey all claim that their products are the fastest and most powerful.
Buzz words like optimized, integrated, and modular are everywhere—never
meaning quite the same thing.
We'd like to be more direct. We'll tell you what you can do with
our compiler—then you make the comparisons.
• DUAL PERFORMANCE You have two compilers in one
integrated package—Quick for speed applications development
and optimizing for the best code generation—with asimple menu
option to move between the two.0 FLEXIBILITY You can
interface directly with Cor any other language. Write only one set
of sources for DOS and OS/2, run the most complex applications
with no change. U COMPATIBILITY You can generate code
cdmpatible with Microsoft Windows ;using all window facilities.
And develop Presentation Manager applications with no additional
software. U OPTIMIZATION You get true global optimization,
using data flow analysis and proprietary techniques, not just the
standard peephole optimization and automatic assignment of
variables to registers. IM ENVIRONMENT You have many
features you won't find in any other environment—like the
ability to organize your code into separate libraries and set
compiler options both globally and on aper-module basis. And a
make facility that is so well integrated, you don't even know it's
there. U TOOLS You get adebugger, profiler, object librarian
and overlay linker with unique capabilities. And aruntime library
with surprises like interrupt driven serial communications, true
multitasking, graphics, and mouse interface modules
Stony Brook Professional Modula-2 (both the Quick and
optimizing compilers for DOS and OS/2) for $295. Stony Brook QuickMod
(for DOS or OS/2) for $95.
Stony Brook—we eliminate the confusion.
The fine print version of this information
with all the details, including our benchmark
performances, will be mailed to you within
24 hours if you call our 800 number.

800/624-7487
805/496-7429

98

805/496-5837
Fax

BYTE • JULY 1990

ecetationa,

187 East Wilbur Road, Suite 9
Thousand Oaks, CA 91360

SOFTWARE
}bur Partner
in Software Development
c1989 Gogesch M,,O Systems. Inc

Circle 268 on Reader Service Card (DEALERS: 269)

Remember my discussion last month
of paged memory? Each program gets a
memory page table. The program then
refers to this table of 4K-byte pages, not
actual memory: It sees only the memory
that it's supposed to see. The size of the
table can be restricted by the operating
system, and that's how the protection is
accomplished. Although your 386 may
have 8 MB of RAM, your application
may know of only 2MB.
Further, the virtual memory system
still remains in place, although now it
swaps to disk on the basis of pages rather
than segments. That's more efficient (although Ihaven't tested it yet), because
operating-system designers can plan on
needing exactly 4K bytes of disk space
for each memory page. Segments, on the
other hand, could be smaller than 1K
byte or as large as 64K bytes.
As the days go on and Ifind out where
the minefields are, Iuse the machine
running version 2.0 more and more. It's
areal improvement.
Applications Keep Pouring In.
About ayear and ahalf ago, Iwrote part
of a book on OS/2 (Using OS/2 from
Que) and needed very much to capture
Presentation Manager screens. Microsoft included a screen grabber with its
Software Development Kit, but it saved
only to Windows Paint format. Better
than nothing, but Istill had to get proficient at taking photographs of computer
screens. Many were the times Ilonged
for aPM screen capture program.
Nowadays there are two: Charles Petzold has written one called PMCAP and
put it in the public domain (you can find
it in the ibm.os2 conference on BIX), and
recently I've been using Hotshot Graphics from Symsoft. The latest version,
1.7, still runs only under DOS, but it includes ascreen grabber that works under
PM and produces great output on alaser
printer. It also saves to .PCX format, so
you can easily include screen shots in
most desktop publishing systems. If
you're documenting aPM application, I
recommend Hotshot Graphics.
Last month, Imentioned an inexpensive text editor called Qedit, but Ibemoaned the lack of block fills and command repeat prefixes. Both problems are
now fixed in version 2.8. A mere $79
gets you this nifty OS/2 text editor from
SemWare (4343 Shallowford Rd., Suite
C-3, Marietta, GA 30062, (404) 6419002). I've now converted to Qedit for
all my daily work, under DOS and OS/2.
And if you're bored by the dull gray
background of the PM desktop, get on
continued

The NaïHercues G18111cs 3t8tio[i Card
Introducing the Hercules Graphics Station Card. With more features than any card
in its class. And more power. The company that took the monotony out of monochrome
now puts more zip into analog monitors.

Fast Graphics
Time is more precious then ever. But Windows 286 applications like PageMaker, Excel and Corel Draw can make you
wait while they work. Not with the Hercules Graphics
Station Card—it'll run Windows 286 programs up to five
times faster than aregular VGA card and at higher
resolutions too! And soon it will bring even more
performance to Windows 3.0 applications.
The secret is the on-board Texas Instruments 34010
graphics processor. It frees the CPU from the drudgery
of graphics functions and screen memory control so you
won't have to wait for your screen to catch up with you.

[rm.VGA on UP
A whole megabyte of video memory lets the Hercules
Graphics Station Card offer afull range of modes—from
VGA up to 1024 x768 resolution with 256 colors, and plenty
in between. So it will run all your software—from general business
to complex design programs. And as your software needs become even
more sophisticated, you won't need to shop for anew video card.

hIE-

go

Computer images can look realistic when software can access more
colors. The 16- and 24- bit color
modes on the Hercules Graphics
Fiii
kifics,
Station Card allow any standard
ft
analog monitor to display up
to 16.7 million colors for high
quality photo-realistic images.
And best of all, you can have all
these features for less than you'd
think. Call us at 800 532-0600, ext. 245 (U.S.) or 800 323-0601, ext. 246
(Canada) for the quickest way to your Hercules dealer.
Copyright, 1990 Hercules CompurerTeceology lec.,921 Parker Street, Berkeley, CA 94710. Hercules and Hercules Graphics Station Card are trademarks
of Hercules Computer Technology. Inc. All other product names are trademarks of their respective owners.
Circle 323 on Reader Service Card
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Haven't
you
heard?

You should know about EasyFlow!
Chances are you've heard one of our 80,000
ecstatic customers talking about EasyFlow.
They're talking about how much time you can save on flowcharts
and data flow diagrams and how EasyFlow, unlike most
"screen draw" programs, is dedicated to fast composition and
modification of flowcharts and data flow diagrams.
They're talking about the automatic line routing, automatic text
centering, the slick cut & paste and how they can create charts and
then cleanly move them into adesktop publishing program.
They're talking amongst themselves but they don't tell their bosses.
Their bosses think they had to sweat bullets to come up with these
amazing results. You mean you still do?!
They're saying EasyFlow works with most matrix printers, laser
printers and plotters and comes with a200 page manual.
They're saying they got all this plus 350 context sensitive help
messages on screen for only $149.95
and that RUSH delivery is available.
If you haven't heard, call us and find out for yourself
what everyone else is talking about!

Eas Flow
Flowcharting Made Easy!
HavenTree Software Limited
P.O. Box 1093 -A Thousand Island Park, NY 13692
Order Desk: 1-800-267-0668
Info: (613) 544-6035 ext.80 Fax: (613) 544-9632
From our fax to yours... Info Fax: (613) 544-2049
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ITEMS DISCUSSED
Hotshot Graphics 1.7
Symsoft Corp.
444 First St.
Los Altos, CA 94022
(415) 941-1552
Inquiry 991.

$247

BIX (ibm.os2/listings) and get ahold of
ANIMATE.EXE. It replaces the gray
background with either a moving starfield, fireworks, walking lines, or kaleidoscopic wallpaper.
Two Short HPFS Tips
Iwas asked by two readers—Jim Gilliland and Christopher Boaro—to add to
my discussion of afew months ago about
High Performance File System speed. I
found HPFS's speed improvements over
file allocation table-based systems to be
measurable but nonspectacular. I said
then that Ireally don't care about the
speed improvement, as Iwas happy
enough about long names, extended attributes, and the rest.
Both readers ask me to point out that
the big HPFS performance improvement
comes with a big cache—not the 64Kbyte cache that gets set up by default, but
a256K- or 512K-byte cache. (You just
change the line in your CONFIG.SYS
that says IFS =C: \
0S2 \HPFS.IFS-C:64
so the 64 is expanded to whatever size
your memory can bear.) Then you can
turn on "lazy writes" by adding RUN
=C: \
0S2 \
CACHE.EXE /LAZY:ON to
CONFIG.SYS.
A final tip for the month: When doing
aclass for aclient, Ireformatted an entire 20-MB hard disk drive and installed
HPFS. The next day, the client called
me, as he was trying to reformat the drive
back to DOS. He'd boot from a DOS
floppy disk, try to format C, and get
"format failure." It took me aminute to
realize what was going on: HPFS uses a
new "partition ID" code. It's different
from DOS's partition ID code—hence
the format failure. The fix is easy. Run
DOS FDISK, delete the HPFS partition,
and then create a new DOS partition.
Then you can format without trouble. •
Mark J. Minasi is amanaging partner at
Moulton, Minasi & Company, a Columbia, Maryland, firm specializing in technical seminars. He can be reached on
BIX as "mjminasi."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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um Cable Interface
Nr" STAN' - 'UPS MODELS
250 VA To 2300 VA
SMe%.vave Output I msec Transfer MAX
More Features & Power at a Lower Price
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Shutdown Interface To:
• Microsoft

• 3Com

LAN Manage: 2.0

• System V Unix

• Novell

• SCO Xenix

▪ Banyon

• Custom Configurations
Any System

SHUTDOWN SOFTWARE FOR
NOVELL & SCO XENIX

MINUTIEVIIAN'
UNINTERRUPTIBLE POWER SUPPLIES
SLIMLINE AT650

1
'

.. mom.
•

NEW A.T. MODELS
Model
AT250
AT450
AT600
AT650
AT800
AT1200
AT1600
AT2300

List Price
$ 339.00
$ 469.00
$ 689.00
$ 599.00
$ 879 00
$1179.00
$1479.00
$1979.00
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Ask About Our Novell Approved

MONITOR BOARDS
PARA SYSTEMS, INC.
ON-LINE UPS MODELS
1000VA To 5000VA
Sinewave Output
220 Volt Models for International use Available
Circle 197 on Reader Service Card

1455 LeMay Drive
Carrolkon, TX 75007
FAX: (214) 446-9011

Telephone:
(214) 446-7363
TELEX: 140275 OMEGA

1-800-238-7272

With Windows you can
Adobe Systems ... NCP
Elllustrator Windows 1.0
$279.
EStreamline Windows 1.0
229.
(Entire Adobe Type Library, from 1to 133
are available. Call for more information.)
Aldus ... NCP
1332 OPageMaker 3.01
499.
Alpha Software ... NCP
5104 EAlpha Four 1.1
319.
4103
Alpha Works 2.0
89.
Application Techniques ... NCP
1214 EPizazz Plus 2.0
69.
Ashton-Tate ... NCP
6922 EMultiMate 3.31
69.
4450 OdBASE IV 1.0
499.
Autodesk
NCP
4519 EAutosketch 2.0
95.
6119 EAutosketch Animator 1.0
245.
Avery ... NCP
6006 ELabel Pro 1.0
49.
Bitstream
NCP
ECollections: Newsletters, Flyers, Books
& Manuals, Reports and Proposals,
Presentations or Spreadsheets each 159.
EFontware
each 99.
6591
6590

Intel ... 5years
4275 Connection CoProcessor-Send and
receive faxes from within many popular
applications. 2400 bps modem option also
available. Includes free copy of Fax-it
software for Windows
$529.

u 31/
2"format available from us. Specify
when ordering.
Ei package includes both 51/
4"and 31/
2"
disks.
31/
2"format available from manufacturer
by request. Call us for details.
CP-copy-protected; NCP-not copy-protected.

5506
2908
5611
4798
4325
5829
5876
5494
2762
3950

7071
2228
4479
2265

We only carry the latest versions of products.
Version numbers in our ads are current at press
time.

Microsoft ... NCP
7010 O Windows 3.0-It's what the GUI
("gooiefl) gurus have been waiting for. The
latest in Graphical User Interface for MSDOS machines. Lets each application access
much more memory and do it faster. .$89.

1447
6245
4330
4332
6242
1514
5408

Broderbund
NCP
7289 CI Prompt 1.0-Makes hard disk
management under Windows quick and
easy. Search, move, copy, rename, delete,
compress, or encrypt files in one easy step.
Even view contents of most files
$79.

1434
1433
7288
7289
6419
6004

..«•••••••..

Bloc Publishing ... NCP
EFormTool 2.01
EPopDropPLUS 1.0
Borland International
NCP
117eTurbo C Professional Pack 1.0 ...
FTurbo Pascal Professional Pack 1.0
EQuattro Pro 1.0
EParadox 3.0
Brightbill-Roberts
NCP
1111-lyperpad 1.0
Broderbund ... CP
['New Print Shop (NCP)
EMemory Mate 3.01 (NCP)
EPrompt 1.0 for Windows
f
- Dragnet 1.0 for Windows
ButtonWare
NCP
F.EPC-File 5.0
Caere ... NCP
FOmnipage 386 2.1

11E1/

IM'

d111.
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4880
5825
2324
2323

Central Point ... NCP
EPC Tools Deluxe 6.0
$89.
(=Copy II PC 5.0
27.
Chronos Software ... NCP
EWho•What•When 2.0
179.
Concentric Data Systems ... NCP
ER & R Relational Report Writer 38 109.
Corel Systems ... NCP
ECorelDRAW! 1.2
329.
Crosstalk Communications ... NCP
OCrosstalk XVI 3.7
119.
ECrosstalk for Windows 1.0
129.
Data Storm ... NCP
EPROCOMM PLUS 1.1
65.
Delrina Technology ... NCP
lPerFORM 2.1 ($30 rebate!) ....159.
Delta Technology ... NCP
[]Direct Access 5.0
52.
Digital Composition Systems ... NCP
Edb Publisher Report Maker 2.0 .185.
Dow Jones ... NCP
ENews/Retrieval Membership Pkg. 24.
5th Generation ... NCP
DMace Utilities 1990
89.
EFastback Plus 2.1
109.
FormWorx
NCP
EFormWorx with Fill & File 2.5 ... 85.
Fox Software ... NCP
Et FoxPro 1.0
489.
EFoxbase Plus 2.1
199.
Franklin Software ... NCP
Language Master 2.2
59.
Funk Software ... NCP
OSideways 3.21
42.
EAllways 1.1
115.
Generic Software ... NCP
BlGeneric CADD Level 3 1.1.3 ...225.
Great American Software
NCP
DOne Write Plus Accounting Sys. 2.06 179.
[Money Matters 1.0
55.
Harvard Associates ... NCP
IRPC Logo 3.0
59.
Hilgraeve
NCP
17 HyperACCESS/5 1.1 (DOS &OS/2) 115.

55.
59.
175.
175.
325.
469.
85.
39.
45.
79.
89.
75.

Corel Systems ... NCP
5506 DCore/DRAW! 1.2-The world's finest
PC illustration software now comes with
even more value: CorelTRACE, over 100
typefaces, over 300 clip-art images, aPantone
license-all bundled in for free
$329.

599.
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6575

6188
2233

SOFTWARE
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4387
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The four-digit number next to each product
is the product's ITEM NUMBER. Please refer
to this number when ordering. Thank you.
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have the same interface
6187
6599
2408
6222
2426
6882
5191
5417
5653
5134
2660
2798
7002
6234
6597
6787
2731
6890
6891
2860
7010
2904
2901
6195
2856
6133
5188
2894
2895
2853
2880

IBM
NCP
EStoryboard Plus 2.0
ECurrent 1.0
Individual Software
NCP
EProfessor DOS 4A
1711Resume Maker 1.0
Intuit
NCP
1Quicken 3.0
LaserTools
NCP
DPrintCache 2.2
Lord Publishing ... NCP
ERonstadt's Financials 1.02
Lotus ... NCP
E1-2-3 3.0
E11-2-3 2.2
EMagellan 2.0
OFreelance Plus 3.01
MECA ... NCP
OManaging Your Money 6.0
EHome Lawyer 1.0
Microcom
NCP
ECarbonCopy Plus 5.2 (2 req.).
Micrografx
NCP
inDesigner 3.0
Micro Logic ... NCP
Info Select 1.1
Microlytics
NCP
EGOfer 2.0
MicroMaps
NCP
OAtlasPC 1.0 (PCX version)
EAtlasPC 1.0 (EPSF version)
Microsoft ... NCP
ELearning DOS 2.0
EWindows 3.0
DWorks 2.0
DWord 5.0
lWord for Windows
ElExcel 2.1 (red. 80286/80386)
111Excel for OS/2 1.0
LiQuickPascal 1.0
EQuickBASIC 4.5
DOuickC 2.0
EC Compiler 6.0
B1Macro Assembler 5.1

$239.
239.
27.
29.
39.
99.
75.
call
call
119.
345.
119.
69.

..115.
489.
55.

45.
105.
35.
89.
99.
209.
329.
call
339.
55.
69.
69.
339.
99.

Syrnantec ... 1year
3425 III Q&A 3.0-The top-rated, best-selling
integrated database and word processor
offers simple mail merge, detailed reporting,
versatile word processing, advanced network,
support, and more
$229.

3546
3542
3499
3478
3496
3493
3482
6289

45.
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Multisoft
NCP
EPC-Kwik Power Disk 1.0
$49.
EPC-Kwik Power Pak 1.5
79.
Nolo Press ... NCP
2982 EWillMaker 3.0
35.
Norton-Lambert ... NCP
4928 EClose-Up Customer 3.0
135.
4929 EClose-Up Support 3.0
165.
PC Globe ... NCP
5902 DPC Globe 3.0
39.
5900 oPC USA 1.0
39.
Personics
NCP
3126 ESeeMORE 2.0
54.
4384 EUltravision 2.0
79.
Peter Norton ... NCP
3152 ENorton Commander 3.0
99.
3146 EAdvanced Utilities 4.5
99.
6397
The Norton Backup 1.0
99.
Precision Software ... NCP
6600 ESuperbase 4for Windows
429.
Quarterdeck ... NCP
6422 EQRAM 1.0
49.
3221 CExpanded Memory Mgr. 386 5.0 59.
3220 EDESQView 2.26
79.
4586 EDESQView 386 1.1
129.
6400 EManifest 1.0
39.
6805
4925

3412
3425
3431
6564

Broderbund
NCP
7228 111Dragnet 1.0-Lightning fast text
retrieval for Windows. Searches through
any file format. Cut &paste into Windows
programs or launch the application and data
file in one easy step
$89.

MI
Reality Technologies ... NCP
EWealthBuilder 1.01
145
Reference Software ... NCP
4396 EGrammatik IV 1.0
52.
Revolution Software ... NCP
4480 EVGA Dimmer 2.01 (screen saver) .19.
RightSoft
NCP
4155 ERightWriter 3.1
54.
Samna ... NCP
5799 E:Ami Professional 1.0
309.

2987
6994
6253

Softiogic Solutions ... NCP
EIDisk Optimizer 4.05
45.
ESottware Carousel 4.0
55.
Software Publishing ... NCP
OPFS:First Publisher 3.0
99.
EPFS:First Choice 3.02
105.
EProfessional Write 2.2
165.
EProfessional File 2.01
199.
EHarvard Graphics 2.13
339.
EDraw Partner 1.0 (for Harvard Graph.) 59.
Symantec
NCP
EGrandview 1.0
199.
EQ&A 3.0
229.
OTimeline 4.0
469.
Systems Compatibility ... NCP
ESoftware Bridge 4.1
79.
TIMESLIPS
NCP
ETimeslips Ill 3.4
169.
EPercentEdge 1.0
69.
Timeworks
NCP
115.
EPublish-It! 11

14E a D

6572

Franklin Software ... NCP
7071 ElLanguage Master 2.2-Provides
dictionary definitions for 80,000 words plus
the largest thesaurus available. The writing
tool that's just ahot key away. Supports all
major word processors
$59.

1-800/776-7777
7408
PC Connection
6Mill Street
Marlow, NH 03456
SALES 603/446-7721 FAX 603/446-7791

Mime

I UN
es ,
Bitstream
NCP
tware-52 different typeface packages in
point sizes from 2to 144
each $99.
DCollections-Typeface packages designed to
produce Books &Manuals, Reports &
Proposals, Newsletters &more. each $159.
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ALL ITEMS SUBJECT 10 AVAILABILITY. PRICES SUBJECT 10 CHANGE WITHOUT NOTICE.

For your writing and
RECREATIONAL/EDUCATIONAL

WORDspeR ;

Broderbund ... CP
EWherefTime Carmen Sandiego?. .$32.
EThe Playroom
32.
ESimCity
33.
Electronic Arts ... NCP
6436 EIJ Hunt for Red October
20.
4659 EIChessmaster 2100 (CP)
35:
5804 ElDeluxe Paint II (Enhanced)
89.
Microsoft ... NCP
2858 EFlight Simulator 4.0
39.
Parlor Software ... CP
3159 OBridge Parlor 2.3
49.
Penton Overseas ... NCP
EVocabuLearn/ce Levels I& II (French,
Italian, German, Spanish, Russian,
and Hebrew)
each 39.
Sierra On-Line ... CP
6023
lLeisure Suit Larry III
39.
6796 ECodename: Iceman
39.
6972 EConquests of Camelot
39.
5701
6295
5851

Ram
411141" 11111111ll

WordStar International ... NCP
6791EWordStar Prof 6.0-Offers support for
advanced scalable-font laser printers (including the new Hewlett-Packard LaserJet III),
Advanced Page Preview, plus the word
processing features you need
$279.
TOPS ... NCP
EITOPS Network Bundle 3.0
159.
Flashcard 2.1 (AppleTalk network card;
1year warranty)
155.
Traveling Software ... NCP
4190 Battery Watch 2.0 (3 1/
2"only)
35.
5179 ELapLink1113.0
95.
True BASIC ... NCP
3561 ETrue BASIC 2.1
52.
Vericomp
NCP
3765 ElSoftBytes 2.0
35.
6771 ElMemory Master 1.0
45.
WordPerfect Corp. ... NCP
3804 EWordPerfect 5.1
265.
6685 EDrawPerfect 1.0
279.
WordStar International
NCP
6791 oWordStar Prof. 60
279.
Xerox ... NCP
3812 EVentura Publisher 2.0
529.
XTREE
NCP
6161
EiXTreePro Gold 1.3
75.
6675
3720

1299
6795
4107
6980
7001
7000
6998
6999

TOPS ... NCP
6675 ENetwork Bundle for DOS 3.0-Allows
you to quickly and easily share files, electronic mail, and printers between your Apple
Macintosh, IBM PC and/or Sun Workstation.
Now includes Inbox EMail software. $159.
Spectrum Holobyte
NCP
EWelltris
Stone & Assoc. ... NCP
3438 EYoung Math (ages 5to 8)
3439 E2nd Math (ages 7to 16)
True BASIC, Inc. ... NCP
1119Kemeny/Kurtz Math Series
10 titles
each
5993
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7296 II1Business Gallery

7297 FRecreation Gallery

$54.
54.

American Power ... 2years
200DL (stand-by power source)
360SX (stand-by power source).
450AT (stand-by power source).
520ES (stand-by power source).
600LS (stand-by power source).

1604
1608
1694
1707
1708
6901

22.
27.

5655

45.

HARDWARE

6812
6811
7107
7106
7105

5787
5788

22.

Manufacturer's standard limited
warranty period for items shown is
listed after each company name.
Some products in their line may
have different warranty periods.

Software Publishing ... NCP
NEW! Business Gallery and Recreation
Gallery with hundreds of images for the
new First Publisher 3.0.

MECA ... NCP
7002 IHome Lawyer 1.0-Let Hyatt Legal
Services help you through the legalese by
using plain English. Contains 16 commonly
used documents and guides you step-by-step
through each one
$69.

1906
1904
5183
1930
6765
1917
4116
5184
1052
7157

.. 155.
..255.
..339.
..399.
..469.

2307
2308
2318

AST Research ... 2years
SixPakPlus 384k C/S/P
187.
SixPak 286 512k
209.
RAMpage Plus 286 512k
419.
VGA Plus (w/512K) (800 x600 res) 159.
Boca Research ... 5years
BOCARAM/AT PLUS (0-8 Meg ext.) 125.
TophAT (16-bit backfill 5121( to 640K,
with OK)
79.
I/O Board for AT
59.
I/O Board for Microchannel S/S/P. 109.
Brother International
1year
HL-8e Laser Printer.. . . ..... 1799.
HL-8Ps PostScript Laser Printer
2949.
Compucable ... 2years
2-Position switch box . ..
25.
Cuesta ... 1year
Datasaver 400 Watt (power backup) 429.
Curtis ... lifetime
Emerald SP-2
36.
Ruby SPF-2 (6 outlets)
55.
Ruby-Plus SPF-2 Plus
65.
Datadesk ... 3years
Switchboard
175.
Diconix ... 1year
150 Plus Printer (Parallel)
359.
Epson ... 1year
We are an authorized Epson Service Center
FX-850 (80 col, 264 cps, 9pin) ...call
FX-1050 (136 col., 264 cps, 9pin). .call
LQ-510 (80 col., 180 cps, 24 pin). ..call
LQ-850 (80 coi., 264 cps, 24 pin) ..call
LO-1010 (136 col., 180 cps, 24 pin)
call
LO-1050 (136 col., 264 cps, 24 pin) call
LQ-2550 (136 col., 333 cps, 24 pin)
call
LX-810 (80 col., 180 cps, 9pin). ...call
Printer-to-IBM cable (6 feet)
15.
5th Generation ... 1year
Logical Connection Plus 512k. ...599.
Hayes ... 2years
Smartmodem 2400
349.
Smartmodem 2400B (vemartcom 10279.
Hercules ... 2years
Graphics Card Plus
189.
MNIM
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The
Three
Biggest
1. The check is in the mail.
2. My diet starts tomorrow.
3. Performance doesn't matter
in 3270 communications.

The truth is,
for most 3270 PC-to-mainframe applications, performance DOES matter.
When you're linking multiple PCs — afew, adozen, or
hundreds — to your IBM mainframe, it just makes sense to do it
with the highest speed and efficiency available. Often, asimple

32 sessions tvitb no impact I
on your gateway PC
plug-and-play product isn't
enough.
Consider DataTalker 3270.
It's designed specifically for
high-performance, multiple-user
applications.

We deliver DataTalker 3270
on apowerful co-processor
board with on-board memory.
This allows you to offload all
communications processing from
your gateway PC, freeing it for
applications processing.
The result is that users can
perform up to 32 simultaneous mainframe sessions
with no impact on
your gateway PC's
performance.
We offer
DataTalker
3270 in both DOSand UNIX-compatible

versions. Each provides full IBM
3278/79 terminal emulation,
32 LUs, file transfer (INDSFILE).
BSC or SNA support, NetView
support, and Application Program Interface (our own plus
IBM's HLLAPI 3.0). Only 1K
of PC memory is required
a
for API applications.
DataTalker 3270
also provides full emulation of IBM 3174,
3274, and 3276 controllers, as well as IBM
3287 printers.

Only 1K of memory requited
for API applications.
To learn the truth —
and nothing but the truth —
about our high-performance
DataTalker 3270, call us today at
1-800-233-2536. Or write to us
at 3796 Plaza Drive, Ann Arbor,
Michigan 48108. FAX: 313/662-1965.

CLEO

CLEO Communications

ADivision of Interface Systems, Inc.

numbers and database.
6007
6010
5997
4306
4799
5085
6208
4690

Epson ... 1year
5183 LQ-510 Printer-Makes high quality
24 pin printing affordable. Includes push
tractor and Epson's exclusive SmartPark
paper handling features standard. 180 cps
draft, 60 cps LO (12 cpi mode)
call

3754
3582
3421
352
119
420
346
4266
4267
5336
5342
4272
5396
4275
2370
2369
4750
2371
2372
2582
5697
4518
5801
'5800
3802
5464
5151
6029
4297
6786
6669
6013
2897
2898

Hewlett-Packard ... 1year
LaserJet Ill (w/toner)
1699.
LaserJet HP (w/toner)
1069.
Intel ... 5years
2400B MNP Internal Modem . .199.
2400B Internal Modem 2(for PS/2) 249.
2400 Baud External Modem
179.
2400EX MNP Modem
229.
Inboard 386/PC w/1 Meg (w/free Am0 519.
Above Board Plus 512k
419.
Above Board Plus I/O 512k
449.
Above Board Plus 82Meg
599.
Above Board Plus 8I/O 2Meg
629.
Above Board 2Plus 512k
'169.
Above Board MC 32 Ok
359.
Connection CoProcessor(w/Fax-it) 529.
MATH COPROCESSORS
80287-8 (for 8MHz 80286 CPU's) . 199.
80287-10 (for PS/2 Models 50 & 60) 229.
80387SX (for 80386SX CPU's). ...309.
80387 (for 16 MHz 80386 CPU's). .349.
80387-20 (for 20 MHz 80386 CPU 's)399.
Kensington Microware ... 1year
Master Piece Plus
109.
Expert Mouse (Trackball for PS/2) .115.
Key tronic ... 3years
101 Plus Keyboard
99.
Kraft ... 5years
New Game Adapter (2 game ports). 27.
3button Thunder Joystick
29.
Trackball
69.
Logitech ... limited lifetime
C9 Mouse for PS/2's
69.
HiREZ Mouse (C9)
85.
Trackman (Trackball) serial 85. bus 89.
ScanMan Plus (hand scanner) .. .185.
ScanMan w/Catcnword 1.0
315
Micron Technology ... 2years
Intensify 2Meg Expansion for HP
LaserJet II (upgradeable to 4Meg). 329.
Beyond Mem. Brd. for Modd 50 (5/2k) 359.
Microsoft ... lifetime
Mouse with Paintbrush
109.
Mouse with Windows 3.0
149.

3202
3200
6779
7072
7054
6839
6833
6834

MicroSpeed ... 1year
PC-TRAC Trackball serial $75. bus $85.
FastTRAP 3D Trackball serial 99. bus 109.
Mouse Systems ... lifetime
Trackball (1 yr wmty) serial 75. bus 85.
PC Mouse II w/PC Paint +
89.
NEC ... 2years
Multisync 2A (VGA Monitor)
499.
Multisync 3D Monitor
689.
Multisync 4D Monitor1199.
Orchid Technologies ... 4years
ProDesigner VGA (800 x600) ....249.
PC Power & Cooling ... 1year
REPLACEMENT POWER SUPPLIES
Turbo Cool 150 (25° -40° cooler)
129.
Silencer 150 (84% noise reduction) 115.
Pacific Data Products ... 1year
25 Cartridges in One! (for LJ Il, 111? IID) .275.
25 Cartridges in One! (for II Ill)
349.
Memory upgrade for LaserJet IIP/III
1Meg
179.
2Meg
249.
Memory upgrade for LaserJet II
1Meg
179.
2Meg
249.
Pacific Page (PostScript Cartridge for
LaserJet
379.
Pacific Page (for LaserJet II)
499.

The he Inboard »3' PC
wu %%flit Else

Intel ... 5years
2346 Inboard 386/PC with Free Samna AmiGives you 80386 processing power, 1Mb
RAM, and Samna's powerful windowsbased word processor (regularly at $129).
30 Day Money Back Guarantee
$519.
Practical Peripherals ... 5years
3101
1200 Baud Internal Modem
65.
3100 1200 Baud External Modem (mini)
77.
3103 2400 Baud Internal Modem
135.
3102 2400 Baud External Modem
179.
5286 2400 Baud Int. MNP Modem (Lev. 5) 175.
5285 2400 Baud Ext. MNP Modem (Le/ 5) 209.
4542 2400 Baud Internal Modem for PS/2. 229.
Reflection Technology .. 1year
7127 Private Eye (visual display)
499.

1-800/776-7777
740B
PC Connection
6Mill Street
Marlow, NH 03456
SALES 603/446-7721 FAX 603/446-7791

NI
MC

5
5
5

2
2

2
5

5

Micro Logic ... NCP
6787 IiiInfo Select 1.1-The fastest most exciting new way to deal with notes, ideas, plans,
contacts, and all your RANDOM information. Easy yet powerful. Endless uses .$55.
SAFE Power Systems ... 2years
Safe 425W (standby power bkup) 329.
Safe 400S
409.
SOTA Technology ... 2years
5111
SOTA 286i-12 (12 MHz accelerator) 269.
5402 SOTA 386i-16 (16 MHz accelerator) 389.
Targus ... lifetime
7028 Foliopac 1
79.
4899 Nylon Laptop carrying case
55.
6037 Premier leather carrying case ... 199.
TheComplete PC ... 2years
5598 TheComplete Half Pg. Scanner 400 189.
5140 TheComplete Page Scanner
549.
5828 TheComplete Communicator
559.
Tripp Lite ... 2years
6199 Isobar 4-6 (4 outlets, 6ft. cord)
49.
6200 Isobar 6-6 (6 outlets, 6ft. cord)
59.
6019 LS 600 Line Stabilizer
85
Video 7 ... 7years
5883 1024i VGA (includes 512k)
289.
4931 VRAM VGA 512k
399.

4562
6747

5

e

6
6

2

I

Intel ... 5years
Features data compression for faster throughput and error-correction for more reliable
transmissions.
6421 2400B MNP Internal Modem
$199.
6420 24XEX MNP Modem
229.
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•DEFECTIVE SOFTWARE REPLACED IMMEDIATELY. DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION.
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Learn one. Learn all.
DRIVES
1676
116
117
113
499
500
917
502
500
190
010
602
425
424

285

IOMEGA ... 1year
Bernoulli II Single 44 Meg Internal $995.
Bernoulli II Dual 44 Meg External
1969.
44 Meg Cartridge Tripak (5 1
4 "). .
/
.249.
Controller Cards (required)
PC2 Card
169.
PC2B Card (bootable card)
229.
Mountain Computer ... 1year
40-60 Meg Internal Tape Drive. ...379.
83-152M Ext. Tape Drive
799.
83-152M Int. Tape Drive
629.
DC2000 Pre-formatted Cartridges ea. 35.
Pacific Rim ... 1year
1.2 Meg External (for PS/2's)
215.
1.44 External (for PC/XT/AT)
239.
Plus Development ... 2years
Hardcard II 40 Meg (19 ms)
599.
Hardcard II 80 Meg (19 ms)
699.
Seagate ... 1year
FREE PCTV® Hard Drive Installation
Tape with purchase of 20, 30 or 40 Meg
Seagate drive for the IBM PC (not for
AT). Beta or VHS.
20 Meg Int. Hard Drive ST225
(w/controller and cables, 65 ms) ..275.

1019
5511
1050

CompuServe
CompuServe Information Service. $24.
Cables ... lifetime
Smartmodem-to-AT cable (10 feet)
15.
Right Angle Printer cable (6 feet). . 15.
Parallel Printer cable (15 feet)
19.

286
554
951
670
326

2789
2790

PC Connection
Exclusive!

Reflection Technology ... 1year
7127 Private Eye -A large screen in asmall
box. Atiny virtual display whià offers afullsize, 12" IBM CGA auxiliary screen to PCs &
laptops. View privacly in planes or meetings.
Brighter than LCDs. Great for games! $499.

$79.

85.

31/
2"20 Meg Int. Hard Drive ST125-1
(28 ms) (w/controller, cables, mounting
equip. for PS/2 Model 25 or 30 or PC/XT
-specify computer)
339.
30 Meg Int. Hard Drive ST238
(w/controller and cables, 65 ms) ..289.
40 Meg Int. HD ST251-1 (28 ms) ..359.
TEAC ... 1year
720k Drive (specify XT or Al; 31
/ ") .79.
2
1.44 Meg Drive for XT (3 1
/ ")
2
99.
1.44 Meg Drive for AT (includes Bastech
software utilities, 31
/ "copy prot.) . 119.
2

Checkfree
CheckFree

25.
.........

...m..

Microsoft ... NC?
6195 Word for Windows-Combines the
power of Word for the PC with ease of use
and WYSIWYG accuracy of Microsoft
Windows. Supports cut &paste from other
Windows programs
$329.
2792
2793
3291
3292
3297
3298
6659
..OMM......
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• We accept VISA and MASTERCARD only.
• No surcharge added for credit card orders.
• Your card is not charged until we ship.
• If we must ship apartial order, we never charge
freight on the shipment(s) that complete the order
(in the U.S.).
• No sales tax.
• All U.S. shipments insured; no additional charge.
• APO/FPO orders shipped 1st Class Mail.
• International orders U.S. $250 minimum.
• Upon receipt and approval, personal and company
checks clear the same day for immediate shipment
of your order.
• COD max. $1000. Cash, cashier's check, or money
order.
• 120 day limited warranty on all products. •
• To order, call us Monday through Friday 9:00 AM to
1:00 AM, or Saturday 9:00 AM to 5:30 PM. You can
call our business offices at 603/446-3383 Monday
through Friday 9:00 AM to 5:30 PM.

Ashton-Tate
NC?
6922 OMultiMate 3.31 -Upgrade to
MultiMate 4.0 through Ashton-Tate for
$79.50. Total cost $151.50 including shipping. Save over $400 on list price of $565.
Call for details
$69.

MISCELLANEOUS
360

256k DRAMs (100 nanosecond). ..call
256k DRAMs (120 nanosecond). ..call
1Meg x9SIMMs (100 nanosecond) call
1Meg x9SIMMs (80 nanosecond) call
1Meg Crups (80 nanosecond) ... call

OUR POLICY

Maxell ... lifetime
51/
4"MD2-D 360k Disks (Qty. 10) .
... 12.
51/
4"MD2-HD 1.2Mb Disks (ay 10). . 19.

7029 Foliopac 2
(44th optional A.C. adaptor pocket)

6556
3248
4366
5510
5746

DISKS

Targus ... lifetime
New luxurious leather cases designed for all
popular models of "Notebook" style laptops.
7028 Foliopac 1

MEMORY

31/
2'DS/DD 720k Diskettes (Qty. 10) .
.14.
31/
2"DS/HD 1.44Mb Diskettes (Qty. 10) 27.
Sony ... lifetime
51/
4"DS/DD 360k Disks (Qty. 10) .
...10.
51/
4"DS/HD 1.2Mb Disks (Cy 10) ..
.19.
31/
2"DS/DD 720k DiskeRes (Qty. 10) .
.13.
31/
2"DS/HD 144Mb Diskettes (Qty 10) 22.
OD 2000 Tape Cartridge
19.

SHIPPING
Note: Accounts on net terms pay actual shipping.
Continental US:
• For heavy hardware items such as printers, monitors,
Bernoulli Boxes, etc. pay actual charges. Call for UPS
2nd-Day & Next-Day-Air.
• For all other items, add $3 per order to cover UPS
Shipping. For such items, we automatically use UPS
2nd-Day-Air at no extra charge if you are more than 2
days from us by UPS ground.
Hawaii:
• For monitors, printers, Bernoulli Boxes, computers,
hard drives, and power backups, actual UPS Blue
charge will be added. For all other items, add $3 per
order.
Alaska and outside Continental US:
• Call 603/446-7721 for information.
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Mark L. Van Name and Bill Catchings

NETWORKS
SHOULDN'T BE
THIS HARD
Getting ready to work
on aLAN involves alot
of hassle. Why?

A

nyone who's ever had to get a
bunch of PC compatibles ready
to go on a LAN will tell you
that setting them up is too darn
hard. First, you have to install the network adapter of your choice—Ethernet,
Token Ring, ARCnet, or whatever. That
job wouldn't be that bad if all you had
to do was open your system, insert the
board, and connect the network cable,
but that's only the beginning. You have to
make the network board work, which
means fiddling with such PC goodies as
interrupts (IRQs), DMA addresses, I/O
ports, and memory addresses. Nothing is
worse than having a LAN board that
gives you only three interrupt choices,
all of which you're already using with
other boards in your machine.
The source of all this confusion, of
course, is the PC architecture, which
doesn't automatically recognize add-in
boards (or much of anything else attached to the system, for that matter).
The Micro Channel and Extended Industry Standard architectures promise some
help in this area, but most people are still
using PCs with the classic AT-bus architecture. The problem of managing add-in
boards of any type is bad enough that a
whole subindustry of products, such as
Quarterdeck Office Systems' Manifest,
exists to help you figure out what's going
on in your PC.
Once you have installed the network
adapter, you have to load the drivers for
that board and your network operating
system. With NetWare, that process involves generating the client software, or
shell, by running a special program,
SHGEN. Worse, you need a different
combination of drivers and client software for every board configuration and
ILLUSTRATION: KENT CHRISTIANSON ® 1990

LAN operating-system combination.
The final step is to enter the right commands in the right sequence, and then
you're ready to log onto the server of
your choice—whose name you must already know.
None of this, by the way, even touches
on the problems of network administration—we'll talk about them in future columns. This month, we'll focus strictly
on the hassles that you must endure just to
use the network.
The Mac Alternative
If you're used to PC networks, this setup
process might not seem too bad. It might
even seem reasonable—but that only
means that you can learn to live with anything. To see just how much easier it can
be, consider the Mac.
To connect aMac to aLocalTalk network, you plug the LocalTalk cable into
the printer port that's standard on every
Macintosh. Then you turn on the Mac

and bring up the Chooser desk accessory
(also standard on every Mac). Click on
the AppleTalk icon and activate AppleTalk, and the Chooser presents you with
alist of available servers. Pick the one
you want, and you're in business; the
server's disk icon will appear on your
screen. The Chooser will even ask if
you'd like to connect to this server automatically each time you turn on your
Mac, so you don't have to go through this
minor hassle again.
You couldn't ask for much more, although we would like to see the Mac
automatically give you the option of connecting to any new servers when it boots
up. The first time you turned on your
Mac, it would ask if you'd like to connect
to each of the available servers; thereafter, it wouldn't bother you unless anew
server came on-line.
To be fair, even aMac forces you to do
more work if you want to use an Ethernet
continued
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or Token Ring adapter: then you have to
open the case, stick in the board, and
drag some drivers from the disk that
came with the board into your system
folder. Mac boards configure themselves
automatically, however, so there's no
messing with interrupts or DMA addresses or any other such rot.
Why the Difference?
This comparison between Macs and PCs
may seem grossly unfair, but it's not.
Why, after all, should millions of PC
users have to work so much harder than
Mac users to use aLAN?
The problem is that the PC world has
become a multiparty system, while the
Mac world is still abenevolent dictatorship. Apple, love it or hate it, set the Mac
LAN standards, and now everybody's
following them. True, TOPS and 3Com
offer Mac LAN operating-system alternatives, but even those vendors are making their products compatible with
Apple's AppleTalk File Protocol (AFP),
the file access protocol at the heart of
Mac LANs.
PC users, on the other hand, live in a
world of relatively open standards, where

they're free to choose from NetWare,
LAN Manager (in all its many flavors),
LANtastic, or any of several dozen other
LAN operating systems. Each of those
products uses different client software
and works with adifferent subset of the
many available LAN adapters.
So, what's apoor buyer to do? Don't
get us wrong—we're not arguing for any
kind of PC LAN dictator, benevolent or
otherwise. The disadvantage to Apple's
domination is obvious: Note, for example, how slow Apple was in bringing
Ethernet and Token Ring to the Mac, and
how high Mac prices are relative to the
costs of PCs of equal power.
What we are suggesting is that LAN
users and buyers everywhere start demanding better treatment.
Look at today's system vendors. You
can call the PC vendor of your choice and
order aPC with amonitor, ahard disk
drive, and 2 megabytes of memory—or
whatever other configuration you want—
and it will arrive sometime later, ready
to go—or darn close. OK, you might have
to install DOS yourself, but many vendors of PC compatibles even do that for
you. (Every vendor should follow their

MODEL PCSS-8I
Serial I/O Board

lead and install the operating system that
you buy.) You should only have to hook
up your monitor and plug in the system
and monitor to get to work.
So why not add network adapters to the
list? Why can't your vendor let you call
up and say something like, "I need 10
PCs with [your configuration] and
Ethernet for NetWare 286" and then deliver exactly that? When you get your
system, you connect the keyboard and
monitor and plug the network cable into
the connector waiting on the back of your
system. Let the vendor deal with the hassle of making the network adapter work
with the rest of the system; after all, who
knows the system better?
It's also time for vendors to start seriously considering adding network support to their motherboards; Ethernet and
Token Ring chip sets are now available,
and they're shrinking rapidly in size and
cost.
That's not the end of it. The system
vendor should set up each machine's
AUTOEXEC.BAT (and, if necessary,
CONFIG.SYS) file, so that you can connect to the network immediately, or the
continued

Read Mac Disks in aPC

The PCSS-8I is GTEK's most
popular intelligent eight channel serial I/O card. The PCSS81 supplies a 15 MHz coprocessor to reduce the serial com-

MatchMaker

munication load on your computer. The PCSS-8I comes with
32K bytes of DYNAMEMORY—. DYNAMEMORY — allocates
and deallocates memory to transmit and receive queues as
needed, which perform as if it has 512K bytes of buffer memory.
BIOS interface software included. SCO — XENIX®
driver
available.

-the best way to share data between aPC and
a Mac. The MatchMaker card lets you plug a
Macintosh floppy drive into a PC.

FULL
1YEAR WARRANTY!

ORDER TOLL FREE 1-800-282-GTEK (4835)

MODEL PC-64
Serial I/O Board
The Model PC-64 from GTEK is
a high speed parallel I/0 board.
It allows you bit-wise manipulation of eight bit ports. The board
has 8ports for atotal of 64 bits.
Each port contains fused 5, 12 and -12 volts from the computer.

G T
I É-17_

DEVELOPMENT HARDWARE & SOFTWARE
P.O. Box 2310
Bay St. Louis, MS 39521-2310

Fax: 1-601-467-0935 • MS &Technical Support 1-601-467-8048
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Circle 110 on Reader Service Card
(DEALERS: 111)

•Easy-to-install half-size card.
•Use any external Macintosh drive.
•DOS-like command software included.
•1year warranty, Made in USA.
•Also available; MatchPoint-PC to
read/write Apple II disks.
':..by far the most cost effective solution..." PC WEEK
Mic ro Soluti on
Computer Products

132 W. Lincoln Hwy.
DeKalb, IL 60115
(815) 756-3411

Circle 160 on Reader Service Card

Our Printer Sharing Unit
Does Networking!
An Integrated Solution

MasterLink - utility diskette for PCs

it. We also have automatic switches, code-

Take our Master Switch

comes with every unit and unleashes the

activated switches. buffers, converters,

sharing device, combine it with MasterNet

power of the switch with its memory-resident

cables, protocol converters, multiplexers,

networking software for PCs, and you've

access to the commands and menus.

line drivers, and other products.

,asophisticated

got an integrated solution for printer and

Other Products

Commitment to Excellence

plotter sharing, file transfer, electronic mail,

We have afull line of connectivity solutions.

At Rose Electronics, we're not satisfied

and a lot more. Of course you can also

If you just want printer sharing, we've got

until you're satisfied. That's why we have

share modems, minis, and mainframes or

thousands of customers around the world

access the network remotely. Installation

including large, medium, and small

and operation is very simple.

businesses, factories, stores, educational

Versatile

institutions, and Federal, state, and local

Or you can use the Master Switch to

governments. We back our products with

link any computer or peripheral with aserial

full technical support, aone-year warranty,

or parallel interface. The switch accepts

and a thirty-day money-back guarantee.

over 20 commands for controlling the flow
of data. It may be operated automatically,
by command, or with interactive menus. Its
buffer is expandable to one megabyte and
holds up to 64 simultaneous jobs. The

IteIROSE
ELECTRONICS

Call now for literature or
more information.

(800) 333-9343

ecie a Zo4e ecx 94(44 caoeftedeeft
P.O.

Box

742571

•

Houston,

Texas

77274

• Tel

(713)

933-7673

Circle 244 on Reader Service Card

• FAX

(713)

933-0044

• Telex

4948886

Circle 137 on Reader Service Card
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People are talking about us.
F77L-EM/32
Port 4GB mainframe programs to 80386s with this 32-bit DOS-Extender compiler. The
Winner of PC Magazine's 1988 Technical Excellence Award just got better. New Version 3.0
and OS include: Editor, Make Utility, Virtual Memory Support, DESQview Support, New
Documentation and Free Unlimited Runtime Licenses. F77L-EW32 $895 OS/386 $395
F77L
The compiler of choice among reviewers and
professionals. Includes aDebugger, Editor,
Profiler, Linker, Make Utility, Weitek and 386
Real-Mode Support, Graphics. $595

AP •

Lahey Personal Fortran 77
New Version 3.0: Full ANSI 77, Debugger,
Editor, Linker, Library Manager, Microsoft
and Borland Cinterfaces, 400 page Manual,
Unbeatable Price. $99

teem)

When people talk about FORTRAN
the name mentioned most often is

Lahey

Computer Sv,tem› Inc

Contact Ls to discuss our products and your needs. (800) 548-4778
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450
Tel: (702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256
FORTRAN IS OUR FORTE

NOW!—Non-DOS Formats for 31
2 and
/
51
/ inch disks
4
COPIES MOST
FORMATS
FLAWLESSLY.
NEW: The V3000
now supports non-dos
formats, Le., Unix,
Xenix, NCR, etc., in
addition to all IBM
formats.
Attach aVictory V3000
Autoloader to your
IBM/PC or Macintosh,
enter one or more
jobs, and walk away!
The system automatically copies 51
/ or 31
4
/
2
inch disks—up to 180

per hour. Switching
the copy drive takes
less than aminute.
Auto-Dup tests the
quality of each copy,
sorting the disks into
one of two output bins.
Do-It-Yourself
Servicing.
The Autoloader's
simple component design and diagnostics for
checking drive alignment and speed allow
you to maintain the
system without outside
service.
Call (800)421-0103.
And ask about Victory's

family of affordable
Autoloaders that support Serialization and
Custom Label Printing.

VICTORY
ENTERPRISES
Technology, Inc.

Victory Plaza
1011 E. 53 1
2 Street
/
Austin, TX 78751-1728
(512) 450-0801
Internauonally coil BFI: Frankfurt
(49-6074) 40980. London (44-622)
882467. Milan (39,2) 33100535. or
LOADPLAN: London (44-1) 2007733
or Melbourne (61-3) 5254088.

11111111111111111 MIMI
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Circle 301 on Reader Service Card

vendor should at least provide abatch file
that does the job. (You still have to know
the name of the server that you want, but
that's acompletely separate problem that
the LAN operating-system vendors
should solve.)
Let's also make LAN operating-system vendors do their part. They could cut
down the configuration process and load
the network adapter device driver at run
time; who wants a generation process,
anyway? Vendors should also standardize the client software, at least among
different versions of the same network
operating system. NetWare is already
close, and the many versions of LAN
Manager are heading in that direction,
but users should demand that vendors get
there more quickly.
Is It Feasible?
Can this grand scheme really work?
Yes—for the most part. So many different LAN operating-system and network
adapter combinations exist that no system vendor can reasonably cover them
all. Fortunately, they don't need to help
everybody—just most of us. If every system vendor offered this setup for just
NetWare and LAN Manager with only
Ethernet, Token Ring, and maybe ARCnet, that would cover over 90 percent of
the LAN marketplace. And that's good
enough for us.
We're not alone in endorsing this idea.
At least one vendor, Gateway 2000, already installs DOS and most add-in
boards for its buyers and plans to extend
that support to network boards—and the
necessary drivers for, at the least, NetWare—in the near future.
You can do your part, too: Urge your
system vendors to follow this path; if
they won't, take your dollars elsewhere.
Everybody's in this game for aprofit, so
enough lost customers will drive the
message home to even the biggest
vendors.
In the meantime, we'll keep griping at
the vendors who force us to fiddle with
IRQs and DMAs and network adapter
drivers, and we'll praise the few who
don't. Using aPC LAN just doesn't have
to be this hard. •
Mark L. Van Name and Bill Catchings are
BYTE contributing editors. Both are also
independent computer consultants and
freelance writers based in Raleigh, North
Carolina. You can reach them on BIX as
"mvanname" and "wbc3," respectively.
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

Laugh, sob, growl, warble, wail (or just talk)
across your LANtastic PC Network.
The newest version of our LANtastic PC network has
really got people talking.
You see, LANtastic is the first PC network to support
Voice. So you can actually send voice messages from one PC
to another across the LAN.
It's easy. Just pick up the telephone handset provided
with the LANtastic Voice Adapter (sold separately at $149*
per adapter), bring up ahandy menu, and talk. Use Voice
Chat to carry on arealtime conversation or save the voice
message in adigital format for playback later in your own
voice—just like regular E-mail.
Only LANtastic has Voice. And Voice is just one of the
reasons people are talking about LANtastic version 3.0.
Another is our new easy installation program that'll
have you up and running in minutes.

And disk caching to boost network speed.
Plus enhanced printing, E-mail, security
and more.
All of which led PC Magazine to conclude:
"LANtastic blows away the DOS-

PC
MAGA:.INE
EDITORS
<MM. I.
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based competition in terms of performance."
—May 29, 1990
And don't worry. Even with all

these new features, LANtastic still has
the smallest RAM overhead of any network.

PC
MAGAZINE
FDITOR,
.re,20
1.

I•9

LANtastic version 3.0. Call 602-293-6363
Developers. Artisoft offers aVoice Programmer's
Interface so you can create your own "talking" software
using the LANtastic Voice Adapter. Order it directly from
Artisoft.

ARTISOFT

Revolutionizing Connectivity
'Manufacturer's suggested retail price. Before voice messages can be sent :loun one PC to another. optional LAI4tasiic Voice Adapters must be installed on born PCs.
"'Manufacturer's suggested retail price is $249 for LANtastic 2Mbps adapters and $3. ,"for LANtastic Ethernet Adapten.
1995 ARTISOFT. LANtastic is atrademark of ARTISOFT.
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SHORT TAKES
BYTE editors' hands-on views of new and developing products
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Bringing C++ to the Mainstream

B

orland's Turbo C++
V introduces a wholly redesigned multiwindow development environment and a
full implementation of
AT&T's version 2.0 of the
object-oriented C++ language.
The new Borland IDE (Integrated Development Environment) employs multiple
overlapping and resizable
windows, but it still runs in
text mode rather than graphics mode. Windows have
scroll bars, close boxes, and
zoom boxes, and you can
move, scroll, and resize them
using the mouse with pull down menus or by keyboard
shortcuts; Ifound amixture
of the mouse and shortcuts
very convenient.
Borland has incorporated
its new VROOMM (Virtual
Run-Time Object-Oriented
Memory Manager) technology, so you can open as many
windows as you like. When
the main memory runs out,
Turbo C++ starts swapping
chunks to the hard disk, to extended or expanded memory,
or to the RAM disk (command-line switches decide
which). Iwas impressed to
find 328K bytes of memory
free when Ishelled out to
DOS with five windows open
110
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and SideKick Plus loaded!
You can point and shoot
your way through the IDE
with Macintosh-style buttons
and check boxes for setting
options. All dialog boxes that
require you to enter text (e.g.,
filenames) keep a scrolling
history list, so you can reuse
previous entries. This is a
generalization of the old
Pick feature. The directory
browser displays an Xtreelike picture of your subdirectory structure. Error messages are piled up in ascrolling window. You select one
and press Return to edit the
source file that has acursor
over the offending statement.
You can also preserve messages from previous compiles.
The editor now has cutand-paste commands and a
viewable clipboard window,
THE

although the old WordStar
commands are still supported. The new macro language proved disappointing;
it allows only sequences of
the existing commands, with
no loops or conditionals. The
powerful new Transfer option allows you to bind your
own programs and utilities
into the IDE, call them from
amenu, and have them output messages via an IDE
window. The Turbo Assembler (TAS M) and Debugger
come preinstalled as Transfer options. In afew minutes,
Iinstalled the Turbo Pascal
command-line compiler and
was able to compile Pascal
programs from an IDE window. If Turbo Pascal produced object files rather than
Turbo Pascal files, Icould
have linked mixed-language
programs directly.

FACTS

Turbo C++
$199.95; Professional
version, $299.95
Requirements:
IBM PC, 640K bytes of
RAM, and DOS 2.0 or
higher.

Borland International, Inc.
1800 Green Hills Rd.
P.O. Box 660001
Scotts Valley, CA 95066
(408) 438-8400
Inquiry 1010.

Turbo C's projects, avisual form of the Make utility
for large programs, are much
enhanced in Turbo C++. The
Project Manager now lets you
browse each project's source
modules in awindow and edit
them by pressing Return; ditto
for their header files. Project Manager checks dependencies and recompiles only
the minimum number of
modules. You can specify
what translator to use for each
module (e.g., C++, TASM,
custom preprocessors, or
Turbo Pascal) and what nonstandard libraries to link it
with.
To create overlays (which
now employ VROOMM)
you just tick asingle check
box for each chosen module;
no more worrying about
memory sizes or loading
order. A minor irritation:
Creating aproject is the only
way you can link your own
libraries within the IDE.
However, Borland still supplies TCC, the command-line
version of the compiler.
Turbo C++ contains both
C and C++ compilers, but the
integration cannot be seamless. By default, it compiles
files with the extension .CPP
using the C++ compiler and
those with .0 extensions using the C compiler. Running
the C++ compiler on old C
programs usually ends in error, thanks to the stricter type
checking in C++. Turbo C++
implements in full the new
version 2.0 iostream class
library, but it also offers the
stream library from version
1.x to compile older C++ programs.
Borland has upgraded the
C compiler in Turbo C++ to
full ANSI conformance; it
passed 72 of the 79 tests in
the Plum Hall validation
sampler, the remainder failing through known bugs in
my beta-test copy. Itested

Turbo C++ on a 16-MHz
386SX machine without an
FPU. Having no C++-specific benchmarks at hand, I

Simple Benchmarks, Turbo
C++'s performance ranked
close to Sun C's on aSun-3/
75 workstation.

ran the Sieve of Eratosthenes
in 0.61 second for 10 iterations (twice as fast as Turbo
Pascal 5.5). In the Plum Hall

In short, Ithink Turbo C++
is another landmark product
from the folks at Borland.
—Dick Pountain

Apple Deals aNew HyperCard
A pple's HyperCard proPi gram has been the major catalyst of the Macintosh's success in the multimedia and interactive training markets. The often-imitated program lets users
manipulate data using the
metaphor of astack of index
cards. In asmart marketing
move, Apple bundled HyperCard with every new Mac,
and HyperCard enthusiasts
and commercial programmers responded by developing HyperCard stacks for applications ranging from
teaching golf techniques to
toolkits for composing music.
But, in spite of its popularity, HyperCard has been in
need of some improvements,
particularly when it is used
for serious software development. The current version,
1.2, lets you work with only
asingle stack on the screen
at one time. Also, the individual cards must be the size
of the small Mac screen (512
by 342 pixels), and there is
no support for color. In addition, HyperCard 1.2 had
limited tools for designing the
visual appearance of each
card.
Apple's new version of
HyperCard, version 2.0,
changes all that. The new
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Open stacks

Play sounds

Open applications

Hide and show pictures

Open and print documents

Export or import text

Show help or information

Do various things

Go to e specific card

Archive stack scripts

Navigate through stacks

Process a text file

Take you beck

Make a menu...

Sort or move cards

Make a popup field

Print cards and stacks

ClIck any titi, to go to thet cord

FACTS

HyperCard 2.0
$49.95 upgrade for
existing Macintosh
owners; free for new
Macintosh purchasers.

Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Inquiry 1011.

Requirements:
Apple Macintosh
with System 6.0.5
version supports multiple
HyperCard windows on the
screen simultaneously. The
size of HyperCard windows
can now range from 64 by
64 pixels up to 1280 by 1280
pixels. There are also some
new external commands

(XCMDs) that allow you to
display color PICT and grayscale images.
Version 2.0 also includes
new tools for creating graphical designs and visual effects
on cards. There is acustom
palette builder for designing

control panels and other navigational tools. The new version also allows more flexible
combinations of text fonts
and sizes.
Probably the biggest improvements have been made
to the HyperCard development environment. Version
2.0 includes a new script
editor that can operate in
a separate window while
HyperCard stacks are also on
the screen (the old editor took
over the whole screen). There
is also a debugger that can
trace variables and perform
step-by-step execution.
For increased performance, HyperCard 2.0 includes a quasi compiler,
which compiles script commands at run time. However,
although Apple calls it a
compiler, the new system
does not allow compiled binary data to be saved to disk.
In other words, HyperCard
compiles the script the first
time it is initiated during a
HyperCard session. Nevertheless, the technique does
provide improved performance.
While Apple is often criticized for
high
prices,
HyperCard is one of the best
bargains available.
—Nick Baran

Plus Gets Hyper Across Platforms
nless you're a Macintosh user, hyper is just
an other obtuse industry
buzzword. Still, as Apple has
proved with HyperCard, the

concept of interrelated stacks
of cards is an eminently useful way of organizing and
retrieving information.
With Plus, Spinnaker Soft-

ware has brought the power
of HyperCard (and much
more) to the IBM PC platform. Plus is available for the
Mac and for the PC, with

versions for both Windows
3.0 and OS/2. Itested aprerelease copy of the OS/2 version.
continued
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At its heart, Plus is an
applications development
environment that uses an
object-oriented paradigm to
create stacks (applications)
that can relate textual and
graphics data on cards in just
about any way you can imagine. The beauty of Plus is that
it's one of the few applications currently available that
offers true multiplatform
compatibility. Because it uses
an identical file format, an
application that I created
under OS/2 could be run on a
Mac or under Windows 3.0.
Plus essentially has three
levels of use, from very
simple to extremely complex.
At its simplest and most
immediately utilitarian level,
Plus can directly read aMac
HyperCard stack. Using
BYTE's in-house network, I
transferred a name and address stack from our resident
Mac server and immediately
had it available on my PC.
While the ability to use a
Mac stack as is, is handy indeed, it's only asmall part of
Plus's utility. Because its
programming abilities extend
far beyond those in HyperCard 1.2.2, you can modify
and expand an existing stack.
Iadded color and addressable
graphics objects to the basic
stack and resized the cards in
the stack to fit more cards on
the larger PC screen.

plenty of help, with fill-inthe-blank menus popping up
when Ineeded to define rela0:1PLUS OSADI MOPAit I.Set
tionship scripts between obTolophono Mossago
jects.
Plus's third level is the
),
Card Name:
INu: 1 ID: 2911
most complex, and the most
Belongs to bkgnd ID 2616.
[ 16 Colors
f
font
Contains 0card fields.
powerful. Included in Plus is
CardSlze
Contains 0card buttons.
PPL (Plus Programming
Contains 0other card objects.
Language). It's a complex
DCan't delete card
Width:
640
DCan't modify card
Da. ald r.
English-like language that's
480
Height:
DDon't print card graphic
essentially ahighly extended
Script )
( Cancel ) IIM3113
version of HyperCard. And
while basic non-PPL stack
creation is powerful in itself,
you really need to learn PPL
to get full utility from Plus.
For example, you need to
write aPPL program to integrate graphics into astack or
THE FACTS
to do something like exporting stack data into an exterPlus for OS/2
nal database.
hard disk drive with at
$495.95
Plus is aprime example of
least 2MB of free space.
the power and the paradox of
Requirements:
the new generation of appliSpinnaker Software
IBM AT, PS/2, or comcations development enviOne Kendall Sq.
patible running OS/2 1.1
ronments based on graphCambridge, MA 02139
or 1.2 Standard or
ical user interfaces. While
(617) 494-1200
Extended Edition with a
Inquiry 1012.
Plus is complex, has along
learning curve, and requires
quite acommitment, it will
Creating an application cation using amore convencreate an unlimited variety of
from scratch in Plus obvitional programming lanapplications. Because of that,
ously requires more effort.
guage.
in-house developers who
Since Plus's programming
Ialso had to continually
have the resources (and exenvironment is graphics-orithink "objects." Icreated a tensive programming experiented, Ifound that using it
simple time-planning stack ence) to commit to it will find
required areal (and slightly
by placing the objects on
Plus an invaluable tool for
painful) shift in thinking
cards, which themselves are
creating common cross-plataway from the standard linobjects. Because it's highly
form applications.
ear way of creating an appliinteractive, Plus gave me
— Stan Miastkowski
Graphic

DaynaFile for NeXT Lets the Cube Use Floppy Disks
teve Jobs proclaimed
NeXT's 250-megabyte
erasable optical disk cartridge
the "floppy disk of the nineties," but it costs a bundle
more than ordinary floppy
disks. Not surprisingly, several vendors have come forth
with 3 and 51
/-inch floppy
4
disk drives that plug into the
SCSI port of the NeXT
Computer. The first one I've
had achance to work with is
the DaynaFile external
floppy disk drive from Dayna
Communications. acompany
that has specialized in devising DOS-compatible drives
112
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and file-exchange utilities for
the Macintosh.
The DaynaFile system
reads and writes DOS disks
and also formats floppy disks
using the NeXT file system,
so that NeXT files can be
stored on standard floppy
disks. The only limitation
with using NeXT formatted
disks is that other NeXT
machines must also have the
DaynaFile drive in order to
use the disks. You have to
convert Mac disks to DOS
format using Apple File Exchange and the Mac SuperDrive or the Dayna DOS

Mounter utility that comes
with DaynaFile for the Mac.
The DaynaFile system is
available with achoice of 3'Aor 51
/-inch floppy disk drives
4
or in adual-drive unit with
both drive types. Itested the
dual-drive setup. To install
the drive, you plug in the
SCSI cable, flip aswitch, and
install the software. Once installed, you have two new
files, DaynaUnix and DaynaDOS, in your NeXT's LocalApps directory.
Once these files are installed, you have acompletely
transparent floppy disk sys-

tem attached to the NeXT
Computer. DaynaDOS and
DaynaUnix provide asimple
window and dialog box for
copying files and formatting
disks. The DOS system includes atext-translation utility that preserves the linefeeds
and carriage returns in documents created in DOS.
However, there are no fileconversion utilities for handling database, spreadsheet,
or word processing formats.
You first have to convert
these file types to ASCII text.
You can directly transfer
continued

CrossCodét
for .he
Microprocessor Family

E9FIWARE DEVELOPMFNT

srsretas

Embedded systems designers have already used CrossCode

Cin over 577 different applications.

CrossCode C has twelve important
features to help you program your
68000-based ROMable applications
It's the one 68000 C compiler that's
tailor-made for embedded systems development
rossCode C is designed specifically
to help you write ROMable code for
all members of the Motorola 68000
family. It comes with these twelve special
features to help you get your code into
ROM:
1. A 100% ROMable Compiler:
CrossCode C splits its output into five
memory sections for easy placement into
ROM or RAM at link time.
2. Integrated C and Assembler: You
can write your code in any combination of
C and assembly language.
3. Readable
Assembly
Language
Output: The compiler generates assembly language code with your C language
source code embedded as comments, so
you can see each statement's compiled
output.
4. Optimized Code: CrossCode C uses
minimum required precision when evaluating expressions. It also "folds" constants at compilation time, converts
multiplications to shifts when possible,
and eliminates superfluous branches.
5. Custom Optimization: You can optimize compiler output for your application because you control the sizes of C
types, including pointers, floats, and all
integral types.

6. Register Optimization: Ten registers are reserved for your register variables, and there's an option to automatically declare all stack variables as
register, so you can instantly optimize
programs that were written without
registers in mind.
7. C Library Source: An extensive C
library containing over 70 C functions is
provided in source form.
8. No Limitations: No matter how large
your program is, CrossCode C will compile it. There are no limits on the number
of symbols in your program, the size of
your input file, or the size of aC function.
9. 68030 Support: If you're using the
68030, CrossCode C will use its extra
instructions and addressing modes.
10. Floating Point Support: If you're
using the 68881, the compiler performs
floating point operations through the
coprocessor, and floating point register
variables are stored in 68881 registers.
11. Position Independence: Both position independent code and data can be
generated if needed.
12. ANSI Standards: CrossCode C
tracks the ANSI C standard, so your code

will always be standard, too.
There's More
CrossCode C comes with an assembler.
a linker, and atool to help you prepare
your object code for transmission to
PROM programmers and emulators. And
there's another special tool that gives you
symbolic debugging support by helping
you to prepare symbol tables for virtually
all types of emulators.
CrossCode C is available under MSDOS for just $1995, and it runs on all IBM
PCs and compatibles (640K memory and
hard disk are required). Also available
under UNIX. XENIX, and VMS.
CALL TODAY for more information:

1-800-448-7733
(ask for extension 2003)

Outside the United States, please dial

PHONE: 1-708-971-8170
FAX: 1-708-971-8513
SOFTWARE DEVELOPMENT SYSTEMS, 1NC.
DEPARTMENT 23
4248 BELLE AIRE LANE
DOWNERS GROVE, ILLINOIS 60515 USA
DroesCodemis atrademark of SOFTWARE DEVELOPMENT
SYSTEMS, INC. MS-DOS® is a registered trademark of
Microsoft. UNIX® is aregistered trademark of AT&T. XENIX®
is aregistered trademark of Microsoft.
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FACTS

DaynaFile
$1105 for dual drives;
$850 for a31
/-inch
2
1.44-MB drive; $750
for a51
/-inch
4
1.2-MB drive
Dayna Communications
50 South Main St.
Salt Lake City, UT
84144
(801) 531-0600
Inquiry 1013.

TIFF and Encapsulated PostScript files, as well as
WriteNow files. You can
format DOS disks using the
DaynaDOS utility as well as
create new directories and

work with hidden files. The
DOS system worked flawlessly.
DaynaUnix lets you work
with NeXT files stored on
floppy disks. DaynaUnix

"mounts" the floppy disk just
like the NeXT system mounts
optical disk drives. The
floppy disk appears as another directory on the NeXT
file system.

The only catch is that you
have to remember to "unmount" the disk after using it,
or else you'll get a system
error. Otherwise, DaynaUnix
works smoothly. Again, the
only limitation is that other
NeXT machines would also
require the DaynaFile system
to make this utility really useful.
One drawback is that the
DaynaFile system is not
cheap. NeXT vendors are
faced with the problem of a
small potential customer base
until the NeXT Computer
becomes more established in
the market. Therefore, they
charge higher prices than
we're accustomed to paying
for products in the Mac and
DOS world.
—Nick Baran

A Frame of Reference
tseems that you can't turn
around anymore without
bumping into a new
WYSIWYG this or DTP that.
As much as these terms have
been stretched of late, it's
refreshing to see them applied to aproduct that lives
up to its acronyms.
Technical publishing is the
intended forte of Frame
Technology's FrameMaker
2.0/Mae, and it is uniquely
equipped for the task. This
software, once available exclusively on Unix workstations, has migrated to the
Macintosh.
FrameMaker is named for
its central design element, the
frame. These are rubberbanded into position on a
blank page and are subsequently filled with headlines,
THE

body text, bit-mapped graphics, or drawings. It's possible,
however, that you may never
stretch your own frame;
FrameMaker includes ahost
of predefined styles, covering
everything from simple
memos to books.
The FrameMaker 2.0
screen is astudy in excellent
user interface design. FrameMaker uses pull-downs, but
it places most of the repetitive operations a simple
mouse-click away. Icons for
zooming, next/previous page,
font and paragraph style, and
ita

....

Appro.:11,1i;
Ecological Pelicy
Design

rre,

other common functions
surround the document window. Several of these, like
the style icons, pop up dialog boxes or selection lists
that can remain on-screen for
subsequent use.
Technical documents are
unique in their complexity.
A single work may include
headlines, numbered sections,
outlines, text boxes, drawings, tables, bit-mapped
images, and equations in
addition to the body text.
FrameMaker not only handles
these (and considerably

ised«.

• hog isologra15,..e

FACTS

FrameMaker 2.0/Mac
$995
Frame Technology Corp.
1010 Rincon Cir.
San Jose, CA 95[131
(408) 433-3311
Inquiry 1014.
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more), but does them with
style. Clicking an icon brings
up a selection list of paragraph styles. Each one has a
name, or tag, associated with
it. Clicking, say, "subsection"
will automatically increment
the subsection number, display it in a user-definable
format, and let you type that
subsection's title. Each style
sheet has its own set of paragraph tags, and adding new
ones is child's play.
ASCII text can be imported, along with Microsoft
Word and MacWrite documents, but you can dump
your word processor once
FrameMaker hits the scene.
Not only does it provide advanced hyphenation, spelling
checking, and kerning, but it
justifies, paginates, and flows
text around graphics objects
as you type.
FrameMaker 2.0's availability on the Apple Macintosh could convince non-believers that the Mac actually
is capable of being aserious
workstation after all. FrameMaker is publishing for
people who make their living
at it. •
—Tom Yager

Flerès HowWe Protect
Your Software And Profits Better.

We'll NeverTell...
... the world how we protect your hard work
But then, why should we? It's not that we're hard
to get along with. On the contrary We'll show you
how our unwordy approach to software protection can
actually work better for you. We'll deliver the best balance
of guaranteed copy control and cost-effective installation.
Unlike other manufacturers, our hardware is uniquely
custom-wiredfor each developer and supplied with aspecific
encrypted interrogation routine for maximum security.
The precise routines assume responsibility for all hardware,
software and timing issues so your time and money isn't
wasted engineering protection schemes.

The Products That Protect Your Revenues
PROTECH KEY
Identically reproduced packages.

le> MEMORY KEY
MACINTOSH MEMORY KEY
NEC MEMORY KEY
Active protection, modular packages, customized packages,
serialization, demo control, access control.
MEMORYONE KEY
Customized packages, modular packages
I> MICROPROCESSOR KEY
Non-operating system specific protection based on RS232C
communications for minicomputers, workstations, etc.

%Z>MICROPHAR

In EUROPE:
MICROPHAR, 122 Ave. Ch. De Gaulle 92200,
Neuilly Sur-Seine FRANCE Tel: 33-1-47-38-21-21 Fax: 33-1-46-24-76-91
For distributors in:
•BELGIUM/NETHERLANDS, E2S (091 21 11 17) •GERMANY, Delta Xmit (0621 41 08 178)
•IRELAND, TMC (021 87 37 11)• ITALY Siosistemi (030 24 21 074)
•PORTUGAL, HCR (1 56 18 65)• SPAIN, Hal 2000 (023 37 31 05)
•SWITZERLAND, SAFE (024 21 53 86)• uNrrED ICINGDOM, Marked (1 446 84 31)

==
-_—__ —
MARKETING, INC.

1-800-843-0413
In the U.S., the AMERICAS & the PACIFIC:
PROTECH, 96001 Southern Pine Blvd.,
Charlotte, NC 28217 Se Habla Español
Tel: 704-523-9500 Fax: 704-523-7651
Hours: Mon-Tburs: 8:30-7:00 ET, Fri: 8:30-5:30 ET

FORA DEMONSTRATION PACKAGE OR ADDITIONAL
INFORMATION, PLEASE WRITE OR CALL.
For Europe Circle 221 on Reader Service Can!

*Macintosh N aregistered trademark of Apple Computer. Inc
*NEC aaregistered trademark of NEC Information Systerns. Inc

For Americas & Pacific Circle 222 on Reader Service Card
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WINDOWS SHOPPING:
N

ow that we've had achance
to work with the first crop
of Windows 3.0-compatible applications, we are
convinced that Windows has finally
come of age. Programs look, feel, and
perform better than ever before.
Don't underestimate the importance
of Windows' stylish new appearance.
Nowadays, operating systems have to
dress for success. The graphical-userinterface fashion industry has become
abig business; even Unix is making
itself over for the 1990s. People respond powerfully to Windows 3.0's
carefully designed look, and that will
fuel the demand for 3.0-compatible
software.
The changes are not just skin-deep,
though. Newly incarnated as a protected-mode operating system, Windows compares favorably with OS/2
in certain respects—notably, memory
management.
Considered singly, not all applications get a huge performance boost
from 3.0's new memory manager.
Many Windows programs got by fairly well under Windows 2.11 with the
help of expanded memory. For example, the BYTE PageMaker benchmark runs only slightly faster under
3.0 (using 2 megabytes of extended
memory) than under 2.11 (using 2
MB of expanded memory). But what
happens when you run, say, Micrografx's Designer at the same time?
Under Windows 2.11, some programs, like PageMaker, relied on
Windows' use of expanded memory
(to swap code segments); others, like
Designer, used the memory themselves to store data. Unfortunately,
the two strategies conflicted. To give
Designer access to expanded memory, you had to disable Windows' use

Designer 3.0
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3.0 Applications Take Shape
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of it—and that crippled PageMaker's
performance.
Windows 3.0 unifies memory management; developers and users can
now awaken from the long nightmare
that was EMS. No more compromises
and configuration trade-offs—if your
machine has extended memory, Windows (and its applications) will just
use it. As aresult, 3.0 makes multitasking serious applications practical.
The effect on productivity can be dramatic.
The programs that we review this
month demonstrate the breadth of
uses to which Windows can be put:
desktop publishing, object-oriented
programming, hypermedia, telecommunications, presentation graphics,
and networked database management. Of the applications we considered, some are entirely new, some
have been ported to Windows, and
most are 3.0-compatible versions of
existing programs.
Conversion to protected mode does
not appear to be amajor obstacle; as a
result, 3.0 seems likely to inherit the
existing body of Windows software in
short order. Perhaps more important,
arich collection of software development tools—tailored to different
levels of interest and expertise—supports Windows 3.0. That has been
one of the keys to the long-standing
popularity of DOS, and it certainly
bodes well for mass acceptance of
Windows.
This month and next, we'll explore
the strengths (and weaknesses) of
Windows 3.0 in aseries of short product reviews. We can't cover all the applications, and that is atelling sign.
Windows has achieved critical mass;
it's here to stay.
—Jon Udell

MagnitudeChar
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WINDOWS SHOPPING: 3.0 APPLICATIONS TAKE SHAPE

ToolBook: An Application Construction Set
for Windows

•

If, as many people suggest, Windows makes the
IBM AT look like the
Apple Macintosh, then
where is the Windows
version of the Mac's popular HyperCard
software? A number of companies have
recognized the opportunity and have labored to bring ahypertext-style program
to the Windows 3.0 environment. Asymetrix is one company with aWindows
3.0 version of aHyperCard-like product.
Ilooked at an early version of its ToolBook and found it similar to HyperCard, but different—and, in some ways,
better.
ToolBook functions more or less as a
software construction set for fairly sophisticated graphics applications—what
Asymetrix calls books. Most users will
probably use ToolBook to create prototype applications or to generate training
materials. ToolBook makes it easy to
create a multipage electronic training
book, where readers can quickly skip
around from page to page by clicking on
abutton or "hot word."
One of the product's best features is its
animation capability, which, although
somewhat crude, allows you to generate
training books that could never be repre-

sented on paper through traditional printing. For example, the animation could
show trainees exactly how atricky toner
cartridge lifts out of alaser printer. ToolBook also has some database support, including the ability to create asimple flatfile database and to access dBASE files.
Building applications with ToolBook
takes some getting used to, but it does let
you create a fairly sophisticated book
without ever writing aline of code. Yet
you can write code when you need to, by
accessing ToolBook's own OpenScript
programming language, which has many
object-oriented features. For example,
you can have an information box suddenly appear every time the cursor goes over
acertain object on the screen. You can
also access other Windows applications
through the DDE (dynamic data exchange) channels, or make use of the
Windows DLLs (dynamic link libraries).
ToolBook has a bevy of interesting
features and capabilities. But this large
number of features may have an impact
on performance. Certain books may require frequent disk accesses and consequently be somewhat slow. Asymetrix
recommends a386 with 2megabytes of
memory, and Iagree.
Still, like many other Windows appli-

cations, ToolBook can be addictive.
After using it awhile, several possible
unusual applications occurred to me.
One would be apolice artist application,
where witnesses to crimes could create a
sketch of acriminal by simply pushing
buttons to select various noses, eyes,
lips, and so on.
As Imentioned before, comparisons
with HyperCard come to mind. But HyperCard is free with the purchase of a
Mac; ToolBook costs $395. Fortunately,
Asymetrix says it will not charge aroyalty for arun-time version of the package,
so you can distribute your books for free
to anyone who has Windows 3.0. If you
need to create some eye-catching hypermedia and simple database applications,
ToolBook seems to be worth the price.
—Rich Malloy
THE FACTS
ToolBook, $395
Requirements:
IBM AT or compatible with at least 1MB
of memory and Windows 3.0.
Asymetrix Corp.
110 110th Ave. NE, Suite 717
Bellevue, WA 98004
(206) 462-0501
Inquiry 857.

Making Points Powerfully Through Windows

•

PowerPoint for the Mac
helped define the product category known as
desktop presentation
software. Products of
this type let you develop slide shows,
often by pulling together text, data, or
charts from other applications, and then
output them to the screen, to aprinter or
plotter, or to aslide service.
The new PowerPoint for Windows
3.0 may set another standard. It offers an
expanded set of features over its Mac ancestor, proving that aPC equipped with
Windows 3.0 and the right add-ins can
stand up to the Macintosh in the color
presentation arena. Because of its intuitive graphical user interface and its
WYSIWYG fonts and colors, PowerPoint
could challenge character-based Lotus
Freelance Plus and Software Publishing's Harvard Graphics. In addition, the
118
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supplied Bitstream fonts, clip art, and
templates could give Micrografx Graph
Plus arun for its money.
PowerPoint treats aset of slides as a
THE FACTS
PowerPoint for Windows 3.0, $495
Requirements:
IBM AT or compatible with 2 MB of
RAM; a hard disk drive with 16 MB
available; Windows 3.0; a mouse; and
EGA, VGA, or better graphics.
Microsoft Corp.
1Microsoft Way
Redmond, WA 98052
(800) 426-9400
(206) 882-8080
Inquiry 858.

single file. First you design the "master"
slide, which sits behind all the others and
can include aframe, abackground color,
a logo, and other original or imported
text and image objects. Then you create
the individual slides (in any order—you
can move them around and even copy
them from one show to another) by layering on text, charts, and graphics. If
you're unsure how to get started, Microsoft supplies more than 40 sample templates.
Each presentation has acolor scheme
that includes background, text, and accent colors. After you select the background, PowerPoint suggests other
colors that work well in combination.
With a graphics board like the Video
Seven VRAM VGA, you can get 256 real
colors; with standard VGA there are 16
colors, and dithering creates the illusion
continued

Plus Hardcard 1180

It's from Plus. The same company who brought you the
original Har dcar d® Which means you can expect its performance to be as remarkable as its ease of installation.

Like a19 ms effective access time. And a I:Iinterleave.
For the speed demanded by your disk-intensive applications. And reliability. Like a60,000 hour MTBF. Our unprecedented two-year warranty. And technical support.

All on a80MB or 40MB card that installs in about thirty
minutes. And works with DOS, OS/2 and of course, leading network operating systems. In the U.S. or Canada
call 1-800-624-5545. We'll fill you up with all the details.
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of more. The advantage of color schemes
is that if you change them, all objects
keyed to the scheme will be updated. By
contrast, you have to change spot colors
manually.
The PowerPoint icon bar is remarkably simple. There are tools to draw
shapes (ovals, rectangles, and lines, but
no polygons), alabeling tool, and aword
processing tool. The word processor includes aspelling checker, and it can import outlines from Microsoft Word for
Windows.
One feature new to the Windows version of PowerPoint is the Chart tool. This
miniature version of Excel allows you to
create a spreadsheet (original, or im-

ported from Excel or Lotus 1-2-3) and a
hot-linked chart with all the graph types
available in Excel. The finished chart is
then copied directly into a PowerPoint
slide. This is one example of PowerPoint's excellent use of DDE (dynamic
data exchange). The program can also
link to other Windows applications
through the clipboard.
Microsoft ships 400 vectored clip-art
images with PowerPoint. For output, you
can print to ablack-and-white or color
plotter or printer, including PostScript
devices, or you can ship files to Genigraphics for 35mm slides. Besides the
slides themselves, PowerPoint also produces notes for the presenter and hand-

outs for the audience that include miniature representations of the slides.
Creating aslide show with PowerPoint
is easy, fast, and fun. Ifound the program to be slow on a286 system, so for
best results Iwould recommend a 386
machine with afair amount of memory.
PowerPoint is strong in charting, word
processing, file exchange, color support,
and presentation, but it's alittle weak in
drawing tools and effects. Most likely, in
an attempt to avoid the kitchen sink phenomenon, Microsoft is counting on an
exchange of images between Windows
applications to fill in where PowerPoint
lacks power.
—Andy Reinhardt

Building Stand-Alone SLQBase Applications
•

SQLWindows works
hand-in-hand with Gupta
Technologies' SQLBase,
which is the first Structured Query Language
server for the PC and still one of the leading contenders in its field. SQLBase runs
on adedicated DOS or OS/2 server and
communicates over NetBIOS with DOS
clients. You can develop character-mode
client applications with Gupta's C application programming interface, or much
more sophisticated graphical applications using SQLWindows. This slick
4GL (fourth-generation language) runs
under Windows 3.0 and provides all the
tools you need to build stand-alone Windows 3.0 applications that access SQLBase.
Two views share the screen when you
are developing an application with
SQLWindows. In the form window you
draw, resize, and align user interface
elements: menus, list boxes, data fields,
scroll bars, and—particularly handy in
the SQL environment—table windows.
In the outline window, which automatically receives astructured-text representation of what you design in the form window, you build aprotocol that mediates
between users and the SQL engine.
It took me acouple of hours to do a
simple program from scratch. Ibegan
with WINTALK, the Windows version
of Gupta's interactive SQL command interpreter. Running WINTALK on the
client, I imported a .DBF file into a
server-resident SQL table. (Incidentally,
the lengthy demonstration script that
comes with WINTALK provides an ex120
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lot of work, particularly for multiuser
applications. Gupta documents how to
maximize both concurrency and consisSQLWindows, $1295
tency; basically, you monitor a hidden
SQLBase for DOS, $1995
row ID and lock arow only when its ID
SQLBase for OS/2, $2495
becomes invalid. That's easier said than
Requirements:
done; Gupta plans to endow table winClient: IBM AT or compatible with 1MB
dows with more intelligence in arelease
of RAM and ahard disk drive
due out later this year.
DOS server: 1MB of RAM
Under DOS, a SQLBase application
OS/2 server: 4MB of RAM
requires considerable RAM-resident
support. On top of NetBIOS you have to
Gupta Technologies
run Gupta's router, which eats up an ad1020 Marsh Rd., Suite 210
ditional 165K bytes of RAM. (An alterMenlo Park, CA 94025
nate, high-loading router uses only 56K
(415) 322-4100
bytes.) Under Windows, the router runs
Inquiry 859.
as aDLL (dynamic link library).
With Windows 2.x, that configuration
didn't leave very much room for your
SQLWindows application, let alone other
concurrent Windows tasks. But the Wincellent introduction to SQL.) Then I dows 3.0 version of SQLWindows really
fired up SQLWindows, added alist box
shines. Now, neither DOS nor Windows
to the form window, and linked it to a suffers. DOS only needs to provide basic
column of my database. To forge that
network services. (For NetWare users, a
link Itrapped and handled two messages.
forthcoming native IPX router will elimThe first, sent to the program at start-up,
inate the need to load Novell's add-on
triggered aconnection to the server. The
NetBIOS.) Given some extended memsecond, sent to the list box in response to
ory to work with, Windows provides
amenu pick, activated afunction (which
SQL services effortlessly.
Iwrote in the SQLWindows application
Gupta plans to offer SQLBase on the
language) that issued aSQL query and
Sun SPARCStation later this year, and to
then looped through the result set adding
adapt SQLWindows for use with other
values to the list box.
servers: OS/2 Extended Edition Data
SQLWindows neatly encapsulates
Manager, SQL Server, and Oracle.
Windows' message-oriented architecThere's work to be done, but SQLWinture, which greatly simplifies the task of dows should go along way toward makbuilding an interface. Still, negotiating a ing the Windows 3.0 client workstation a
clean exchange between Windows disreality.
—Jon Udell
play objects and SQL result sets takes a
continued
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The World's Finest PC Illustration Software
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CorelTRACE! Autotrace Program

Easy, Powerful Drawing

• Fast, precise, versatile and easy to use
• Automatic centerline or outline tracing (or you can combine
the two methods)
• Batch processing of multiple files with complete control oser
the conversion process

• Streamlined user interface and lightning speed

• Accepts TIFF and PCX input files and produces EPS files

.e •
Typeface Conversion Export

• Powerful Bezier curve editing
• Calligraphic pen shapes

Over 100 Precision Fonts in any Size
• COREL's top quality typefaces (including 35 that match those
in PostScript printers) are included for both screen and printer
• You see EXACTLY what you get, and you can view font shapes
before you select them
• You can skew, rotate, magnify or fit text to acurve and interactively kern or edit lettershapes

• Now exports typefaces to Z-soft Type Foundry
• Also imports over 5,000 typefaces from Adobe, Bitstream,
Compugraphic and others

Dazzling, Low Cost Color Output
• Supports all popular color printers and slidemakers. Full
PANTONE* and CYMK Color support for color separations

Connectivity and Compatibility
• New import filters:DXF(CAD), GEM, HPGL, EPS, PICT(Mac)
• Also imports Lotus PIC, PCX, TIF'F, Illustrator, GDF, CGM
• New export filters:DXF(CAD), GEM, HPGL, PICT(Mac),
Al (mac), WPG(WordPerfect), and Videoshow. Also exports
displayable EPS, Windows Metaftle, SCODL
• Fully compatible with all Windows software and Ventura,
WordPerfect, Lotus 123, Freelance, Harvard Graphics etc.

iee)g,
It's easy with CorelDRAW!

NM

MIN

PANTONES license
included free

Call customer service: (613) 728-8200 for information and afree demo disk
.Pantone, Inc.'s check standard trademark for color reproduction and color reproduction materials.
Requires MS-WINDOWS® 2.03 or later.
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PageMaker Revs Up under Windows 3.0

•

PageMaker is ahealthysize package; the executable file alone is over
three quarters of amegabyte. Add your document
file and anumber of graphics files, and
you're asking your PC to manipulate
megabytes of data for every document.
But PageMaker has always run in 640K
bytes of conventional memory under
Windows. True, it used more than that,
but only by swapping code segments to
and from expanded memory and the hard
disk drive.
Windows 3.0 has done great things for
PageMaker 3.01. Aldus's newest release takes good advantage of the Windows look and feel, as well as using the
improved memory and task management
to greatly improve performance. PageMaker still runs as one single task; it's
just that the task is no longer hampered
by the environment.
Iran PageMaker 3.01 under both Windows 3.0 and Windows/286 version 2.11
on a33-MHz 386 with 4MB of memory.
Under Windows 3.0, flowing a90K-byte
document into 35 pages took about 35

seconds. The standard Windows/286 installation provides no expanded memory, using only extended memory as a
SmartDrive cache. PageMaker and Windows were trying to juggle about 10 MB
of data, and only pulled it off with constant disk swapping. Windows/286 took
over 1'h minutes for the same job.
The next thing Itried was using Quarterdeck's QEMM to simulate 2 MB of
expanded memory and letting Windows/
286 use that for segment swapping. That
cut the time down to within 2seconds of
the Windows 3.0 test. The moral of the
story: With enough memory tricks, you
can really open up Windows/286. With
Windows 3.0, you don't need any tricks.
Don't forget about the OS/2 version of
PageMaker. Under OS/2, PageMaker
gets some added goodies. OS/2's multiple application threads give you more
control over PageMaker's operation.
Under any version of Windows, some operations, such as autoflow, cannot be interrupted except at specific times. But
OS/2 PageMaker puts these operations
into a separate execution thread and
allows the user input thread to run con-

Actor Sets aNew Stage for 00P

•

Actor does for Windows
what Digitalk's Smalltalk/V does for the Mac
and for Presentation
Manager: It brings the
graphical-user-interface revolution fullcircle. Object-oriented programming
concepts underlie today's GUIs, but
00P tools haven't dominated the field of
GUI programming. That irony may not
persist much longer_ Actor's interpreted
methods execute briskly under Windows
3.0; access to extended memory will
allow more ambitious Actor applications.
If you've used Smalltalk, you'll feel
right at home in Actor's Browser, Inspector, and Debugger. Imiss some of
the conveniences of Smalltalk/V PM:
Actor's class-hierarchy list doesn't expand and collapse, and methods and instance variables aren't as easy to crossreference. But I prefer Actor's C-like
syntax and its smooth integration with
underlying application programming interfaces. Actor methods can call DOS,
the Windows kernel, or Windows DLLs
(dynamic link libraries) with practically
122

BYTE •JULY 1990

no fuss at all.
Unlike Smalltalk/V, Actor couples
closely with its native GUI. That cuts two
ways: You lose portability, but you gain
the chance to learn alot about the innards
of Windows. I've never got very far with
the Windows Software Development Kit/
Microsoft C combination, but with Actor, formerly daunting topics like logical
fonts and text metrics are far more accessible. Of course, as with Smalltalk, you

THE FACTS
Actor 2.0, $695
Requirements:
IBM AT or compatible with ahard disk
drive, 1MB of RAM, and Windows 3.0.
The Whitewater Group
Technology Innovation Center
906 University Place
Evanston, IL 60201
(312) 491-2370
Inquiry 861.

currently. The result is a snappier feel
and better ability to manage long operations.
Windows/286 made using long documents with PageMaker 3.0 achore; with
the 3.01 update, PageMaker under Windows 3.0 is a joy. Before PageMaker
3.01, getting that kind of performance
boost would require switching over to
OS/2—a pretty big step. PageMaker 3.01
and Windows 3.0 give you that boost and
more, without sacrificing compatibility
with your DOS and other Windows applications. And just wait—PageMaker 4.0
promises to be even better.
—Howard Eglowstein

THE FACTS
PageMaker 3.01, $795
Requirements:
IBM PC with 2MB of RAM.
Aldus Corp.
411 First Ave. S, Suite 200
Seattle, WA 98104
(206) 622-5500
Inquiry 860.

have to learn alot about Actor's classes
and methods to get anything done. 00P
technology makes apowerful lever; the
trick is in finding the fulcrum.
Actor doesn't gain as much from Windows 3.0 as you might think. The Windows/286 version of Actor 2.0, released
earlier this year, added the ability to
swap Actor's static memory (code) and
dynamic memory (data) to disk. Although Windows 3.0's enhanced mode
provides virtual memory, Actor continues to roll its own. There's really no
choice: Virtual memory is only an option
in Windows 3.0, not astandard feature
as in Unix and OS/2. Of course, Actor
now has more global heap to play with.
And Windows 3.0's ability to run more
Windows and DOS programs in agiven
amount of RAM makes Actor applications (like all 3.0-compatible Windows
programs) more attractive.
Actor has always played to several audiences. Some developers use it to create
prototype applications that ultimately get
built using acompiled language; because
it's much more powerful than simple
menu-and-screen interface builders, you
continued

Develop It Once And For All
Pro essional ORACLE Allows PC Developers To Build Applications For All Their Computers. Without Re-coding
Software developers can now use their
PCs to create even the most sophisticated
database applications and then run them
unchanged on virtually any major computer
system.
Everything from astandalone PC to a
client-server configuration on aLAN, from a
minicomputer to the largest IBM mainframe.
In fact, applications developed with
ORACLE•tools and database run unchanged
on over 80 different computers.
ORACLE tools give PC programmers an
integrated set of application development
tools including apowerful 4GL, ascreen

generator, a reportwriter and a menu
generator.
ORACLE tools can access data distributed
over multiple ORACLE databases as well as

Call right now
and get 30 days
of free phone support.
1-800-ORACLE1 ext. 49A1

data stored in other vendors' software such as
IBM's DB2 and SQL/DS and DEC's RMS.
Oracle backs all of its products with the
largest service, support and consulting group
in the world.
And if you order now, Oracle will provide
30 days of free installation support plus a30day money-back guarantee.
Buy the Professional ORACLE tools and
database for $1299, or you can buy just the
tools for $799.
Call 1-800-ORACLE 1, ext. 49A1 right
away and see just how quickly and easily
things develop.

ORACLE is portable.
It works with
virtually every vendor's
hardware.
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can create highly functional prototypes.
Others use it as an 00P laboratory for
growing class libraries that they later
transplant to C++. Still others deliver
finished applications in Actor—typically
of the client/server variety, in vertical
markets. The large memory and protection that Windows 3.0 gives Actor applications will likely shift the balance in
favor of Actor itself as adelivery system.
What does Actor still lack? Encapsulation of the communications and database
services that mainstream Windows 3.0
client applications will require. As network and Structured Query Language
(or object-oriented) database technologies mature, The Whitewater Group
should evolve its class library to accommodate them. A well-connected Windows 3.0 workstation will not need a
powerful file system or a sophisticated
database: Unix, OS/2, or hosts can provide these amenities. But the Windows
workstation will need graphical interfaces to such hosts, and Actor figures to
be akey provider of these.
—Jon Udell

Windows 3.0 Paints aRosier Picture for Designer

•

Products like Designer
3.0, the latest version of

Micrografx's leading
drawing program, prove
that PCs will play an increasingly important role in professional
graphics. Windows 3.0 isn't a cure-all
for Designer, but it's apowerful tonic.
Under Windows 2.11 you had to reserve
expanded memory for Designer's exclusive use in order to manipulate complex
images, and even then there were problems. For example, although Designer's
import function could move graphics
from adisk file straight into expanded
memory, interapplication cut-and-paste
operations were bound by the conventional memory available to the Windows
clipboard. Windows 3.0's direct use of
extended memory makes the promise of
Macintosh-style interoperability finally
real for applications like Designer.
Still, life isn't perfect. Although Designer 3.0 runs more briskly on my 20-

Drover's ToolBox for Windows

MHz 286 machine under Windows 3.0
than under Windows 2.0, there's no getting around the fact that it takes quite a
long time to render layered, vector-rich
images to the screen. A math coprocessor would liven things up; so would a
graphics coprocessor. Over the next year
or so, two trends—the falling price of
34010-based display boards, and rising
demand for serious PC-based imaging
software—will inevitably intersect.
For hardware vendors, Windows 3.0
drivers are ahigh priority. At the moment, it's unclear how Windows' rasteroriented Graphics Device Interface can
best utilize vector-oriented coprocessors. Designer 3.0's new outline fonts
underscore the need for vector support:
Screen redraws crawl when you add lots
of outline text to a drawing. The need
will grow much more pressing when
Microsoft incorporates TrueType into
Windows. Windows' fate as aproduction
continued

Industrial Control Systems
LAN Terminals

Attention: Windows developers
programming in C.
Drover's ToolBox for Windows packs powerful
features into your Microsoft WindowsTM applications,
saving you months of coding time.
•Features seven new classes for use in dialogs.
(Integer, date, time, float, etc. with automatic
screen validation)
•Windows 2.x and 3.x compatible
•Increases functionality of Windows Software
Developers ToolKitTM
•Includes over 200 useful functions in asingle
DLL (Dynamic Link Library)
•Converts most Cruntime library functions to
far pointers, including sprintf and sscanf
•Start programming windows applications
immediately with standard Cconventions
•Comes with extensive documentation including
many examples and shell applications using
the ToolBox
•Extends flexibility of SQLWindowsTM and ActorTM
development environments
• An indispensable library for developers
At $295 it's the best productivity booster yet.
Just call or fax us with your order (VISA and
MasterCard accepted)

Diskless Systems

For the IBM PC, XT,
AT PC DOS• or MS DOS'

SOLID STATE DISKETTE AND DRIVE EMULATORS

LAN PERFORMANCE IMPROVEMENT

•Make PC/XT/AT and compatibles diskless terminals with local
DOS and program storage.
•Single or dual disk emulation of 51
4 "or 3
/
4 "diskettes up to
/
1
1.2fiAB, read/write up to 770K.
•In-board and interchangeable Cassette models using EPROM,
Flash EEPROM and SRAM technology.
•On-board EPROM programmer—simply copy adiskette to
program the EPROMs or Flash EEPROMs. Flash EEPROMs
remotely programmable on LANs.
•Two Autoboot modes, aFile (read) and aProgramming mode—
automatic disk drive designation set-up during booting.
•Flash EEPROM models are electrically erasable. SRAM models
are battery backed. EPROM models are ultraviolet erasable.
•Programming utilities included with programmable models; LAN
utilities for remote programming of Flash. EEPROMs available for
Flash models on request.
•List prices with memory ICs from $295. OEM prices and models
available OEM with or without memory ICs.

CURTIS, INC.

Drover Technologies, Inc.

2837 North Fairview Ave. • St. Paul, MN 55113

660 White Plains Road, Tarrytown, NY 10591-5134
Phone (914) 631-4942 •Fax (914) 631-7013
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Word's out.
If you think the best word processor
for MicrosofteWindows comes from
Microsoft, there are two things you
should consider.
And neither of them come from
Microsoft.
There's Arne° the ground-breaking
program that brought the graphical
interface of Windows to word processing in the first place.
And Ami Professional, the muscular
new high-end complement to the
critically-acclaimed original.
Whether you're an executive type who
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"Thefeatures in Ami Professional
are both intuitive andfast... a
spectacular achievement by any
standard...Wordfor Windows
suddenlyfaces aformidable
challenge"
—PC Magazine
"Anti Professional outperforms the
competition and has laid the path
for word processing in the 1990k
Its superior layout and graphicsrelated capabilities in addition
to standardfeatures put it astep
above the rest"
—InfoWorlei

Offwego Ready for Takeoff
as 21st Century Approaches
tee

"A stunning achievement one
that no other PC uxrd processing
product—men Microsoftk estimable Wordfor Windows—can
claim to have reached"
—FCI Computing
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"Samna achieved aremarkable
coup surpassing Microsoft and
WordPerfect with Ami
Professional."
—Software Digest

They may look like desktop publisher
but Ami and Ami Professional are what
word processing should have been all
along. Ami is yoursforjust $199,
AmiProfessUmalfor $495.

types only occasionally, or aheavy user
who needs lots of specialized features,
one of these programs is definitely
your type.
Or both, if you happen
to be acorporation.
Because, in addition
to using the same interWordProcessl
face and file format,
they're both designed
to save you the type
of thing you care about
e;
:l
4
3j
most.
Time.
About three quarters
of the time you're used to
spending on everything
from simple letters and

memos to presentations and newsletters.
How?
By letting you create your words and
your page layouts simultaneously—as
one intuitive
train of
.ifges
w at
re
.
thought.
By providS
c5'
ing you with
*** 79 6.9 Ami Professional
profession*** 7.7 7.7 Microsoft Word
ally designed *** 7.6 8.1
Word Perfect
style sheets
*** 7.2 6.7 Microsoft Word
that make it
for Windows
simple to gen- Software Digest give Ami Professional
erate the
its highest overall rating.
most sophisticated-looking documents.
And by making it easy to exploit
even the most sophisticated word
processing features.
As well as those features you'll find
in Amí Professional that you won't find
even in the most sophisticated of
traditional word processors.
Including tables that let you perform
basic math. Charts and graphs. Adrawing program. And Dynamic Data
Exchange with other Microsoft
Windows applications.
Now that acertain long-awaited
Windows application has finally
arrived, we think you'll agree with
the experts.
When it comes to word processing,
Ami is the last word.
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Call
1-800-831-9679
forafire se:
naming demo
and information
on our Windows
3.0 version.

Requi
or compatible (80286 or '386 CPI' ;.
\.1:(; \. VGA or Hercules compatible displays;
MS/DOS 3.0 or higher.
is aregistered trademark of Samna Corpur'aiin.All other trademarks and copyrights are acknowledged.
Afree runtime version of Microsoft Windows is included with each copy of Ami and Ami Professional.
Circle 246 on Reader Service Card
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graphics platform—and by extension, the
fate of applications like Designer—will
depend on the effective utilization of advanced display hardware.
Designer 3.0 comes with two new accessories. Electronic SlideShow does onscreen presentations; it features PCX and
TIFF color bit-map support, transition
effects, and prerendering. The pro-

THE FACTS
Designer 3.0, $695
Requirements:
IBM AT or compatible with 1 MB of
RAM, ahard disk drive, an EGA or VGA
graphics card, agraphics monitor, and a
mouse or compatible pointing device.
Micrografx, Inc.
1303 Arapaho
Richardson, TX 75081
(800) 272-3729
Inquiry 862.

gram's TeleGrafx Imaging Center
Driver transmits via modem and phone
lines to either of two service bureaus
(more are to be added later) for conversion into 35mm slides, 4-inch by 5-inch
transparencies, overhead foils, and fullcolor presentation prints.
Another bonus is afree clip-art library
with more than 1700 professional-quality images. Other new features include
the ability to trace color PCX and TIFF
images and convert them to editable color
vector images; clip-art preview (so you
can see what apiece of clip art looks like
before importing it); a Bézier curve
drawing tool that allows setting and editing Bézier control points while drawing;
enhanced color-separation controls; improved PostScript and Matrix (SCODL)
film recorder drivers; and the ability to
import the embedded TIFF portion of an
Encapsulated PostScript file.
Micrografx advertises Designer as the
"cure for Mac envy." Windows 3.0 adds
considerable credence to that claim.
—George Bond

Bridge over
Troubled Waters
You've heard the refrain:
"The graphical interface
makes everything easy;
all you do is point and
click." And point, and
click, and drag, and point, and click
...after a while, ease-of-use starts to
feel like tyranny. Enter Bridge, agraphical command language for Windows.
Bridge batch files can launch Windows
(or DOS) applications; select, resize, and
move windows; control menus and dialog
boxes; feed keystrokes to running programs; conduct DDE (dynamic data exchange) conversations with DDE-aware
Windows applications; and manage message-oriented interprocess communication (IPC).
Here is a trivial but handy use of
Bridge. When my PC boots and loads
Windows, a Bridge batch file activates
continued

Complete 386/33 MHz
Cache System
•Z•1.-e bet
43MB
for Under $2,000
%.uce
e

MIS 386-33MHz STANDARD
•1MB BONS RAM
•32K 25NS SRAM CACHE
•REAL TIME CLOCK CALENDAR
•INTEL/WEITEK MATH CO-PROCESSOR SOCKET
•TEAC 5.25" 1.2MB FLOPPY DRIVE
•43MB 28MS Hard Disk Drive
•2SERIAL, 1PARALLEL AND 1GAME PORTS
•MCP ADAPTER
•SAMSUNG 12" AMBER MONITOR
•NMB HI-TEK 101-KEY ENHANCED KEYBOARD
•DESKTOP CASE WITH FIVE DRIVE BAYS
•220W POWER SUPPLY
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MIS

$ 450
499
$ 699
$250/750
85
350
$ 120
$ 150
$ 75

Computer Systems

P.O. Box 70897 Sunnyvale, CA 94086-0897

ONE YEAR PARTS AND LABOR WARRANTY
386-25MHz STANDARD System
386-20MHz STANDARD System (Non-Cache)
386SX-16MHz STANDARD System
286-12MHz STANDARD System
486-25MHz STANDARD System (64K Ext. Cache)

VGA (640x480) upgrade
Add
S-VGA (800x600) upgrade
Add
P-VGA (1024x768) upgrade
Add
80MB/212MB Hard Drive upgrade
Add
3.5" 1.44MB Floppy Drive
Add
4MB RAM Upgrade
Add
64K Cache Upgrade (386-25/33 MHz)
Add
Vertical Case
Add
Mini Vertical Case
Add
CALL FOR ADDITIONAL CONFIGURATIONS

$1,895
$1,495
$1,045
895
$3,795

30-DAY
MONEY BACK
GUARANTEE!

Order Now

1-800-733-9188 LW— OP

Prices and terms are subject to change without notice. 30 days money back does not include monitor
and shipping charge. CA residents add appropriate sales tan. No surcharge on credit card purchases.
Personal and company checks require 2wk. clearance. All names mentioned me registered
trademarks of their respective companies.
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The Old Standard For
Debugging Just Retired

1-find not only (MultiScope"'s) capabilities, but also
the level of technical support provided, to be utterly fantastic. My productivity in these few months bas literally doubled. There is no doubt in my mini' that several features in
the Solver Utility that will be bundled with the upcoming
Lotus 1-2-3IG product owe their existence solely to my use of
your wonderful debugger.»
Letter sent to MultiScopg Inc 12189
\
The award winning MultiScope Debdiggers for DOS, OS/2 and
Windows 3.0 are the most sophisticated debugging tools available
today The selection of unique features includes: •Run-time debugging
to monitor program 'execution ePost-Mortem debugging to analyze
program state after acrash •100% CodeView' compatible •Direct
support for C", Pascal, Modula-2, FORTRAN, and BASIC •
14 views of the program: Source, Local/Global Data, Graphical
Data, Assembly, Breakpoint, Watchpoint, Register, Thread,
Module, Procedure, Call Chain, Memory Output, and Log
•386/486 ICE and virtual DOS debugging •Conditional
breakpoints •Dual monitor, *
Serial and LAN remote debugging •VCR-like remote control,from application screen.
The new standard
for debugging rias arrived. For more information
MultiScope Debuggers have
easy mime WindowS PM and
character mode user interfaces.

and afree trial version, please
call

(800)999-8846,

(415)

323-4286, o5 FAX (415) 323-4186.
For European pricing please call
+ +46-13-63189.
•C5.I and C6.0 support •
All trademarks are property of
their respective.owners

PC Magazine Technical Excellence Award, InfoWorld
Produçt of the Year, BYTE Award of Efistinction.

•
MUILTISCOPE
%
,. t,..

4, eh.
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WINDOWS SHOPPING: 3.0 APPLICATIONS TAKE SHAPE

the clock (which my WIN.INI loads as
an icon), resizes it, and moves it to the
lower right-hand corner of my screen.
Silly as it sounds, there's no straightforward way to do this on aMac or in any of
the Unix graphical user interfaces. Windows 3.0's own Macro Recorder, which
can remember and play back sequences
of mouse and keyboard events, isn't a
real solution, either. What you really
need is programmatic access to aGUI's
message stream—the modern equivalent
of standard input. Then you can begin to
treat GUI-based applications as Unixstyle software building blocks that fit together in complementary ways.
Advanced Bridge applications can
combine off-the-shelf DOS and Windows
software to create customized, job-specific workstations. For example, afinancial system might feed numbers from a
proprietary DOS-based analytical program directly into Excel. Two Bridge
components facilitate such interactions:
A TSR DOS supervisor monitors DOS
sessions, enabling Bridge to send and react to keystrokes and capture screen data,
and the Bridge message controller sup-

ports more-complex interactions.
Under Bridge control, DOS and Windows programs can converse locally or
over aNetBIOS-compatible LAN, using
mailboxes to coordinate activities. Of
course, shrink-wrapped programs are
basically black boxes. Bridge can supply
them with inputs and take action based
on their outputs, but they remain passive
components. But an optional toolkit lets
developers create Bridge-aware DOS and
Windows programs that actively exploit
Bridge's message-oriented IPC.
Softbridge has packed the Bridge
batch language chock-full of the goodies
that DOS's sorely lacks: arrays, parameterized subroutines, local variables, file
I/O, modern control structures, and a
rich set of supporting functions. You can
parse afilename, query and set file attributes, read or write an array, insert an
element into an array, look up an element
in an array, and search, concatenate, or
alter strings. With the Bridge browser
you can monitor windows, variables,
mailboxes, and hot keys.
As users exploit Windows 3.0 to run
more concurrent applications, Bridge

Telecommunications Under Windows 3.0

•

DynaComm 2.1 is a
telecommunications program that runs with Windows 3.0. It contains an
extensive script language
that provides a platform for building
complex applications as well as simple
log-in scripts. Its binary file transfer
support is good, although ZMODEM is
conspicuous by its absence. And it runs
nicely in the background.
Windows 3.0 memory management
works well with this program. When
DynaComm 2.1 is loaded into a286 machine with 640K bytes of main memory,
384K bytes of extended memory, and 1
megabyte of EMS 4.0, Windows 3.0 still
has 532K bytes left for programs. DynaComm 2.0, on the same machine and
using Windows/286, leaves only 271K
bytes of memory for programs and 240K
bytes of EMS. Windows 3.0 alone leaves
650K bytes of main memory for programs. With only Windows/286 loaded,
342K bytes of main memory and 320K
bytes of EMS are left.
The ability to do file transfers in the
background is agreat asset. It lets you receive and send E-mail and conferencing
128
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system messages, or transfer program
code .or graphics, while doing other
work; your computer is not out of general
service during the transfer. DynaComm
2.1, running in the background, received
a20K-byte ASCII file in just over 5minutes at 2400 bps over apacket-switching
network. The same file transfer required
almost 61
/ minutes using Windows/286.
2
Thus, a200K-byte transfer would take
about 15 minutes less with Windows 3.0.
The script language has the usual
high-end telecommunications-program
script language capabilities—conditional
execution, parameter passing, local variables, subroutine execution, and so on.
Its more advanced features include support for DDE (dynamic data exchange),
dynamic reconfiguration of the graphical user interface, and event handling
using WAIT and WHEN commands.
These should make it easy to develop
specialized interfaces for even very sophisticated and complex applications.
First-time programmers may find the
language daunting; the price of its power
is complexity. But users with general
programming experience, even in other
script languages or databases, should

should come into its own. Ultimately, of
course, applications ought to integrate
tightly with operating-system-level IPC
mechanisms; Unix and OS/2 will likely
serve that goal better than the DOS/Windows hybrid. But for now, if you want
programmatic control of character-based
and graphical applications under Windows 3.0, you'll find Bridge as handy as
aSwiss Army knife.
—Jon Udell

THE FACTS
Bridge
developer's toolkit, $695
run-time version, $125
Requirements:
IBM AT or compatible with ahard disk
drive, 640K bytes of RAM, and Windows 3.0.
Softbridge Microsystems
125 Cambridge Park Dr.
Cambridge, MA 02140
(617) 576-2257
Inquiry 863.

have few problems finding their way
around this language. And over two
dozen sample scripts are included.
The program can emulate eight terminals: ADD VP/60; CompuServe Vidtext; DEC VT52, VT100, and VT220;
HP 700/94; IBM 3101; and TeleVideo
925/950. It supports NetBIOS, including
AT&T ISN and UB NIU extensions,
ComBIOS via interrupt 14H, and UBNetCI. It can also be used on LANs. •
—George Bond

THE FACTS
DynaComm 2.1, $295
Requirements:
IBM AT or compatible with ahard disk
drive (400K bytes of free disk space is
needed to install the application, 1MB to
install the entire DynaComm environment), 512K bytes of RAM (640K bytes
recommended), and Windows 3.0.
Future Soft Engineering, Inc.
1001 South Dairy Ashford, Suite 203
Houston, TX 77077
(713) 496-9400
Inquiry 864.

Other laser
printers
play with
one standard
dot size.
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HP makes it a
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Reported by The Star
Every day billions of
dust particles enter into Earth's atmosphere.
Now scientists are
working to make me-

CHAINREACTION

tear-burst communication a practical and
economical alternative
to the use of tele(conanued on page 2)
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You Coal See the Great Waltham the Mortal
Everyone has heard
that you can see the
Great Wall of China
from the Moon. Or from
Earth orbit. Or even
from Mars. Certainly
you cannot see the
Great Wall from the
Muon. According to

an astronaut, it's difficult even seeing contigents. You may be able
to see the Great Wall
from orbit, but, in gen'
eral, it's difficult even
to see familiar objects;
the planet's swift reo'
(continued on page 3)

Voyager's Last Picture Show'
When Voyager 2 was launched 12 years ago, who
could have imagined these plates at thin (stunt in tnne

More on planeta, e 0105lon5

NO BLACK HOLES?
Scientists are still unable to confirm
the existence of even a single black hole,
despite widespread belief that such
things should exist. Tracking down these
invisible objects Nn't easy, because they
can only be studied indirectly by the
effects they have on their surroundings.
There are several types of places that
(continued on page 31

MIRROR, MIRROR
It's a chore, but all reflecting telescopes require cleaning their reflective
mirrors. Eventually. the aluminum coating on their mirrors deteriorates and
needs replacing. For large instruments,
the process requires removing the tele(continued on page 5r

Leu Sin MetalOrganic L'hcrcittry
.New

Metal-organic chemistry bridges the gap between organic and inorganic chemiatry. It can lead to important new products (for example,
poison antidotes). A chelate, such as EDTA above (containing carbon,
hydrogen, oxygen and nitrogen atoms) can surround ions of metal.
and remove them from unwanted places.
(continued next page)
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It wee almost exactly three years Mn that aceramic material that
superconducB above liquid nitrogen temperature was diecovered.
Within days of the discovery, electrenica, power transmimion, and
triumportation were being redefined in everyone's imagination. Yet
miperconductivity was not anew phenomenon. Tho effect was first
observed in mercury in 1911, and, since then, more than 8000 elements, alloy., and compouncle have heen found to superconductl
(continued nest page)

Antimatter Bottled

A device tested may give investigator. •glimpse of what ui antimatter world might look like. The device cool, antimatter to atemperature
afew degrees above absolute zero and ataree it for several day, at
atime.
(continued ncst page)

Fifty Years Agri

homer has it that before WWII, our °herniate were experimenting with
adistilling poxes. to lower the calorie. of ordinary beer. AbwidonIng
the research at the onset of world war, researcher. then pureued the
development of ashelf.
..m(161e C ration. Don't believe sli rumor.,
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Introducing the new HP LaserJet III printer with
Resolution Enhancement technology.
The rules have changed. Now the
name of the game is Resolution
Enhancement technology You'll call
it the best thing to happen to laser
printing since the very first HP
LaserJet printer. It gives you clearer
resolution. Curves that really curve.
And edges that are never jagged.
Instead of a"one-size-fits-all" dot,
HP'S built-in intelligence varies dot
sizes. So they can fill areas where

01990 Hewlett-Packard Company

PE 12003

they could never go before. For
clearer, more professional-looking
documents.

Resolution
Enhancement
technology shrinks dots
tofit in curves and diagonals
where they've never gone before.

whole new ball game.
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But there's more than better print
quality. 14 bit-mapped fonts and 8
internal scalable typefaces provide
thousands of options. And enhancements to our PCL5 printer language,
including our HP-GL/2 graphics
language, let you print portrait
and landscape on the same page.
Reverse and angled type. Spirals.
Even shaded text You can also plug
in Adobe PostScript° software.
For all its new features, the $2,395*
list price of the HP LaserJet III is a
good deal less than the HP LaserJet

reliability as the rest of the HP
printer family.
So call 1-800-752-0900, Ext.1007. Ask
for our booklet on Resolution Enhancement technology and where to find
your nearest authorized HP dealer.
We'll put you in awhole new league.
Series II printer it replaces. With
the same hardware compatibility,
wide range of applications, 8ppm
print speed, and software compatibility, including WordPerfect 5.1
and WordStar® 6.0. And the same

There is abetter way.
HEWLETT
PACKARD

'Suggested U.S. list price. WordStar is a U.S. registered trademark of WordStar International Incorporated. Adobe and PostScript are registered trademarks of Adobe Systems, Inc.
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THE LASER
PRINTER FOR

THE NEW SHARP JX-9500.
as it is, the JX-9500 is areal
Sharp's new laser printer saves
you three things everyone seems
office workhorse.
to be short of—money, time and
It's also ready to grow. Add a
space. It takes up no
second paper tray
more room than two
for afull 500 sheet
sheets of paper, yet it
capacity. Or an
prints 6pages per
automatic envelope
minute of crisp text
feeder that handles
and graphics, and
40 envelopes without
holds 250 sheets in its
forcing you to take
internal paper tray. As Room to grow. The JX-9500
the paper out. There
with automatic envelope feeder
small and inexpensive and second paper tray.
are two font card
«D1990 Sharp ElecironIcs Corp.
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slots. And memory is expandable to 4.5MB with easy-toinstall RAM cards.
We could go on and on about
our remarkable new laser
printer. But we suggest you call
l-800-BE-SHARP, because, as
you can see, space is tight.

SHARP
FROM SHARP MINDS
COME SHARP PRODUCTS —
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Notebook Newcomer
Michael Nadeau

D

esigning a state-of-the-art
notebook computer is risky.
To begin with, the competition
is playing aconstant game of
leapfrog. A leading-edge product today
could be obsolete next week. On top of
that, cheap knock-off products from the
Pacific Rim and acutthroat sales climate
make entry into this market tough.
In fact, unless you are aCompaq or a
Toshiba, you'd have to be alittle crazy to
jump in. Yet, that is what astart-up venture, Airis Computer, has done. Its notebook PC is so loaded with features that it
could maintain the leading edge for asignificant period of time—at aprice half
that of the competition.

Airis hopes to challenge
established small-PC
makers with an
innovative new machine
Standard ports include one RS-232C
serial port, one parallel port, one RJ-11
connector for the built-in modem, an AC
power connector, a floppy disk drive
connector, and aPS/2 mouse port (which
also supports an external keyboard). All
are located at the rear. It does not have an
external monitor port.

Features, Features, Features
For $1895, the Airis VH-286 comes with
most standard notebook PC features and
several new ones. The standard configuration has a12.5-MHz 286 CPU with a
socket for an 80287 FPU. A 21
/-inch 202
megabyte 23-millisecond hard disk drive
Photo 1: The
from Conner Peripherals or PrairieTek is
Airis VH-286
the sole mass storage device.
sports a
The VGA LCD video is an 11-inch,
streamlined design
supertwist, backlit, black-on-white,
free of harsh
640- by 480-pixel screen with 16 levels of
angles or
gray shading. A 2400-bps modem is built
protrusions.
into the motherboard. Standard memory
is 2MB, upgradable to 4MB using two
1-MB single in-line memory modules. A
low-profile external floppy disk drive,
powered from the computer, is a $150
option if you buy it with the system, $249
sold separately. Traveling Software's LapLink, standard on the hard disk drive, provides file transfer capability between the
VH-286 and desktop PCs. MS-DOS 4.01
is the standard operating system.
The case measures about 10 inches
long by 12 inches wide. The wedge shape
is 2inches thick at the back and about 1/
2
1
inches at the front. It is roughly the same
size as aloose-leaf notebook. It weighs
about 61
/ pounds with batteries; the AC
2
power pack weighs just under apound
and is smaller than most.
PHOTOGRAPHY: PAUL AVIS © 1990

You have achoice of battery power—
rechargeable nickel-cadmium batteries
or 10 C-cell alkaline batteries. Airis had
not yet determined battery life, but it estimates that the unit will run about 6
hours on nickel-cadmium batteries and
perhaps as much as 12 hours on alkaline
batteries. These impressive numbers are
believable if you consider the extraordinary battery-saving features built into
the VH-286.
Airis started with the battery-saving
features found in most other notebook
PCs—low-power components like the
small hard disk drive, power-management utilities, and the strategic omission
of afloppy disk drive. All major components automatically shut down when not
in use, afeature found on systems like
the Compaq LTE and Toshiba T1600.
What's different is Airis's use of excess
video RAM as an on-board disk cache
continued
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and an efficient power-converter design.
To reduce the video RAM chip count
from eight to four, the VH-286 designers
opted for low-power pseudostatic RAM.
But the configuration of these chips provided 512K bytes of video RAM; only
256K bytes were needed for video. The
rest became the disk cache. Airis estimates that this cache (not yet implemented on the prototype Isaw) achieves a
65 percent to 70 percent hit rate; thus,
the system accesses the hard disk drive

that much less, saving battery life.
A configuration utility allows you to
set time-outs for component shutdowns.
All system configurations can be set via
the keyboard. A battery-watch utility
monitors battery power. An auto-resume
feature lets you return to an application at
the point you turned off the computer.
The feature maintains power to system
RAM after you shut off the computer, so
it "remembers" where it was.
One last unique feature is Airis's use

Three Big Reasons
To Choose Lattice C!
1. Top Performance

2. Best Value

3. Most Complete

80286 C
Only $ 495.00
DOS, OS/2 an
Family Mode programs
• language extensions
give added versatility
•Global Optimizer speeds
programs up to 30%
•OS/2 API Library and
Bind Utility included
• 100% ANSI Compatible

OS/2, & DOS programs
Includes Royalty-Free
80286 DOS Extender
Creates programs of up
to nearly 16 MB
All tools performancetuned for 286 systems
Protected Mode speeds
debugging

or OS/2 programs
• Includes Royalty-Free
80386 DOS Extender
• Your programs utili7e
full 32-bit power
•All tools performancetuned for 32-bit systems
• Compatible with
PharLap DOS Extender

Call 1-800-444-4309. Choose Lattice C Today!
Phone: 1-800-444-4309

Lattice, Inc.
2500 S. Highland Ave.
Lombard, 11, 60148
for fur ber Infor

134

BYTE •JULY 1990

708-916-1600
FAX: 708-916-1190
Telex: 532253

tion and a free catal

Circle 140 on Reader Service Card (DEALERS: 141)

of Intel's Flash EPROM technology in
storing the BIOS. The Flash EPROM
chip is soldered onto the motherboard,
and it can be updated remotely by simply
downloading new code over aphone line.
Airis calls this feature TeleROM. Not
only does this provide aconvenient and
inexpensive means for users to get BIOS
updates, it reduces manufacturing and
design costs by permitting on-the-fly
changes to the BIOS code.
Good-Looking, Too
The hardware is interesting, but perhaps
the most striking feature of the VH-286
is its appearance. Its streamlined shape
is free of sharp angles or protrusions. All
the ports and external connections are
covered by a contoured, hinged panel
that, when opened all the way, raises the
rear of the system for a steeper typing
angle. The Joss Design Group, a wellknown design house from Chicago, is the
architect of the system's housing.
The unit has no front latch to release
the clamshell-style display. Instead, a
cam mechanism in the screen's hinge
locks it shut. To open the display, you
press abutton on the side of the hinge.
This button is flush with the case. The
screen folds back afull 180 degrees and
is held in place by friction.
Eliminating the front latches has two
advantages. It gets rid of any external release mechanism and protruding latches,
and it allows for aslightly smaller footprint by requiring less material around
the keyboard.
The design has another, hidden advantage. All the components snap together,
except for the keyboard assembly, which
has two screws. This translates into significant cost savings in manufacturing.
Airis says it was aiming for aprofessional-looking design that business users
would be comfortable with. Compared to
some of the competition—the Zenith
MinisPort comes to mind—it has met
that goal.
For Keyboard Fanatics
Airis is especially proud of its keyboard.
The unit Isaw, however, had only aprototype keyboard. The basic layout and
feel, according to Airis, is similar to the
final version, which is being developed
by EECO/Maxi-Switch.
It is basically astandard, full-size, 82key keyboard with some exceptions commonly found on small PCs. It has no separate numeric keypad, relying on an
embedded one, and the function and
some of the other nonalphanumeric keys
are considerably smaller. Separate PageUp, PageDown, Home, and End keys are
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full size. No compromise was made on
key travel or distance between key caps.
The cursor control keys are full size and
in the familiar inverted-T configuration,
and the Enter key uses the larger backward-L shape. The Control, Shift, and
Alt keys are where you'd expect them to
be. Anyone moving from astandard desktop PC keyboard should have little trouble
adjusting to the VH-286 keyboard.
The keyboard will have a couple of
other uncommon features, as well, although they were not on the unit Isaw.
One is akeyboard remapping utility that
lets you rearrange the key layout to your
liking. The other is a"sticky key" feature that allows you to perform multiplekey sequences one-handed.
Performance
Functionality is more important than raw
power on anotebook PC, but the Airis
holds its own in the power department,
too (see the table). Preliminary BYTE
benchmark scores give it an excellent
2.35 CPU index, higher than the Compaq SLT's 1.59 and those of most
80386SX systems we've tested. Airis
claims zero-wait-state operation for the
VH-286, and the CPU index shows it.
The disk I/O index is an adequate 1.38,
but this should improve when the disk
cache is fully implemented. The video
index of 1.48 is alittle above average for
LCD-based laptops.
Not Available in Stores
By pricing the VH-286 at under $2000,
Airis has left little margin for profit.
Therefore, it will sell the VH-286 only
through direct sales; for most people, that
means mail order. Assuming that Airis
will provide good after-sale support à
la Dell and other successful mail-order
houses, this should not be aproblem.
The VH-286 comes with a two-year
parts-and-labor warranty—longer than
many of its competitors. Since the system
board uses mostly surface-mount technology, most repair service will be a
simple matter of replacing entire components. Airis expects to have aone-week
turnaround on repairs. Since each unit
has amodem built in, the company can
do remote diagnostics to try to resolve the
problem over the phone.
COMPANY INFORMATION
Airis Computer Corp.
1824 North Besly Court
Chicago, IL 60622
(312) 384-5608
Inquiry 990.

Photo 2: The VH-286 motherboard makes extensive use of surface-mount
technology. It has anumber of wire jumpers, which should not appear on the final
production units.

BYTE BENCHMARK RESULTS

The 2.35 CPU index is very fast for a286-based laptop and is owing to the
VH-286's zero-wait-state operation (N/A = not applicable).

Airis VH-286
Compaq SLT/286

CPU

FPU

Disk I/O

Video

2.35
1.59

N/A
N/A

1.38
1.77

1.48
1.43

Indexes show relat.ve performance; for all indexes, an 8-MHz IBM PC AT = 1.
For afull description of all the benchmarks, sce "Introducing the New-BYTE Benchmarks:*

Is It aWinner?
It's too early to predict the success of the
Airis. If Airis can overcome the combined problems of anew company with a
new product and deliver what it's promising, then both the company and the
VH-286 will be worth keeping an eye on.
Iliked what Isaw, and Idon't see another
vendor introducing anotebook PC with
comparable features any time soon—certainly not for under $2000.
Airis hopes to tap into what it sees as
an unfulfilled demand for apowerful,
low-cost notebook PC. That demand
exists; the question remains whether
Airis has pushed the right buttons.
Some people will fault Airis for not including afloppy disk drive as standard.
Many notebook PC users rely on flop-

une 1988 BYTE.

pies, but others, like me, prefer working
from ahard disk drive whenever possible. Some users will feel uncomfortable
buying direct.
Still, there's something very attractive
about the Airis VH-286. Since the unit I
saw was hardly finished, I'll wait until
the final production units are available
(sometime in early August) to make my
final judgment. But the compromises
Airis made in the design are quite reasonable. Most potential notebook PC
buyers will be able to live comfortably
with the trade-offs made in the VH-286.
Good looks never hurt, either. •
Michael- Nadeau is BYTE 's managing
editor of the BYTE Lab. You can reach
him on BIX as "miken."
JULY 1990 •BYTE
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Charles Mitchell,
Dell Senior Staff
Project Planner and the
new Deli System 425E

The Dell System 425E is o Class A device sold for 1.Ke n COM•181Cial ••Vironments only. •tefio,,nonce Enhanceneefs: W4h ,nlhe first megabee of memory. 384 198 oreserved for use by Ole system to enhance performonce. The Deft 4251 opholog,ophed nO opuonol eeros
08 one., and specrkohons ore wiped 0.change oathc..1 nace Dcl canna be responyble k. coon on fypogoe, o, photcompay , b,rnem based on 36•mon• opee-end lease Leoung ar ,onged by leaseg G,oup Inc lo Canada conlogurofrons and once may vary 044f 5056 Moorego.
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IN HIS WORDS.

IN ENGLISH.

In nay opinion, the new Dell -425E - sets the standard

Okay, it's time to come back to earth. You want acomputer

for i486 - 32-bit EISA I/O bus systems.

that's fast. Powerful. And affordable.

The Dell 425E delivers almost twice the MIPS of the Dell
System'325. Which gives me accelerated throughput for my
Poster Meter MIPS Version 1.3

power applications,
especially when running
32-bit software. At the
heart of the Dell 425E
is Intel's'32-bit i486
microprocessor, today's

The new Dell System 425E is it.
It's perfect for running sophisticated applications, and easy
enough to use even if you dorit have adegree in Boolean Logic.
It's also only $7,899.
Which makes it $4,454 less than Compaq's 33 MHz 386
and $6,355 less than Compaq's 25 MHz 486?
Best of all, all this advanced technology comes with the
down-to-earth support and service from Dell.

new definition of PC

One phone call and you get the works.

performance.

A one-year limited

The i486 increases performance by its burst transfer

warranty, next-day

MD ORDER, CALL NOW.

capabilities and by reducing the complexity of some of the more

deskside service by the

800-444-1470

commonly used 386 - instructions:Therefore, the instructions

Xerox Corporation:"

IN CANALK CALL 800.387-5752

execute in fewer clock cycles.

Fast delivery. And a

But, those aren't the only performance improvements.

thirty-day money back

The processor's 8KB internal cache gives you zero-wait-

guarantee.

states for most memory accesses. And, the integral math
coprocessor gives you all the capabilities of the 80387, with up
THE NEW DELL SYSTEM 425E 25MHz i486 EISA.
•1486 microprocessor, running at 25
MHz.
•EISA architecture (downward
compatible with ISA).
•Standard 4MB of RAM' expandable
to 16 MB on system board, using optional
1MB and 2MB SIMMs.
•VGA systems include ahigh
performance 16-bit video adapter.
•Socket for 25 MHz \VEITEK 4167
math coprocessor.
•5.25" 1.2 MB or 3.5" 1.44 MB diskette
drive.
•5half-height drive bays.
•Dual diskette and hard drive controller.
•Six 32-bit EISA (ISA compatible), plus
two 16-bit ISA expansion slots.
•High performance, IDE (80 MB,
100 MB, 190 MB), and ESDI (330 MB,

650 MB) hard disk drives.
•Enhanced 101-key keyboard.
•1parallel and 2serial ports.
•231-watt power supply.
•12-month On-Site Service Contract
provided by Xemic"

In conclusion, we

FOR NETWORKING/UNIX INFO

800-678-UNIX
HOURS. 7AM-7 HA CST M-F 9AM-2 PM CSTON SAT.

believe it's the most sophisticated and powerful system for the
money in the business.
It's really that simple.

**Commercial Lease Plan. Lease for as
tow as $286/month.
"Xerox Extended Service Plan pricing
starts at $672.
80 MB VGA Monochrome System $7,899
190 MB VGA Color Plus System $8,699
330 MB Super VGA Color
System (800 x600)
$9,599
650 MB Super VGA Color
System (800 x600)
$10,799
Prices listed include 4MB of RAM. 100 MB
hard drive configurations also available.

ANNOUNCING NEW LOWER PRICES ON ALL DELL SYSTEMS.

to five times the performance on floating point instructions.
The Dell System 425E also has ahigh performance 32-bit
EISA bus architecture that not only lets me expand my system
with peripherals that have double the data path and up to
eight times the data transfer rate of an ISA (PC/AT bus) system.
Ican also use my 8-bit and 16-bit ISA cards without any
problem. And Ican select from the new high performance
32-bit cards, including EISA bus masters. With this kind of
flexibility I'll never have to deal with an ISA only 486.

DELL

In conclusion, Ibelieve it's the most sophisticated and
powerful system for the money in the business.
It's really that simple.

COMPUTER
ABOVE AND BEYOND THE CALL.
Circle 77 on Reader Service Card
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Laser Printers Get
Personal
The latest wave of
Series H-compatible
printers offers one feature
that PostScript printers
can't match: aprice tag
you can live with
Stanford Diehl
and Stan Wszola

T

he wait is over. The era of the
personal laser printer is upon us.
Only afew years ago, when laser
printers came on the scene, they
carried eye-popping price tags that sent
shivers up many a consumer's spine.
How times change.
Hewlett-Packard introduced the first
LaserJet printer in May 1984, and it set
the standard for performance. The introductions of the HP LaserJet Series II
printer in March 1987, and the LaserJet
Series III earlier this year, have further
pushed the boundaries of price/performance.
All the Series II-compatible laser
printers in this roundup have list prices of
less than $3000; some sell for under
$2000 (take alook at some street prices,
and you'll be hooked). Yet they provide
more sophisticated text and graphics processing than ever before. This range of
performance has never been available at
such alow cost.
In the BYTE Lab, we've cut through a
forest of features to give you an objective
analysis of each printer. Our laser benchmarks put each printer through arigorous suite of performance and compatibility tests. Because each test is geared to a
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particular mix of applications, you can
pick the right printer for your needs (see
the text box "How to Use Our Laser
Printer Test Results" on page 151).
The Heart of the Beast
A curious form of schizophrenia exists
among laser printers. Manufacturers tout
feaures that are unique to their models,
but when it comes to the printer engine
itself, there's amarked similarity among
the different brands. We examined 18
laser printers (see table 1), but they represent only six different printer engines:
Canon, IBM, Kyocera Unison, Ricoh,
Sharp, and TEC (Tokyo Electronics
Corp.). Seven of the printers use the
TEC engine, five use the Canon engine,
three use the Sharp engine, and the
others use different engines.
As expected, printers that use the
same power plant have much in common.
Each engine type boasts specific design
and performance advantages—enough so
that you should select an engine before
picking aparticular model.
One major difference among the different brands is whether the engine uses
separate optical photo coupler and toner
cartridges, as do the TEC, Sharp, Kyocera Unison, and Ricoh engines, or an integrated unit combining the OPC and
toner in one, as do the Canon and IBM
engines. (See the text box "Painting with
Light" on page 142.)
Separate cartridges require maintenance more often. For example, the
Epson EPL-6000 uses the TEC engine
and requires anew toner cartridge every
1500 pages and anew OPC every 10,000
pages. A new toner cartridge is relatively
inexpensive (a TEC toner cartridge lists
for $29), but be prepared for apotential
mess. You should quickly vacuum up any
spilled toner, or it could migrate through
the printer engine, ruining the printing
and possibly damaging the engine. Another potential problem is that the OPC
might be exposed to light during servicing; such exposure will reduce its ability

to attract toner and degrade the quality of
your printout.
Integrated cartridges, such as those
for the Canon engine—which is used in
the Brother, HP LaserJet, NEC, and Star
Micronics printers—give you convenience at aprice. With these cartridges,
you can print 3500 to 4000 pages before
the machine runs out of toner. It's asimple matter to open the printer, pull out
the old cartridge, and insert anew one.
But when you throw away the old cartridge, there may be plenty of life left in
the OPC. (See the text box "To Refill or
Not to Refill"on page 142.)
Paper Handling
Laser printers can be very fussy about
the type of paper they receive. Printer
manufacturers recommend 16- to 34pound paper with a smooth surface.
Paper specifically made for use with
laser printers or photocopiers is excellent. We used photocopier paper for our
benchmark tests. Laser printer printouts
cost between 2 and 3.4 cents per page.
Typical dot-matrix printouts cost 1cent
per page or less. (See the text box "Your
Mileage May Vary" on page 154.)
Be careful with preprinted forms or
letterhead. When apage passes through
the laser printer's fuser assembly, the
paper is heated to 392°F (MO °C) for a
tenth of asecond to fuse toner to paper.
Some of the inks used in raised letterhead can melt and gum up the fuser
rollers. Some colored papers scorch or
discolor.
Feeding envelopes to a laser printer
has always been aproblem. You can manually feed the envelopes into any of these
laser printers or use an optional envelope
tray. Unfortunately, the trays are limited
to 30 or 40 envelopes. Jams are afact of
life when you're doing envelopes, because they are thick and resist bending
around the rollers and the OPCs inside
the laser printers. Make sure that the adhesive used on the envelope flap and any
continued
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LASER PRINTERS

As the following comparisons show, many laser printers selling for less than $3000 don't force you to sacrifice speed or
versatility. Most offer upgrade paths to at least 4.5 MB of memory and PostScript compatibility (.=yes; 0 =no).

Table 1:

Standard features
Brother
HL -8e

Model

Dataproducts Desktop Systems
LZR 650
EXO-2507

Epson
EPL-6000

Facit
P6060

HP
LaserJet IIP

HP
LaserJet III

IBM LaserPrinter 4019

List price

$2895

$1695

$1995

$1899

$1595

$1495

$2395

$2395

Engine manufacturer

Canon

Sharp

TEC

TEC

TEC

Canon

Canon

IBM

Integrated or separate
OPC/toner

Integrated

Separate

Separate

Separate

Separate

Integrated

Integrated

Integrated

Rated speed
(pages per minute)

8

6

6

6

6

4

Operating noise
level (dBa)
Engine life (pages)

8

10

50

50

52

52

52

47

42.9

50

180,000

200,000

300,000

300,000

300,000

Indefinite

Indefirite

Indefinite

Monthly duty
cycle (pages)

3000

3000

3000

3000

4000

2500

16,000

20,000

Standard memory

1MB

512K bytes

512K bytes

512K bytes

512K bytes

512K bytes

1MB

512K bytes

Maximum memory

3MB

4.5 MB

4.5 MB

4.5 MB

4.5 MB

4MB

5MB

4MB

P, RS-232C

P, RS-232C

P, RS-232C,
RS-422

P, RS-232C

P, RS-232C

P, RS-232C,
RS-422

P, RS-232C,
RS-422

P, RS-232C

19 x 17.9
x 9.1

14.2 x 13.4
x 10.9

15.4 x 16.1
X 8.3

15.4 x 16.1
x 8.3

15.4 x 16.1
x 8.25

24.9 x 13.8
x8

19 x 18
X 8.5

20.5 x 14.2
x 10.2

44

33.5

35 3

36

35.3

22

50

33.6

Interface
(P-Centronics
parallel)

Dimensions (D,W.H)
(in inches)
Weight (lbs.)
Power consumption
(watts)
Warranty

900

700

600

600

600

550

870

690

1year

1year

1year

1year

1year

1year

1year

1year

200

250

150

150

150

50

200

200

Paper handling features
Standard capacity
tray
Maximum capacity
(with optional tray)

200

500

150

150

440

300

200

700

Letter, legal

Letter, legal.
A4, B5

Letter, legal,
A4, B5

Letter, legal,
A4, exec

Letter,
A4, B5

Letter, legal,
A4, exec.

Letter, legal,
A4, exec.

Letter, legal,
A4, 85

Prints envelopes

•

•

•

•

•

•

Optional

•

Prints labels

•

•

•

•

•

•

•

•

Paper size handled

Prints
transparencies

•

•

•

•

•

•

•

•

Output orientation

Face down

Face up
or down

Face down

Face up
or down

Face up
or down

Face up
or down

Face up
or down

Face down

Optional
equipment

Paper trays

Paper, env.
trays

Paper trays

Epson emul.

Paper, env.
trays, font
cart.

Paper trays,
font cart.

Paper trays

Paper tray,
font cart.

Resident typefaces

5

4

6

3

3

2

4

5

Font cartridge slots

2

2

2

2

2

1

2

2

Accepts HP font
cartridges

•

•

•

•

•

Epson EX

Optional

Optional

0

Optional

Optional

IBM Proprinter

Optional

0

Optional

Optional

Optional

o

O
•
O
e
o

Typographic features

Emulation

Diablo 630

Optional

0

0

0

HP 7475 plotter

Software

0

0

0

PostScript

Optional

Optional

0

Optional

preprinted return address will not melt
when passing through the fuser.
Printing transparencies and labels requires materials that are specifically designed for laser printers. Do not attempt
to make substitutions. Both types of materials must be able to withstand the heat
from the fuser.
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A Sure Cure for the Jaggies
One of the problems with trying to produce good-looking text and graphics on a
laser printer are "jaggies," the stair-step
effect on some curves and lines. Jaggies
result from breaking up an image into a
fine grid (i.e., 300 dots per inch). All the
printers we examined function at 300

Optional

dpi. To get better quality and resolution,
manufacturers could go to 600 dpi, but
the cost for amore precise print engine
and RAM for graphics would be prohibitive for most users.
Hewlett-Packard found away around
this dilemma. The LaserJet Series HI
uses the company's Resolution Enhance-
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LASER PRINTERS

Kyocera
F-1000A

Mannesman
Tally MT 906

NCR
6435

NEC
Packard Bell
Silentwriter 2
PB9500

PCPI LaserImage 1030

Sharp
JX-9500

Star Micronics
LaserPrinter 8

TI
microLaser

Toshiba
PageLaser6

$2895

$2195

$2395

$2695

$2195

$2295

$1795

$2799

$1799

$1549

Kyocera Unison

TEC

TEC

Canon

TEC

Ricoh

Sharp

Canon

Sharp

TEC

Separate

Separate

Separate

Integrated

Separate

Separate

Separate

Integrated

Separate

Separate

10

6

6

8

6

6

6

8

6

6

55

52

52

50

52

52

50

53

50

52

Indefinite

300,000

300,000

300,000

300,000

180,000

300,000

300,000

180,000

300,000

10,000

4000

5000

5000

4000

3000

3000

3000

3000

4000

512K bytes

512K bytes

512K bytes

1MB

1.5 MB

512K bytes

512K bytes

1MB

512K bytes

512K bytes

1.5 MB

4.5 MB

4.5 MB

5MB

4.5 MB

5MB

4.5 MB

5MB

4.5 MB

4.5 MB

P, RS-232C

P, RS-232C

P, RS-232C,
RS-422

P, RS-232C,
AIM

P, RS-232C,
RS-422

P, RS-232C

P, RS-232C

P, RS-232C

AppleTalk, P,
RS-232C,
RS-422

P, RS-232C

17.7 x 16.9
x 12.6

15.4 x 16.1
x 8.3

15.4 x 35.4
x 8.3

17.3 x 24.5
x 11.4

15.4 x 16.1
x 8.3

16.4 x 15.9
x 8.2

14.2 x 13.4
x 10.5

19.4 x 17.9
x 8.6

14.2 x 13.4
X 10.9

15.4 x 16.1
x 83

57.3

35

36

49

35.3

36

335

45

33.5

35

950

600

1000

870

600

1000

700

600

700

90 days

1year

90 days

1year or
60,000 pages

1year

90 days

1year

1year

1year

250

150

150

200

150

150

250

200

250

600
1

150

250

400

150

200

150

400

500

200

500

150

Letter

Letter, legal,
A4, B5

Letter, legal,
A4, AS, B4

Letter, legal

Letter, legal,
A4, B5

Letter, legal,
A4, A5

Letter, legal,
A4, B5

•
•

•
•

•
e

Letter, legal,
A4, B5

•
•

Letter, legal,
A4, B5

Letter, legal,
A4, B5

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Face down

Face up
or down

Face up
or down

Face up
or down

Face up
or down

Face up
or down

Face up
or down

Face up
or down

Face up
ord down

Face down

Paper trays

Paper trays,
printer emul.

Font cart.,
printer emul.

Paper trays,
font cart.

Font cart.,
printer emul.

Paper trays,
font cart.

Paper trays,
font cart.

Paper trays,
font cart.

Paper and env.
trays, font cart.,
printer emul.,
serial board

Paper trays

6

3

3

3

3

4

3

4

4

4

2

2

2

2

2

1

2

2

2

2

O

e

O

O

•
O
•
O
o
o

O

Optional

Opt. cart.

Optional

•

•

Optional

O

Optional

Opt. cart.

Optional

•

•

•

O

•

O

•

Optional

•

•

•

Optional

O

O

Opt. cart.

PreScribe
language

Optional

O

Opt. board

Optional

ment (RE) technology to improve the visual quality of its output. RE smoothes
edges and produces sharper points and
line intersections (see figure 1). It does
this by adjusting the size and position of
the individual dots in relation to each
other. The print engine is still limited to
300 dpi, but text and graphics look

O

•
O

Optional

slightly sharper.
Hewlett-Packard incorporated the RE
circuitry into an application-specific IC
in the controller electronics. The circuitry intercepts and stores a6-dot-high by
2560-dot-wide section of the page. It examines the relative position of each dot to
its 49 neighbors. The circuitry uses pat-

tern recognition to identify any problem
areas, and then it uses pulse-width modulation to control the laser beam. RE adjusts dot positions in ahorizontal line by
controlling the on/off timing of the laser
beam; the technology adjusts the dot size
by controlling the beam's intensity.
continued
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The RE circuitry's print quality improvement is subtle. With normal-size
text in business correspondence, you
wouldn't see an obvious difference between the older Series II and the new
Series III. Only when we viewed the output with an eight-power loupe did we detect any differences (see figure 2 for a
comparison of representative output
from each of the engines we tested).

Figure 1: HewlettPackard's Resolution
Enhancement (RE)
technology smoothes out
jagged curves. The sample
output at top was printed on a
LaserJet Series III with RE
disabled. The bottom output
is from the same printer
with RE turned on. Both
samples are enlarged 800
percent.

Painting with Light
A

laser printer engine emulates photocopier technology. But where a
copier uses abright light, laser printers
use alow-power, solid-state laser.
A multisided, rotating mirror reflects
the laser beam to project an image onto
an electrically charged, photosensitive
drum (also called an optical photo coupler, or OPC). As it sweeps across the
rotating drum, the laser beam rapidly
flickers on and off to paint the individual dots of the 300-dot-per-inch image.
The charged drum attracts the toner to

the areas that have been painted by the
laser beam.
As apage of paper passes through the
printer, it also receives an electrical
charge. When the paper rolls against the
drum, the toner image is transferred to
the paper. The paper then passes
through the fuser assembly, and it's
there that heat and pressure melt the
toner to make apermanent image on the
paper. The paper then passes through
the output rollers and lands in the output
tray.

To Refill or Not to Refill
nentire industry has sprung up to
refill used Canon toner cartridges.
Refilled cartridges, on average, cost
half the price of new cartridges. The
drawback is that you may not know how
many times a cartridge has been refilled. It could be recycled until the optical photo coupler (OPC) develops defects that begin to show in the printout.
Refillable, integrated cartridges are
now available. For example, Pelikan
sells integrated cartridges with four
toner refills, good for 12,000 pages.
They can be substituted for some of the
older Canon cartridges. (Pelikan is
based in Derry, PA, at (800) 288-6637.)
But most laser printer manufacturers
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discourage the use of refilled cartridges. Manufacturers claim that their
cartridges are not built for reuse; seals
on a reused cartridge could fail from
heat stress and spread toner throughout
the printer engine. Also, the OPC has
only alimited life if you want the maximum quality in your printout. Reusing a
cartridge could void your warranty.
We concur with these warnings. But
if you must refill your cartridges, follow these precautions. Deal with areputable company, mark your cartridges,
and insist that you receive only your cartridges back. That's the only way to assure that your cartridge hasn't been refilled more than four times.

Port of Call
Because laser printers are relatively expensive compared to other forms of
printer technology, many buyers use
them on LANs or with printer-sharing
devices. Most laser printers offer the option of different types of serial and parallel port connections.
Standard Centronics parallel ports let
you position your printer up to 15 feet
away from your computer. This distance
also applies to any manual or electronic
switching boxes, or other printer-sharing
devices. An RS-232C serial connection
allows for longer cable runs, up to 50 feet
long. Another serial connector option is
the RS-422A; this allows ahigher data
throughput and cable runs of up to 4000
feet. If you are using aMac, several laser
printers offer optional AppleTalk connectors with a maximum cable run of
1000 to 3000 feet, depending on your
Mac's AppleTalk configuration.
We don't recommend manual switch
boxes for laser printers. To switch to another host computer safely, you must
switch all the lines simultaneously. Manual switches, depending on their design,
make connections sequentially. This
means that some data and ground lines
may be left unconnected for afraction of
asecond, which can damage the interfacing chips in the laser printer's controller
electronics.
The NEC Silentwriter 2offers the unusual feature of permitting two host computers to share the printer by connecting
one host to the parallel port and the other
host to the serial port. The printer can
automatically handle data from both
ports.
Fun with Fonts
A laser printer accepts three kinds of
fonts: resident, or internal fonts; cartridge fonts; and downloadable, or
"soft" fonts. Internal fonts come packaged with the printer; they are permanently stored in the printer's ROM. Cartridge fonts are ROM fonts that you buy
separately. The cartridge, or "font
card," plugs into aport on your printer.
Soft fonts reside on ahard disk and are
continued
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I am not a number,

I

Iam not anumber, Iam afr

Iam not anumber, Iam af

I am not a number,

I

Iam not anumber, Iam afr

Iam not anumber, Iam af

I am not a number,

I

Iam not anumber, Iam afr

Iam not anumber, Iam af

17EC

Canon

....................

I am not a number,

I

Iam not anumber, Iam afr

Iam not anumber, Iam af
IBM

I am not a number, I
Iam not anumber, Iam afr

I am not a number,

I

Iam not anumber, Iam afr

Iam not anumber, Iam af Iam not anumber, Iam af
Ricoh

Kyocera Unison

Figure 2: A sample printout from each printer engine covered in this product focus. The engines varied little in print quality,
although the Ricoh engine's output lacked the sharpness of the other five samples.
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AND
ONE OF
THESE

IF YOU
HAVE
ONE OF
THESE

To improve your
document's appearance.
To create your letterhead. To persuade
others of your ideas.
To add impact to
your proposals.

YOU
NEED
ONE
OF
THESE.

That's what an
Intercon font
cartridge can do
for you. Simply.
Affordably. Without
adding memory to
your printer. Without
waiting for downloading. Without
taking any disk
space.

•IBM® LaserPrinter Cards.
Intercon has font cards for
the NEW IBM 4019
LaserPrinters with your
specified fonts, logos
and signatures.
•Intercon's standard
cartridges support
WordPerfect® 5.0/5.1;
MS-Word® 5.0; Word
for Windows®; AMI®,
Multi Mate® Adv. 4.0;
and other popular
packages.

Vary type size small
to LARGE. Symbols
for commercial, legal,
mathematical, and
linguistic documents.
•Need custom tailoring?
Add your logo or signatures to
astandard cartridge. Think
about your cost savings in
letterhead! Need specific fonts
or point sizes? Intercon can
design acartridge to meet
your exact specifications.
Intercon's font cartridges
operate in the HP® Plus, 500,
II, IIP, IID, and Ill; Canon LBP
811; Epson® EPL 6000,
Toshiba® PageLaser 6,
Brother® HL8e, and AT&T 593
laser printers.

•"PERFECT":
The cartridge for
WordPerfect® 5.0/5.1.
Century (like Schoolbook) and Swiss (like
Helvetica) 6 to 30
point. For all HP. $349.
•PRO-IIP: Mix of fixed pitch
and proportional. Century,
Swiss, Letter Gothic, Presentation and Prestige. Six to 30
point. Ideal for HP IIP, IID
and Ill. $249.
•PHONT+: Designed for
Epson, Toshiba, Brother and
AT&T. Swiss, Dutch (like Times
Roman), Letter Gothic,
Presentation and Prestige. Six
to 20 point. $349.

See us at PC EXPO Booth #1179.

I
elMcolemw
1870 Winton Road South, Rochester, New York 14618
For immediate service: 1-800-422-3880
Fax: (716) 473-4387. •Before you make ANY font
decision, call us TOLLFREE. NO High pressure-just answers.
Authorized Intercon dealers: •The ASCII Group Network
•Cpncept Automation-DC area •Laser Save-Freehold, N.J.• Boston Tech.-Australia,N.Z.
DEALER INQUIRIES INVITED
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downloaded to the printer's RAM when
needed.
For most needs, the internal fonts are
barely sufficient. Most users will also
want the fonts available in their word processor program, and they will invest in
software fonts or font cartridges. If
you're doing desktop publishing, trying
to match previously used fonts, or trying
to achieve aspecific "look," then agood
selection of optional fonts becomes important.
Many manufacturers inflate the number of fonts available in their laser
printers by counting every font and then
multiplying by portrait- and landscapemode options, the different sizes for each
font, and font sets for every printer emulation. For example, by counting portrait
and landscape modes and other variables, Kyocera Unison claims 79 fonts
for its F-1000A laser printer, although
only six different typefaces are represented. For a fair comparison, you
should count only the specific type styles
available internally in each laser printer.
Some printers do not accept HP font
cartridges, opting for their own font cartridges or cards. Such apolicy can lock
you into avendor's product line. If you
get the fonts you need up front, you'll be
all right.
Soft fonts are readily available from
commercial sources and from BBSes.
All 18 printers that we reviewed will accept HP soft fonts, since they are all HP
Printer Control Language (PCL) compatible. Soft fonts may seem like adream
until you start using them. You will soon
notice them stealing precious RAM from
your printer as well as consuming gobs of
space on your hard disk drive.
Buyer Beware
While all these printers tout software
compatibility with the original Series II,
that doesn't make them clones. Considerable hardware differences exist even
when printers have the same engine.
Keep that in mind when you buy, especially if you use mail-order sources.
Make sure your source also sells toner
and other supplies. Consider what upgrades you expect to make. Some vendors, for instance, are shipping PostScript boards now, while others may
never give you PostScript compatibility.
Even if vendors can meet your future
needs, you will pay apremium if you are
isolated from other sources. You can't
count on aflurry of third-party development for printers out of the mainstream.
The HP printers attract many third-party
hardware and software developers, and
continued
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Circle 123 on Reader Service Card

Ten Ports to Automatically

Share Printers, etc.
...Fast, Easy, and Inexpensive

.5z:65
4
3
5

h25:BKB
:h 1

Also works great with LANs!

PC Magazine [July 1989, Page 263]:
"The Buffalo SL peripheral sharing device is simple enough
to use immediately yet sufficiently flexible to form the
center of afairly complex network. It's agood choice... "
The SL Saves Money By Sharing Resources

• Ten Channels: four parallel and six serial, all can be
software configured as either input or output; automatic
conversion from parallel to serial, serial to parallel, or serial to
serial parameters; automatic switching and queuing of jobs
• 115,200 bps: our software allows virtually all PC
applications to send data serially to the SL twelve times faster
than normal 9,600 bps serial
• PC to PC Serial File Transfer Utility: available free
• Pop-up Menu via Hotkeys: keyboard selection of
printers, macros and many other control functions
• Simple Installation: just plug in the cables and run the
menu-driven installation software for the Pop-up Menu
• User Upgradable Memory: from 0to 4MB buffer
CI
1=9

Using the SLIM is the inexpensive way to let everyone share lasers, printers,
plotters and modems. Greater access by more users reduces unproductive
idle time and the need to purchase more of these expensive peripherals. An
SL with memory improves PC productivity by allowing all users to
simultaneously send their print jobs and quickly release their PCs to continue
working. The SL is an alternative to aLAN at afraction of the cost.

IiI

MODEM

PRINTER

S

Smaller Switches

All Parallel Ports
AS-41 4inputs to 1
output automatic
switch without any
buffer for only $200.
XE
2 automatic
inputs to 2electronic
switch-selectable
outputs from 256KB
up to 2MB buffer,
from $250 to $450.
Circle 46 on Reader Service Card

45 Day Money Back Guarantee
CALL TOLL FREE TODAY

(800) 345-2356
Buffalo Products, Inc.
2805 19th St. SE
Salem, OR 97302
(503) 585-3414

FAX (503) 585-4505

Circle 308 on Reader Service Card

Gradual Improvements.
Take a minute to think about improving your present
system instead of buying a new one. W&T interface
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products let you share one printer by up to four
computers. They let you keep on working while you
are printing and they help secure rnulituser systems
from breaking down by lightning strokes.
fall or

Fax

us for a free W&T catalog, Then you

can decide whether to order through your dealer (if
you like to get

everything from the same source), or

to order directly from W&T Products. Our products
are so easy to use that, if you need any technical
support, we can give it to you over the phone.
check
You

us outt

can

test

any

product for 14 days
return

it

for

any

muon and pay only
a $6 restocking fee
per itan.

20mA
C64/128
IBMPC
ERE.F.488
RS232
R$422
RS423

System Installation
RS232 lines can go up to about 50feet, Centronics
lines up to about 15feet. For further distances you
need line drivers. Be sure to use isolated ones to avoid
problems with voltage drops and distant lightning. We
manufacture drivers and isolators with up to 50.000
volts isolation. No one else does.
420001, Centronics line driver IkV 4KByle
180301, RS2321ine driver
lkV
480050, RSZ321ine driver
50kV
488001, RS232 isolator
UV
088050, RS232 isolator
50kV

3189
3229
3319
$129
$149

Portable Data Buffers with battery
Instrument readings, drilling templates, programs you can transport all kinds of data in a small box.
22031, Certronics
32K
$149
221 27, Centronics 128K
$319
488031, RS232
32K
$229
881 27, RS232
128K
$319
Computers can run up to 95 % faster
Your computes is forced to run with the brakes on
because standard printer and plotter buffers are far too
small. If you print alot a printer buffer can accelerate
your system by up to 95% and anyone can plug it in
within a few seconds.
O22064, Centoznics
64K
O22256, Centronica 256K
•22162. Contronics I024K
88128, RS232
128K
88512, RS232
512K

3149
$229
$589
3229
$319

The Ideal T-swItch Is the one you don't notice at

ail

Now there is a fully electronic automatic T-Switch
that lets you share one printer between two or four
computers. It doom not need any operation and not
even apower supply.
025210, Onitranics, 2PCs shams 1printer
25410, Cantranics, 4PC4 shale 1printer
lifestyle.

3 99
3189
Workstvie?

Remember when you could walk into a place of
business and immediately recognize what was being
done there? People loved their job and surrounded
themselves with professionally-related artistic works.
Thanks to W&T, this is again possible. We have
commissioned West German artists to design artwork
based on the PC-Codetable (order #17750), and part of
the MS-DOS command set (order #17760). Computer
professionals will fund these prints to be both practical,
and beautiful to display. Either print (approx. 20" by
28" in size) can be hanging in your office for $29.00.
If you with to surround yourself, both prints can be
purchased together for as little as $50.00.
To order* by mail add $6 shipping and handling. FL
residents add 6% sales tax. MSDOS is atrademark of
Mere/loft Corp., IBM is atrademark of IBM Corp.
We accept MasterCard and Visa.
A; Basic Merton (0222) 9736360 Hi Brother hit. (02) 4674211
Ca& we USA Qlll Weber (01)9302003 II Wimenumn
Theia (0202) 505077 M Ihum (86) 479139
Net:4
88.6237.52 1,5,; Thor (01) 681500 Mf,X. Tulsa 51865(5)
RamTee (09) 224620 /SLI Cat & Kure (010) 4507696 pu
Bleetronix 1900848 5E. Moretee (9)1626812 Wat Overseas
Trade 2228077 11,54 W&T Products 14100-628-2086

E.

W&T Products Corp.
P.O. Box 39559
FILauderdale, FL 33339
Phone: 1-800-628-2086
Fax
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the IBM LaserPrinter, if it catches on,
will also spawn third-party support.
For many of these printers, you will
have to rely on the vendor for hardware
upgrades, font cards, and even printer
expendables like toner. So make sure
that your future needs are available now
or, at the very least, in the works.
That Physical Presence
The dimensions that we list in table 1describe the printers as they come out of the
shipping box. In full regalia, with paper
trays extended and any optional paper
cartridges installed, these printers can
have avery large footprint. Before you
select aspot on your desk for that printer,
make sure you know how much room is
required. And remember that laser
printers are air-cooled machines that require some breathing room to function
properly. Do not position them flush
against awall.
All 18 laser printers produced approximately 42 to 55 adjusted decibels of
noise while operating. Their sounds
range from a low-pitched hum to a
whine, both of which we found acceptable; this is, of course, amatter of personal preference. The average 24-pin
printer, by comparison, produces from
63 to 75 dBa of noise with ahigher pitch.

HP LaserJet III

Canon Cadre
The original HP LaserJet Series II
contained the venerable Canon engine. It
was a good choice. The printers with
Canon engines—the HP LaserJet Series
III, the Brother HL-8e, the NEC Silentwriter 2, and the Star Micronics LaserPrinter 8—closely resemble the LaserJet Series II. They are big and heavy,
and rugged and dependable. These five
printers will take up alot of desk space.
They are not as lean and streamlined as
some of the other models, but they are
built to last. Even their paper trays have a
more rugged feel about them, sliding
A Lapse in Memory
snugly into the front of the printer. These
Finally, don't short-sell memory—the
printers will probably hold up better than
more, the better. Four of these printers
most in amultiuser environment.
double the usual installed memory to 1
The printers with Canon engines also
megabyte. The Packard Bell PB9500 inoffer greater convenience to the user. We
cludes 1.5 MB standard. In these graphifound them much easier to install and
cal days, 512K bytes of memory probmaintain than the other printers. You
ably won't suffice. Since alaser printer
simply slip the cartridge under the hood,
must process afull page before printing
and you're ready to print. As usual,
it, there aren't many ways around amemgreater convenience translates into greatory shortage. If you want to print afuller cost. Generally, the Canon printers
page, 300-dpi graphic, and your printer
cost abit more. On top of that, you'll pay
stocks only 512K bytes of RAM, you'll
more for the expendable cartridges.
have to generate asmaller graphic or setWhen the toner is spent, you can either
tle for 150 dpi. Also, be wary of maxithrow out the entire cartridge, drum, and
mum memory limitations. As your print
toner or take your chances refilling it, a
jobs become more complex, your mempractice that both we and HP discourage.
ory requirements will increase. The
All the Canon models performed
Brother HL-8e can take only 3 MB of within apredicted range, with the Brothmemory, while the Kyocera Unison Fer HL-8e posting the best overall num1000A is restricted to 1.5 MB. Your
bers (see table 2). However, the Canon
print jobs may fit within 512K bytes for
models did not significantly outperform
now, but if you ever require more than
our baseline machine, the HP LaserJet
1.5 MB, you'll have no upgrade path.
Series II. We also found little difference
Once you start using software fonts,
in the quality of the printouts. Even the
your memory requirements skyrocket.
LaserJet Series III, with its RE technolTo keep downloaded fonts in the printer
ogy, did not stand out from the crowd.
memory, you'll need a minimum of 2
Given the uncanny similarity of the
MB. If you are planning on doing deskCanon-engine printers, the HP models
top publishing, you should stock a remain obvious choices. They're cheap,
healthy supply of RAM right from the
compatible by definition, and sure to be
beginning.
continued

We put 25 font cartridges in one
because the perfect printer is just adream.
›Szv ie

ws

L

et's face it. There hasn't been
aprinter built that has all the fonts
you need. Which is why we created
25 Cartridges in One!
It has fonts from 25 HewlettPackard cartridges, saving you hundreds of dollars. You get 172 fonts and
symbol sets such as Prestige Elite,
Tms Rmn style and Helv style types.
And our 3.6 pt AFS typeface so you
can print full Lotus and Excel worksheets. Plus 69 international fonts.
Just plug 25 Cartridges in One!
into your LaserJer. It's compatible
with virtually all major word
processing software. And even works
with our Headlines in aCartridge
product offering 14-48 pt fonts.
25 Cartridges in One! can help
make your dream of the perfect
printer areality. To learn more, call
or write: Pacific Data Products,
9125 Rehco Rd., San Diego, CA 92121,
(619) 552-0880. Fax (619) 552-0889.

PACIFIC
DATA
Versions of 25 Cartridgrs Cae! are compatible with HP Laserlet Series
FID and III.
Copyright 1990 Pad& Data Product% Inc. Laseriet SeeksIi UP, OD and Series III are registered trademarks of Hewlett-Packard. A. 15 Caatridgm in One! and
Headlines in aCartridge are tnnientarks of Pacific Data Products, Inc. All other company and product names am trademarks of the company or manufacturer respecfrvely
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supported. In fact, if you like the convenience and ruggedness of the Canon engine, you might even keep a keen eye
open for agood used Series II. A proven
workhorse, the HP LaserJet Series II has
stood up well over time. (For areview of
the HP LaserJet IIP, a $1495 laser
printer built on asimilar Canon engine,
see "The LaserJet IIP: Inexpensive, Not
Cheap," February BYTE.)

Mannesman Tally MT 906

All in One Basket
TEC manufactures the most common engine in this printer roundup. The TEC
engine has one big advantage over the
Canon engine: separate toner. When a
TEC printer runs out, you replace only
the toner cartridge—a significant savings
over the long haul. Also, we found that
the printers with TEC engines—the
Desktop Printer EXO-2507, the Epson
EPL-6000, the Facit P6060, the Mannesman Tally MT 906, the NCR 6435, the
Packard Bell PB9500, and the Toshiba
PageLaser6—were generally cheaper
than models with the Canon engine or
those with proprietary engines.
The TEC models print at arated speed
of 6 pages per minute, slower than the
average Canon printer at 8ppm. Because
the TEC engine comes in awider variety
of models, components are not always interchangeable. We could easily transfer a
Canon cartridge from one Canon engine
to the next. This was less true with the
TEC engines.
Canon cartridges are readily available
from many sources. If you choose a
model that accepts the same cartridge as
that of the Series II, you will never have
to worry about finding the right replacement. But you'd better make sure that the
expendable supplies will be available for
your particular TEC engine through mail
order and other avenues.
148
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We found that the TEC models did not
handle paper as well as those that used
the Canon engine. The paper trays were
more fragile and did not slide into the
printer as smoothly. The trays have tabs
protruding from each side. These tabs fit
into slots on the side of the printer and
snap into place. We could not easily detect agood solid click when the tray was
properly seated. In addition, the trays extend out from the side of the printer, adding to its footprint. We also noted more
paper jams using these trays.
One pleasant surprise among the
printers packing TEC engines was the
Mannesman Tally MT 906. It proves that
a printer need not be saddled with the
TI microLaser
performance limitations of its engine.
While the first-page-output test times
A Fitting Footprint
were consistent for all the TEC printers,
The laser printers designed around the
the MT 906 performed the short memo
Sharp print engine are wonderfully comtest agood half-minute faster than any of pact, with footprints any desk jockey
the other TEC models. On the text-andwould love. We tested three of them: the
graphics test, the MT 906 showed just
Dataproducts LZR 650, the Sharp JXhow significant powerful processing can
9500, and the Texas Instruments microbe. It ran the test afull 13 minutes faster
Laser. They all have paper trays convethan the nearest TEC competitor. The
niently tucked into ashelf at the bottom
other TEC models posted an average
of the printer. The trays slide all the way
graphics throughput of 3800 bytes per
into the printer, so you need not consider
second or so. The MT 906, meanwhile,
a protruding paper tray when clearing
screeched by them all at adizzying rate
desk space for your printer. Again, parts
of 15,594 bytes per second. If you like
are not interchangeable from one Sharp
the TEC engine, you'll look long and
engine to another. We tried to place the
hard to beat the MT 906.
continued
BY THE NUMBERS

Benchmark test results in seconds except graphics throughput, which
is in bytes per second for the laser printers to generate text, combined text and
graphics, and HPGL files (N/A = not applicable).

r
-

Table 2:

First

Short

Text-and-

Graphics

Long

page

memo

graphics

throughput

document

HPGL

Brother HL-8e

19

290

575

9962

:1152

705

Dataproducts LZR 650

19

395

1555

3065

1238

N/A

Desktop Printer
EXO-2507

24

421

1298

3856

Epson EPL-6000

26

425

1371

800

1310

Facit P6060

24

423

3736

1492

N/A

1298

3815

1467

HP LaserJet Series II

20

316

N/A

724

8341

1034

N/A

HP LaserJet Series Ill

19

307

619

9693

1017

IBM LaserPrinter 4019

21

313

459

829

11,208

844

669

17

290

807

5517

1300

N/A
N/A

Printer

Kyocera Unison
F-1000A
Mannesman Tally
MT 906

25

382

473

15,594

NCR 6435

24

432

1298

1369

3482

NEC Silentwriter 2

21

339

1749

N/A

721

12,809

968

N/A

Packard Bell PB9500

25

425

1298

PCPI Laserlmage 1030

24

410

3815

1467

N/A

1035

2134

Sharp JX-9500

18

336

1498

291

1138

4269

Star Micronics
LaserPrinter 8

1252

N/A

20

315

641

8539

1022

microLaser

17

293

N/A

981

10,549

1195

24

423

N/A

1276

3815

1498

N/A

Toshiba PageLaser6

Experts Recommend
ASuper IQ.
"I especially recommend the all-inclusive
font cartridge from IQEngineering that has aton
offonts all on the same cartridge."
1
-

11F- 1
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j
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John Dvorak

"...the best
thing to hap- MAGAZINE
pen to Laser- BEST OF 1988
Jet owners
,w
since they
bought their priliter."

1
I
I
1J1131116--.411
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".• .IQ's cartridges
surpass everything
else on the
market."
1
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-AZ
I
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EDITORS'
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"...a half-dozen competitors,
including Hewlett-Packard,
have tried to catch up.
BEST OF 1989
None has even come close."
Edward Mendelson

IIII

Gus Veen°

"The Super Cartridge 2may well
be the last cartridge you will ever buy."
Andrew Seybold's Outlook

Your Laser Printer Needs A Super IQ. The IQ
Engineering Super Cartridge 2adds value to the
HP LaserJet IIP, quality to the HP LaserJet Series II and
speed to HP LaserJet III printers.
Your Best Deal On A IIP. You know that for less than
athousand dollars, you can have your own laser
printer. But it has only three fonts, Courier, Courier,
and something like Courier. Add aSuper Cartridge 2
and get 17 typefaces in every size your software
allows—from 4to 30 points! Smart money says there's
no better buy.
Quality Fonts For The Series II. Your series II printer
is not obsolete, if you recycle with aSuper Cartridge 2.
You'll get every size of Tms Rmn and Helv in common
use. Each font is designed for optimum resolution
without need for enhancement algorithms. Chances
are, asmart upgrade is all you need.
Speed For The LaserJet III. Why give up speed to
get all the fonts you need? The Super Cartridge 2
snaps into the HP LaserJet III printer to deliver every
ordinary font at full hardware speed and highest

resolution. Try atest—you'll see the difference.
Nobody's slow with aSuper IQ.
Our 17-page guide reveals everything you need to
know about font accessories. There's aSuper Cartridge
for every HP LaserJet printer and many compatibles,
priced from $399 to $799. And compatibility with
all the software programs you'd expect (including
WordPerfect and many others).
Ask Us Today. We'll explain how we got the experts to
agree. (Even the infamous John
Dvorak). And we'll help you find a
dealer with aSuper IQ. So every
printer will be as smart as it should
be. Before you buy afont cartridge, listen to what the critics
say about IQ Engineering.

Call For A Free Guide
1-800-765 FONT
(I-800-765-3668)
Canada: 1-800-663-6157
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BYTE BENCHMARK INDEXES
TEXT

o

0.5

1.0

15

20

GRAPHICS
25

3.0

3.5

0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

Brother HL-8e

-117-

Dataproducts LZR 650
Desktop Printer EXO-2507
Epson EPL-6006
Facit P6060

owl

HP LaserJet Series II
HP LaserJet Series Ill
IBM LaserPrinter 4019
Kyocera Unison F-1000A
Mannesman Tally MT 906
NCR 6435
NEC Silentwriter 2
PCP' LaserImage 1030
Packard Bell PB9500
Sharp JX-9500
Star Micronics LaserPrinter 8

-4eitl

TI microLaser
Toshiba PageLaser6
EJ First-page output

MI Short memo test

• Text-and-graphics test

D Graphics throughput

Figure 3: The Text Index combines two tests, the first-page output test and the short memo test. Use this index if your
applications tend to be small, textual print jobs (e.g., memos, letters, and simple spreadsheets). The Graphics Index combines
the text-and-graphics test and the graphics throughput test. Use this index ifyour applications include heavy-dut graphical
elements—newsletters, flyers, complex spreadsheets, and scanned images. Use the Long Document Index if your Print jobs tend
to be many pages ofpure text. In all cases, long bars indicate superior performance.
TI drum and toner into the JX-9500, but
the printer would not accept them.
The Sharp models are inexpensive,
and they perform a bit faster than the
average TEC engine, despite sharing the
same 6-ppm rating. The TI microLaser
was the top performer of the printers
with Sharp engines. Unfortunately, the
microLaser did not pass our HP-PCL
compatibility test. An escape sequence
within our PCL file included a space.
Hewlett-Packard considers this a bad
programming practice, but all the other
printers, including the Series II, ignored
150
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the space. The microLaser choked on the
extra space and would not properly respond to the command. An engineer
from TI acknowledged the problem and
said anew set of ROMs will fix it.
Ironically, the microLaser suffers
from being too compatible. It adheres to
the PCL standard more closely than the
LaserJet Series H does. The microLaser
printed all our other documents without
ahitch. it's afine printer. Don't be dissuaded by the compatibility quirk; it will
probably be fixed by the time you read
this.

IBM LaserPrinter 4019
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How to Use Our
Laser Printer Test Results

LONG DOCUMENT
0.2

0.4

0.6

08

1.0

1.2

1.4

T

page ejection. The short memo test includes asingle-page textual spreadsheet,
a two-page memo, two letters with
scanned letterhead, and 10 one-page
memos. We timed each document separately. After one document was processed and ejected, we suspended timing
until the printer's motor wound down.
Then we sent the next document.
If you do heavy-duty graphics—
newsletters, flyers, page layout—then
you should focus on the text-and-graphics test and the graphics throughput
(figure 3) results. The text-and-graphics test printed a complex PageMaker
letterhead, a Quattro Pro spreadsheet
with embedded graphics, an Ami Professional report with numerous fonts
and embedded .PCX files, aflyer with
a scanned photograph, and an eightpage BYTEWEEK. The graphics
throughput test tracked abyte-per-second rate for producing athree-quarterpage, 300-dot-per-inch graphic.
The long-document test (figure 3)
RAM. We ran atotal of seven tests on
generated 125 pages of text. The text in17 printers plus the original Series II,
cludes avariety of fonts that were downour baseline machine. We printed each
loaded before the test began, to simulate
test document from the DOS command
ashop that will download agroup of soft
line using the copy /b filename 1ptl:
fonts at the start of the day.
syntax. The graphs are indexed to aLaThe HPGL test (figure 4) includes
serJet Series II, so the longest bars replot files from both AutoCAD and Velveal superior performance.
lum CAD. The test exercises a wide
In the Text Index (see figure 3), we
range of HPGL (Hewlett-Packard
combined the first-page output test and
the short memo test. If your shop runs a Graphics Language) commands. The
HP Printer Control Language test samlot of small documents, pay particular atples atypical range of PCL commands.
tention to the Text Index. We also inAll the printers except the Texas Instrucluded some minor graphics (e.g.,
ments microLaser (which had a minor
scanned letterhead). The first-page outproblem; see the text) passed the comput test times how long it takes to generate
patibility tests without ahitch.
asingle page from command-line input to

he commandment we preach for
every purchasing decision—Know
Thy Application—is especially valid
when evaluating laser printers. Once
you decide how you're going to use your
printer, check our benchmark tests to
determine the right model for you.
You can't simply pick aprinter with
the highest page-per-minute rating and
expect the fastest output. That may be
true for pure text, but once you include
graphics, the engine speed becomes less
consequential. The fastest graphics
printer usually boasts the richest processing power. The bulk of time passes
when the printer processes and downloads the graphic, while apage of text
prints as fast as the engine allows. A
mixture of print jobs might favor athird
printer with an optimal complement of
features and speed.
All our tests were designed for a
Hewlett-Packard LaserJet Series IIcompatible printer with 512K bytes of

An Engine Like No Other
Two of the printers employ proprietary
engines. IBM, as usual, went its own way
with the LaserPrinter 4019, which uses
an engine that boasts afull 10-ppm rating. The faster engine boosted the 4019's
performance on the long-document test
above all the others. There's a catch,
though. Our model kept jamming paper.
Obviously, this will slow down your
print jobs considerably. At one point, the
4019 absolutely mutilated a piece of
paper, leaving shreds of it in the paper
path. /t took us some time to pick the

pieces of paper out from under the fuser.

Like the printers with Sharp engines,
the 4019 carries its paper tray in ashelf at
the bottom of the unit. It protrudes only
slightly, adding little to the printer's
footprint. Like the units with Canon engines, the 4019 has an integrated cartridge, so you throw the drum out with
the toner. We didn't like the way the
IBM's cartridge fits into the printer. It
hangs loose instead of fitting snugly into
its slot. As you close the printer, the cartridge absorbs the impact first—before
the printer's lid snaps shut. And don't

forget: When it comes to buying new cartridges, you'll be at the mercy of IBM.
A proprietary engine also drives the
Kyocera Unison F-1000A. The printer
has ahopper on top for the toner. Though
convenient, this setup can be messy. Unlike all the other printers, the F-1000A
requires that you pour the toner into the
hopper, remove the toner container, and
close the lid. This exposes you directly to
black dust. You must also consider the pitfalls of going with aunique engine. When
we were benchmarking the F-1000A, the
continued
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COMPANY INFORMATION
Brother International Corp.
(Brother HL-8e)
200 Cottontail Lane
Somerset, NJ 08875
(201) 981-0300
Inquiry 1071.

IBM Corp.
(IBM LaserPrinter 4019)
101 Paragon Dr.
Montvale, NJ 07645
(800) 426-2468
Inquiry 1077.

Dataproducts Corp.
(Dataproducts LZR 650)
6200 Canoga Ave.
Woodland Hills, CA 91367
(818) 887-8000
Inquiry 1072.

Kyocera Unison, Inc.
(Kyocera Unison F-1000A)
1321 Harbor Bay Pkwy.
Alameda, CA 94501
(415) 748-6680
Inquiry 1078.

Desktop Systems, Inc.
(Desktop Printer EXO-2507)
48431 Milmont Dr.
Fremont, CA 94538
(415) 683-4725
Inquiry 1073.

Mannesman Tally Corp.
(Mannesman Tally MT 906)
8301 South 180th St.
Kent, WA 98032
(800) 843-1347
(206) 251-5524
Inquiry 1079.

Epson America, Inc.
(Epson EPL-6000)
2780 Lomita Ave.
Torrance, CA 90505
(800) 922-8911
(213) 539-9140
Inquiry 1074.
Facit, Inc.
(Facit P6060)
400 Commercial St.
Manchester, NH 03108
(800) 733-2248
(603) 647-2700
Inquiry 1075.
Hewlett-Packard
Peripherals Group
(HP LaserJet Series II, Series III)
19310 Pruneridge Ave.
Cupertino, CA 95014
(800) 752-0900
Inquiry 1076.

printouts emerged faded and washed-out.
We immediately suspected bad toner.
Unfortunately, none of the other printers
could loan its toner to the F-1000A. We
had to go back to the vendor directly to
obtain new toner, which fixed the
problem.
The F-1000A matches the IBM LaserPrinter 4019's 10-ppm rating, but its results on the long-document test (see figure 3) did not corroborate a superior
engine speed. The engine did seem extremely well built, however, and the
paper tray was the best of the bunch.
Only one printer carried a Ricoh engine: the PCP! LaserImage 1030. The
Ricoh design includes separate toner, a
152

BYTE •JULY 1990

Personal Computer Products
(PCPI Laserlmage 1030)
11590 West Bernardo Court,
Suite 100
San Diego, CA 92127
(619) 485-8411
Inquiry 1083.
Sharp Electronics Corp.
Systems Division
(Sharp JX-9500)
Sharp Plaza
Mahwah, NJ 07430
(201) 529-9500
Inquiry 1084.
Star Micronics America. Inc.
(Star Micronics LaserPrinter 8)
420 Lexington Ave., Suite 2702
New York, NY 10170
(800) 447-4700
Inquiry 1085.

NCR Corp.
Peripheral Products
Division-Wichita
(NCR 6435)
3718 North Rock Rd.
Wichita, KS 67226
(316) 636-8570
Inquiry 1080.

Texas Instruments, Inc.
(TI microLaser)
P.O. Box 202230
Austin, TX 78720
(800) 527-3500
Inquiry 1086.

NEC Technologies, Inc.
(NEC Silentwriter 2)
1414 Massachusetts Ave.
Boxborough, MA 01719
(508) 264-8000
Inquiry 1081.

Toshiba America Information
Systems, Inc.
Computer Systems Division
(Toshiba PageLaser6)
9740 Irvine Blvd.
Irvine, CA 92718
(800) 334-3445
Inquiry 1087.

Packard Bell
(Packard Bell PB9500)
9425 Canoga Ave.
Chatsworth, CA 91311
(818) 773-4400
Inquiry 1082.

6-ppm rating, and an awkward paper
tray. Also, the output quality was inferior to that of the other printers, although
the printer shined when producing plots.
The Laser Equation
The Text Index (see figure 3) tests raw
engine speed as well as the time that it
takes to dump the page to the output tray.
There were some telling results. The
Kyocera Unison F-1000A ranked at the
top of the Text Index, which is not surprising, given its 10-ppm engine rating.
But that same engine did not perform as
well as expected on other tests. The other
10-ppm engine, the one in the IBM
LaserPrinter 4019, excelled, too. The

printers with Canon engines—particularly the Brother HL-8e, the HP LaserJet
Series H and III, the NEC Silentwriter 2,
and the Star Micronics LaserPrinter 8—
also showed off their high 8-ppm rating.
Surprisingly, the printers with Sharp
engines—the Sharp JX-9500, the Dataproducts LZR 650, and the TI microLaser—consistently outperformed those
with TEC engines, even though both engine types have a 6-ppm speed rating.
Our tests tag the Sharp engine as a superior performer. The three Sharp engines even give the higher-rated engines
a run for their money. The microLaser
led the charge of the Sharp engines, with
continued

QMS brings you the PostScript
processing speed you've been
waiting and waiting for.

e,

QMS-PS 820 turbo
printer
POSTSCRIPT«

QMS-PS 810 turbo
printer

The Perfect PostScript Wait Loss Program.
QMS is first again. This time with two Adobe®
PostScript® printers designed to cut the fat out of
desktop publishing. Propelled by asupercharged
20 MHz 68020 processor, the QMS-PS® 810 turbo and
QMS-PS 820 turbo printers help your productivity
by reducing your page processing time by as much
as 65 percent. And in today's "everything-rightnow" world, who has time to wait 65 percent
longer when there's an alternative?
Compatible and quickly expandable
Whether your computer is a Mac® or PC, you'll
find a fast friend in the QMS® turbo printers.
AppleTalk®, RS-232 serial and Centronics® parallel
interfaces provide easy connections in practically
any environment.
These 300 dpi printers have HPPCL'and HP-GL®
emulations, plus 39 resident Adobe typefaces.

The memory is easily expandable from the
standard 2 MB RAM to 3, 4 or 8 MB. And aSCSI
interface supports up to seven hard disks of
unlimited size.
Double your output
For twice the paper handling and twice the prints
per month, choose the QMS-PS 820 turbo printer.
A 10,000 page-per-month duty cycle, ahighly rated
engine life and dual 200-sheet paper cassettes make
the QMS-PS 820 turbo printer atrue workhorse.
But the real networking advantage of this printer
is speed.
Your wait for faster PostScript laser printers is
over. For more information or the dealer nearest
you, just call 1-800-523-2696.
In Europe (31)-30/420129.

01990 QMS. Inc. The following are trademarks or registered trademarks of their respective companies: QMS, the
QMS logo, QMS-PS of QMS, Inc.; Adobe, PostScript and the PostScript logo of Adobe Systems, Incorporated;
AppleTalk and Mac of Apple Computer, Inc.; Centronics of Centronics Data Computer, Corporation; HP-CL and HPPCL
of Hewlett-Packard Company.
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Your Mileage May Vary

H

ow long can you expect your new
laser printer to last? Like any complicated machine, alaser printer has a
limited duty cycle. You can run these
printers only so hard for so long before
they overheat and break down. Engine
designers assume that you won't use the
printer continuously; there will be time
for the printer to cool down. Most
manufacturers rate their printers for a
duty cycle of 3000 pages per month.
That may seem small, but it is reasonable if you do some math.
Assuming that the laser printer is
used in an office whose employees work
an 8-hour day and approximately 20
working days per month, you would
have to print 18U pages every hour to

aresult rivaling the 10-ppm F-1000A's.
In the Graphics Index tests (see figure
3), processing power prevailed over raw
engine speed. The Mannesman Tally
MT 906 leaves the other printers in the
dust. This is especially noteworthy given
the lackluster performance of the other
TEC engines. For heavy-duty graphics
and professional layout applications, the
MT 906 is aclear winner.
The Brother HL-8e, LaserJet Series
III, IBM LaserPrinter, NEC Silentwriter
2, Star Micronics LaserPrinter 8, and TI
microLaser also performed well on the
graphics tests. As we negotiated the full

ach ieve the duty cycle.
Many manufacturers also rate their
printers with alife span in total number
of pages printed. The typical life span
runs 300,000 pages, although IBM and
Hewlett-Packard claim an indefinite period, assuming proper maintenance.
If you divide the 300,000-page life
span by the 3000-page duty cycle, you
get 100 months, or eight years and four
months. Some manufacturers conservatively give their printers afive-year life
span. Theoretically, with the current
speed of development in laser printer
technology, that old laser printer would
be relegated to mundane printing tasks
or the obsolete equipment room before it
would wear out.

suite of tests, the Brother HL-8e emerged
as a solid performer across the board.
Apart from the MT 906, the printers
with the TEC engine posted remarkably
similar scores. Evidently, only
Mannesman Tally has enhanced the processing power of the standard TEC
model.
If you have alot of long text documents
to generate, the top performers on the
Long Document Index (see figure 3)
should appeal to you. We suspended timing on paper changes and jams, which
will slow you down more than asluggish
engine. Our top performer, the 10-ppm

IBM LaserPrinter 4019, did suffer from
occasional paper jams, somewhat tainting its impressive time. The Kyocera
Unison F-1000A, while performing sufficiently, did not do justice to its 10-ppm
rating. The leaders in the other tests rose
to the top here as well: the Brother HL8e, the LaserJet Series II and III, the
NEC Silentwriter 2, the Star Micronics
LaserPrinter 8, and the TI microLaser.

The HPGL Subplot
Five of these printers can produce plots
from an HPGL (Hewlett-Packard Graphics Language) file. Three of them offer
ROM-based HPGL emulation, while a
fourth packages asoftware HPGL emulator. The HP LaserJet Series III, driven
by Hewlett-Packard's PCL 5, incorporates HPGL commands into its command
set. The Series III output, though fast
and legible, resembles a drawing more
than aplot. The Desktop Printer EXO2507 emulated HPGL with included software. As expected, the output was slow.
And remember: Any of these printers
could do the same trick with the right
software package.
The IBM LaserPrinter 4019 and the
Brother HL-8e produced fine HPGL
plots, but both were almost as slow as the
software emulator. If you need a laser
printer to do alot of draft plotting, consider the PCPI LaserImage 1030. In the
lab, the PCPI's plot samples were consistently chosen as having the best output.
Also, it absolutely blazed through the
HPGL benchmark (see figure 4), easily
beating all the other HPGL printers.
continued

Simple -Easy -Instant -Comprehensive
In solving complex system problems
for integrators and end users, one of
the most exclusive system consulting
design firms uses AXSYS.
Clients of
Musgrave & Associates rely on them
for solutions and product purchases.

M&A relys on AXSYS to find the best
suited product, compare specifications
and pricing, check availability, locate
dealers, services and product profiles.
AXSYS gives them all the information
they need -the information you need!

AXSYS is an online data base which manufacturers, integrators,
dealers and vars use to give buyers instant access to all their
products and services.
Buyers use AXSYS to find the right
products for their needs - instantly and without any bias.
AXSYS is the professional's procurement analysis system!
Annual fee and connect time charges apply.
North Tower 1625
t
ee'Denver Place
Denver, CO 80202
OEMs
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Messages Only: (303)293-2201
Facsimile: (303)293-8407
Service Card
or: (303)830-2115
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Due to space limitations,
we can't show you all the awards
our 1124 and 1180 printers have won.
no
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ete.‘

7.•

What can we say? Of course, we're proud. But we've always been proud of our 1124 and 1180 Dot Matrix
Printers— even before they started winning all these awards. Who wouldn't? They just make so much sense. Each
one, for example, has multiple paper paths. Load it from the bottom or rear. And put it wherever you want. Each
one has an EZ Ser Panel. As well as astaggering 3400 print combinations
possible from awide variety of fonts, sizes and enhancements. And each
(ee»111illoN (ellner /
one comes with a2-year limited warranty on parts and labor. (See your
•
dealer for details.)
Panasonic* 1124 and 1180 Dot Matrix Printers. They're everyone else's
Office AutomationCrAn
choice. Shouldn't they be yours, too?
4
1

Panasonic ,
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HPGL INDEX
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Brother HL-8e
Desktop Printer EXO-2507
HP LaserJet Series Ill
IBM LaserPrinter 4019
PCP' Laserimage 1030

Figure 4: The HPGL Index. Three of the printers support the Hewlett-Packard
Graphics Language internally. Afourth, the Desktop Printer EXO-2507, packages
software emulation. The LaserJet Series III, driven by HP 's latest incarnation of its
Printer Control Language (PCL 5), incorporates HPGL commands into its command
set. The index is based on the Series III results. Long bars indicate superior
performance. The PCPI Laserlmage 1030 produced the sharpest plots in record time.
The Best of the Laser Line
In the end, it's awfully hard not to pick
an HP printer. Even the old Series II performed admirably on our tests. All the
LaserJets are rugged, dependable, and

supported like no other printer in the
world—and they have a proven track
record. The Series III includes 1MB of
RAM, an extended command set (PCL
5), and enhanced resolution—for asur-

GRAPHIC TOOLS LIBRARY

e PC_UDI e PC VDI: Virtual Device Interface. Display and
Printed graphics. Draw and print at 60 to 600 dpi. Outline
e PC_UDI e tillable font factory. Text at any angle. Figure drawing. Very
fast User coordinates. All GKS draw. Graphic object
e PC_UDI e manipulations. Resolution Enhancement Technology. Super
e PC_UDI e
T•nr.

e PHOMN1 e
e PHONTM e
e PHOMTM e
Illtrreu ttvc

eSCAMLIB e
eSCAMLIB e
eSCAMLIB e
eMEGAUDI e
Imul• Librnry

eMEGAUDI e
1..1,

Ibrary

,rol I. col, yelut ,phels

NO ROYALTIES 1395.

Customer Inquiries
Handled Instantly!

Testprint demo program.

THE FONTMAKER Interactively
create scaleable, expandable and tillable outline, stroke and
bitmap fonts, figures and logo's. Scale to various size fonts.
Laser loader. Use same font for display and print. Use
fonts with PCyDI, IBM 8514/A & others. $395.

SCANLIB : Image

tools library. Image capture.

Scale image up or down or auto scale to fit in a window.
Animation in all graphic modes. Image rotate, skew, mirror,
tile fill and window scroll. Virtual bitmaps and graphic popups. Includes Text & Mouse functions. Drag image. Scaled
print/plot 149 functions. Draw text and line drawings in
bitmaps. PCX, KPS formats. Color Mapping. Faster and
better package for PCX file handling. $1195.

manipulate large drawings and scanned images. Image
Database. Pan, scroll, rotate, hspeed-scale. Import PCX
images in one large image file. Color print/plots with PreView. HP-GL and PaintJet. 1024X768X16. $895.

All products: Graphic modes from Here. to Super VGA.
Most 'C', Pascal, Fortran, MS QuickBasic 4.0 to 7.0

NOVA INC.
2500 W. Higgins Road, #1144
Hoffman Estates, IL 60195

708-882-4111
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Stanford Diehl and Stan Wszola are testing editors/engineers for the BYTE Lab.
They can be contacted on BI X as
"sdiehl" and "stan," respectively.

VGA 256 color modes. Draw in memory or on screen.

eMEGAUDI e MEGAVDI :Large image tools library. Draw and
timl, librdery

prisingly low list price of $2395. The HP
choice may not be too daring, but it's
money in the bank.
Mannesman Tally packed some impressive processing power inside the MT
906. If your jobs demand alot of graphics
processing, a fast engine will only be
wasted. You'll do better to find a fast
processor, and you can't do much better
than the MT 906. It also proved rugged
for daily print jobs in the lab.
If you're looking for atruly personal
laser printer, consider those printers that
are based on the Sharp engine. They have
an attractive price (all three are under
$2000), an exquisitely small footprint,
and a compact design destined for a
cramped desktop. Of these, we liked the
TI microLaser the best.
Most of us thought it would be along
time before laser printer prices dropped.
But the wait is already over. Keep an eye
out for low street prices. Sooner or later,
you'll find adeal you can't refuse. •
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FAX:

708-882-4173

Circle 316 on Reader Service Card

4

Copia
International Ltd.

1964 Richton Drive, Wheaton, IL 60187
(708)682-8898 Fax (708)665-9841

The time that it takes to send an interested customer
more information, may just be enough time to have
cost you the sale
Let FaxFacts provide information to your customers
while the impulse is strong! FaxFacts delivers customer information while he/she is on a Fax phone.
Call for the complete story or for ademonstration

DEMO NUMBER:(617)740-0025 PRESS: 1625000#
Also marketed under the names

BENEFAX

and FastFaxts

"So, this punk comes up to me and says,
'Is there anything you won't do for abuck?'
And I
say, `Sum. I
won't plug in my PC
without aProxima induct to protect it."

"I may be cary, but I'm not stupid."
"When people tell me I
take foolish
risks, I
say to them: 'At least I
assess the
risks, and I
always take steps to protect
myself. Do you?'
"Take many microcomputer users.
They're cool and calm, just cruising along
until —wham!— they've crashed. Lost all
their data, maybe even burned out a
motherboard. Yet they sit there, stunned.

Whether yoiire operating ahome computer or atechnical workstation, there's astate-of-the-art Proxima
ProLine to match your needs.

They had no idea they were at risk.
"Or maybe they just thought it would
never happen to them. Yet studies
indicate that every AC outlet in America
has a97% probability of incurring at least
one system-damaging event each year.
"Whether it's aProxima® ProLine
Surge Suppressor that clamps down on
incoming surges and spikes —or aPower
Director® that protects against power
problems and acts as apower control
center —your micro needs ultra-reliable
protection against the 101 power
problems that threaten it.
"So check out the entire range of
innovative Proxima Power Protection
Products. And ask about the Proxima
Lifetime Equipment Protection Policy.
With the purchase of aProLine 20 or 30,
or aPower Director, it guarantees the
survival of your hardware from apower
problem —for life."

Five Ways to Stop BeIng
aComputaDaredevil

Want to hear more about how to save the life of your
computer? list write, and I'll send you, free, "Five
Ways 1 Stop Being aComputer Daredevil." Or call
800/582-2580 ,
(800/582-0852 in CA).
Name
Address
City
State

Return to: Corips.er Accessories Corp., 6610 Nancy Ridge
Dr., San Diego, CA 92121 619/457-5500.
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PostScript laser printers
used to be expensive, large and
shared by the entire office.
Until now.

microl.aserTM from Texas Instruments:
the affordable PostScript printer
you can call your own.
Finally, for less than $3,000, you can
have aPostScript laser printer right at
your desk. TI introduces its new
microLaser, with the features you want —
now and in the future.

Small size. Lots of value.

At only 13.4 inches wide and 14.2
inches deep, microLaser may be the
small kid on the block, but it packs
plenty of punch. This printer takes full
advantage of the advanced software that
runs on your PC. That's because it uses
the Adobe® PostScript printer language
and is compatible with the HP Laserjet*

Because microLaser features the
PostScript language, you can print fonts
in avariety of typestyles and sizes. Plus,
you can print them tall-ways, long-ways,
all kinds of ways. You can even print
complex pages of integrated text and
graphics.

Capabilities that grow as your
needs grow.

One of the best things about microLaser
is that you only buy what you need. So if
you're not ready for PostScript language,
you can buy the standard microLaser for
less than $2,000 and add PostScript
software and other powerful
features later.
You can upgrade
microLaser without tools or
technicians by simply adding
upgrade boards. These
boards include up to four
1Mb increments of memory,
serial and AppleTalk®
interfaces and aPostScript
interpreter. All you have to
do to get additional fonts or
emulations is plug optional
microCartridges into two
credit card-size slots.

Superior paper
handling.

Series II —allowing you to switch
between them easily. With that kind of
flexibility, the six-page-per-minute
microLaser is ideal for word processing,
spreadsheet and desktop publishing
applications.

Part of what makes microLaser
atruly personal desktop
laser printer that takes up
so link room is its paper drawer, which
slides inside. Because microLaser holds
250 sheets standard (it holds 500 when
you add an optional paper drawer), you
spend less time refilling paper and more
time creating superb-looking documents.

New! PostScript printing
just got more affordable —
now only $2,499*
How do you enter the world of PostScript
with its high-quality scalable fonts,
integrated text and graphics, and broad
software support? Buy TI's new
microLaser PS17 —the laser printer that
offers you more scalable fonts and other
features, proving that great things come
in small packages.
At just half the footprint of the HP
Laserjet III, microLaser PS17 not only
offers 17 scalable fonts (Laserjet III
offers eight), they're PostScript fonts —the
industry's standard for high quality. That
means more than 4,000 software
programs take advantage of microlaser's
PostScript font capabilities.
Plus, microLaser PS17 offers the
same superior paper handling as other
microLaser models, is easily upgradeable
and comes at adesktop price.
Why would you consider anything
else?
Call T1 at 1-800-527-3500 to find
out more!
The printer also handles avariety
of paper sizes and types —from letter,
legal and executive to transparencies,
labels and envelopes. For those times
when you're facing alarge mail merge
task, just plug in an optional envelope
feeder to easily alternate between letters
and envelopes.
Your own PostScript printer

is acall away.

To find out more about how you can
have affordable PostScript printing right
at your own desk, call TI today.

1-800-527-3500.

TEXAS
I
NSTRUMENTS
OD 1990 TI 66055
Standard micnieLaser is HP Laserkt licompatibk, prints sir pages per minute and conies with .5 Mb of RAM. microLaser PS17 and P535 have the same features as the standard microLaser, plus an Adobe PostScript interpreter with 17 or 35
typefaces and an extra 1Mb of RAM. microLaser is atrademark of Texas Instruments Incorporated. Adobe and PostScript are registered trademarks of Adobe Systems, Inc. Laserjet is aregistered trademark of Hewlett-Packard, Inc.
AppleTalk and Macintosh are registered trademark, of Apple Computer, Inc. *TI suggested list price fie microLaser model PS17.
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The New 486s:
Are Faster FPUs Enough?

The Spear Super 486/25U (left) and the Dyna Micro AIR486-C shine in floatingpoint-intensive applications.

F

or several years Icommuted into
Boston in abeat-up econocar with
the pickup of a septuagenarian
sloth. When Itreated myself to ahighpowered, state-of-the-art sports car, my
driving time in Boston's infamous traffic
did not change. But the new car sure
looked good sitting there in its parking
space, and every once in awhile, Ifound
aplace to put the pedal to the metal.. ..
160
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That is also the story with the first
round of 25-MHz i486-based computers,
including the Spear Super 486/25U and
the Dyna Micro AIR486-C. These machines are real screamers compared to a
run-of-the-mill 286 system, but in much
of today's traffic they are generally just
equal to—or worse than—top-end 386s.
Most of the potential horsepower of the
i486 processor is held hostage by the

speed of the CPU clock, the speed of the
buses, and the capabilities of today's
software.
But these two i486-based systems
really shine in performing floatingpoint-intensive applications, turning in
BYTE FPU benchmark indexes that are
nearly double the 15.66 index of the ALR
FlexCache 33/386 that was used for comparison. These scores are attributable to
the integration of a math coprocessor
within the i486 chip.
In raw throughput, the 25-MHz i486
performs about 11 million instructions
per second, versus about 8 MIPS for a
33-MHz 386 machine. You'll best realize this power in applications such as file
server, specialized CAD/CAM, and engineering. In most stand-alone tasks,
you'll have aharder time seeing the differences between 25-MHz 486s and 33MHz 386s. But success in the marketplace for the i486 should bring true 32bit applications and utilities that will
move systems along briskly (see the text
box "The i486 at a Glance" on page
163).
Spear: A Thicket of Cables
The Spear Super 486/25U is an Extended Industry Standard Architecturebus computer built around a Mylex
MBE486 motherboard with a Phoenix
BIOS. The test unit did not take advantage of the EISA bus, using AT-compatible cards and disk drives.
Enclosed in a sturdy tower case, the
computer includes three disk drive bays
accessible from the front and atight-fitting internal cage that could accommodate two slim hard disk drives. It includes eight available slots, capable of
automatically sensing 32-bit EISA peripherals and 16- or 8-bit ISA devices.
Memory chips reside on the motherboard; our test unit came with 8 megabytes of 80-nanosecond DRAM.

Ifound the innards of the Spear Super
486/25U rather sloppily assembled.
When the computer arrived, it would not
recognize the presence of a hard disk
drive. Ieventually discovered that the
cable to the supplied hard disk drive controller had worked its way out of its connector during shipping—a common
enough problem and not necessarily the
manufacturer's fault. However, averitable thicket of unmarked cables and power
wires wander back and forth under the
covers. Ihad to reach inside and sort
them out for myself.
When Icalled Spear for some advice
on the disk drive problem, Ilearned that
the single technician was unavailable at
that moment. When Icalled back, Ireceived courteous—but incorrect—advice
to perform alow-level format on the hard
disk drive. Ifound the problem myself by
counting and tracing the confusing jumble of cables.
Ialso had a surprise the first time I
pressed the reset button on the front bezel
of the machine. The button popped right
through the opening and ended up dangling inside the computer. The connector
to the LED that indicates disk drive activity was also very loosely attached, and
the bolts holding the swing-out support
legs on the bottom of the tower were
loose. All of these are minor, fixable
faults for the experienced computer user.
For the less adventurous owner, however, each of the problems could have required a call to technical support or a
visit from arepairman.
I tested the Super 486/25U with a
range of standard applications software
and found no compatibility problems.
The machine performed like an ordinary
386. My test suite included WordPerfect
5.1, Lotus 1-2-3 release 3.0, and DOS
3.3. BYTE benchmarks also test compatibility and scores with programs including XyWrite III Plus, Microsoft
Word 4.0, Aldus PageMaker, Lotus 1-23 release 2.01, Microsoft Excel 2.0,
dBASE III Plus, and several CAD pro-

Spear Super 486/25U

Dyna Micro AIR486-C

Company
Spear Technology Holding Co.
968 Hanson Court
Milpitas, CA 95035
(408) 946-6498

Company
Dyna Micro, Inc.
30 West Montague Expy.
San Jose, CA 95134
(408) 943-0100

Components
Processor: 25-MHz Intel i486
Memory: 8MB of 80-ns DRAM; 128K
bytes of BIOS ROM
Mass storage: 51/
4-inch 1.2-MB Teac
floppy disk drive; 31
/ -inch 1.44-MB
2
Toshiba floppy disk drive; 85-MB 18-ms
Imprimis ESDI hard disk drive
Display: Eversync MON -300 14-inch
multisync monitor; MaxLogic MX-677
VGA card (800- by 600-pixel resolution)
I/0 interfaces: Two serial ports; one
parallel port; eight EISA slots, capable of
accepting 8-, 16- or 32-bit peripherals

Components
Processor: 25-MHz Intel i486; socket
for 25-MHz Weitek WTL4167 math
coprocessor
Memory: 4MB of 70-ns DRAM
(expandable to amaximum of 16 MB);
128K bytes of BIOS ROM
Mass storage: 51
/ -inch 1.2-MB Teac
4
floppy disk drive; 31/
2-inch 1.44-MB Teac
floppy disk drive; 170-MB 17-ms
MiniScribe ESDI hard disk drive; Western
Digital 1007 ESDI disk drive controller
Display: Mitsubishi Diamond Scan
AUM-1381A 14-inch multisync monitor;
MaxLogic MX-677 VGA card; Orchid
Technology ProDesigner VGA card
I/O interfaces: One parallel port; 9-pin
and 25-pin serial ports; game port; one
dedicated 32-bit memory card slot;
seven 8-/16-bit peripheral slots; DTK 286
Courier I/O II Card

Price
System as reviewed: $7960
Inquiry 852.

Price
System as reviewed: $6995
Inquiry 853.

adivision of Qume. The board can control one or two ESDI hard disk drives and
one or two floppy disk drives. You can
disable the floppy disk drive control secVideo Vagaries
tion of the card with ajumper if necesIdid run across an unusual problem, apsary. Spear included in the test machine
parently not limited to the Spear maan 85-MB 18-millisecond Imprimis
chine; it involves the i486 processor, the
ESDI hard disk drive, which performed
EISA bus, and certain 16-bit peripherals. Itested aprerelease version of a as expected. The standard keyboard is a
101-key soft-touch Key Tronic. The
CompuAdd high-resolution 16-bit VGA
Enter key is asmallish rectangle.
card based on Tseng Laboratories chips.
Spear provides athrown-together colThe display adapter produced Super
lection of manuals, including aPhoenix
VGA images and provided downward
386 and 386SX BIOS User Guide, which
compatibility with other graphics
was adequate, if not exactly appropriate,
modes. Unfortunately, video benchmark
for the i486 BIOS under the covers.
scores were disappointingly slow. With
The tower case was of sturdy constructhe help of CompuAdd and Tseng engition and included a set of braces at the
neers, Idiscovered that Ihad run into an
bottom to prevent its tipping over. Ifound
obscure bug apparently related to the deit difficult, though, to access the internal
sign of BIOS or programmable array
disk drive bays. Also, the general quality
logic chips on the Mylex motherboard in
of the plastics and metal was abit on the
the Super 486/25U. It treats some—but
crude side. Spear provides aone-year renot all-16-bit peripherals like lowly 8pair-at-manufacturer warranty.
bit devices. Thus, the speedy Super
The basic desktop system, including 1
486/25U acted like a lunky turbo XT
MB of memory, one floppy disk drive,
with this particular video card. In the
an ESDI or SCSI controller, one parallel
Dyna Micro AIR486-C, the card perand two serial ports, and a101-key keyformed at its top speed and without any
board, sells for $4999. The system as
problem.
tested, including the 85-MB hard disk
Spear uses aDTC 6280 ESDI controlcontinued
ler, manufactured by Data Technology,
grams. The BYTE Lab didn't note any
problems.
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Spear Super 486/25U, Dyna Micro AIR486-C
Dy... A.86. 27.5*

APPLICATION-LEVEL PERFORMANCE

WORD PROCESSING Spear
Dyna
Med ./Large Med./Large
XyWrite III + 3.52
:11
:11
Load (large)
:01/:06
:01/:06
Word count
:03/:12
:03/:12
Search/replace
:01/:07
:01/:07
End of document
:07/:07
:07/:07
Block move
:03/:08
:03/:18
Spelling check
Microsoft Word 4.0
Forward delete
Aldus PageMaker 1.0a
Load document
Change/bold
Align right
Cut 10 pages
Place graphic
Print to file
• Index:
SPREADSHEET
Lotus 1-2-3 2.01
Block copy
Recalc
Load Monte Carlo
Recalc Monte Carlo
Load rlarge3
Recalc rlarge3
Recalc Goal -seek
Microsoft Excel 2.0
Fill right
Undo fill
Recalc
Load rlarge3
Recalc rlarge3
• Index:
Ail

l,mes are

:10

:11

:06
:13
:10
:09
:02
:42

:05
:14
:09
:09
:02
1:02

5.22

5.14

Spear
:01
:01
:08
:02
:03
:01
:01

Dyna
:01
:01
:05
02
01
:01
:01

:03
:54
:01
:13
:01

03
54
01
11
01

4.67

5.30

n'
, ulules seconds

Indexes

DATABASE
dBASE III + 1.1
Copy
Index
List
Append
Delete
Pack
Count
Sort
El Index:
SCIENTIFIC/
ENGINEERING
AutoCAD 2.52
Load SoftWest
Regen SoftWest
Load StPauls
Regen StPauls
Hide/redraw
STATA 1.5
Graphics
ANOVA
MathCAD 2.0
IFS 800 pts.
FFT/IFFT 1024 pta.
D Index:
COMPILERS
Microsoft C 5.0
XLisp compile
Turbo Pascal 4.0
Pascal Scompile

Spear

Dyna

:51
:19
1:04
1:27
:02
1:08
:16
1:10

:36
:05
:44
1:28
:02
1:07
:03
:48

1.75

2.92

Spear

Dyna

:20
:13
:05
:03
3:45

:21
:15
:05
:02
3:42

:10
:06

:14
:05

:05
:05

:06
:05

9.18

9.07

Spear

Dyna

Dyna
173

6.20

6.21

Spear
1.69

Dyna
164

0.66

0.63

0.67

0.65

27.78

28.79

GM Index:
FLOATING
POINT 2
Math
Error
Sine( x)
Error
ex
Error
11 Index:

20.78
17.06
12.28
13.52
8.05
7.62
5.77

Index:

03

02

4.25

5.11

DISK I/O
Hard Seek 3
Outer track
Inner track
Half platter
Full platter
Average
DOS Seek
1-sector
32-sector
File 1/0 4
Seek
Read
Write
1-megabyte
Write
Read

Spear

Dyna

3.31
3.33
6.63
8.35
5.41

3.32
3.35
5.00
9.94
5.40

7.57
18.41

8.67
17.93

0.09
0.87
0.75

0.18
0.52
0.91

2.97

3.04

4.39

2.89

2.21

2.19

VIDEO
Text
Mode 0
Mode 1
Mode 2
Mode 3
Mode 7
Graphies
CGA:
Mode 4
Mode 5
Mode 6
EGA:
Mode 13
Mode 14
Mode 15
Mode 16
VGA:
Mode 18
Mode 19
Hercules

Spear

Dyna

3.73
3.72
3.66
3.66
N/A

5.55
5.55
5.42
5.40
N/A

• Index:

IBM PC AT 5.0

Word
Processing

"
Li

Spreadsheet

Li

Database

II

Scientific/ 1--1
Engineering L_1
drox

Compilers al

For afull description of all the benchmarks. see "Introducing the New BYTE Benchmarks," June 1988 BYTE

Spear Super 486/25U

ALR FlexCache 33/386

IBM PC AT
1.45
1.45
1.54

2.42
2.40
2.49

3.17
3.41
N/A
3.38

4.27
4.56
N/A
4.54

3.54
1.58
N/A

4.78
2.58
N/A

2.56

1.75

CONVENTIONAL
BENCHMARKSSpear Dyna
LINPACK
64.04 64.37
Livermore Loops5
(MFLOPS)
0.68
0.68
Dhrystone (MS C 5.0)
(Dhry./sec.)
13192 13192

5

BYTE • JULY 1990

I ALA FlexCache 33/386 24.0

Dyna Micro AIR486-C

N/A =Not applicable.
1All times are in seconds. Figures were generated using the 8088/8086
and 386 versions (1.1) of Small-C.
The errors for Floating Point indicate the difference between expected and
actual values, correct to 10 digits or rounded to 2digits.
Times reported by the Hard Seek and DOS Seek are for multiple seek
operations (number of seeks performed currently set to 100).
•
1Read and write times for File I/O are in seconds per 64K bytes.
For the Livermore Loops and Dhrystone tests only, higher numbers mean
tester performance.
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25.1

25.1

'Cumulative app cations index Graphs are based on
indexes at left and show relative Performance

show relative performance, for all indexes. an &MHz IBM PC AT = 1

Index:

3

Spear Super 486/25U

203

LOW-LEVEL PERFORMANCE'
CPU
Spear
Matrix
1.76
String Move
Byte -wide
2241
Word-wide:
Odd-bnd.
16.53
Even-bnd.
11.61
Doubleword-wide:
Odd-bnd.
12.85
Even-bnd.
6.26
Sieve
7.63
Sort
5.77

27.5

CPU

Li

FPU
Disk 1,0
Video

II
E

REVIEW

THE N EW

486s: ARE FASTER FPU s ENOUGH?

The i486 at aGlance
I

ntel's i486 processor consists of one
chip with three previously discrete
components: amain processor, amath
coprocessor, and acache controller with
8K bytes of data cache. The company
based the main processor on the 386's
architecture, and the math coprocessor
is compatible with the 80387DX chip.
Intel borrowed from RISC design to
streamline the 386's instruction set for
the i486, which maintains downward

compatibility with earlier 80xx6 software. The chip contains 1.2 million
transistors, more than four times as
many as the 386. The purpose of the
RAM cache is to reduce the number of
idle (wait) states the processor must expend when engaged in repetitive data retrievals. When the CPU requests data,
it looks first in the i486's 8K bytes of
internal RAM. Static cache RAM can
respond in as little as 25 nanoseconds,

compared to a70- to 100-ns response
for DRAM. The i486 can also transfer
32 bits of data in one clock cycle, called
burst mode—twice the speed of the 386.
According to Intel, the integrated
FPU should yield better performance
than a386 chip mated with aseparate
80387 coprocessor because of an improved interface and the shorter distance between the elements of the processor.

fund within 30 to 60 days of purchase,
except for special-order items.

drive, aVGA controller, and amonitor,
sells for $7960 in atower configuration.

fyou

Dyna Micro: More Polish
The Dyna Micro AIR486-C is aconsiderably more finished product. Inside the
standard desktop case was a model of
neatness and organization. Connecting
cables were nicely dressed and placed,
boards were tightly tied down, and the
general level of fit and finish was high.
The AT-bus AIR486-C reigned as the
speed champion of the two systems
tested, turning in anearly identical score
for CPU performance as the Super
486/25U but gaining afew points in the
floating-point and application indexes.
The AIR486-C uses a standard 386like architecture in amotherboard from
AIR. One of the eight slots on the trim
Weitek extensions to the i486 FPU.
(9- by 13-inch) motherboard is given
The standard keyboard is a 101-key
over to the exclusive use of a32-bit memlayout from Maxi-Switch. The soft-touch
ory board; the card in the test machine
board includes a large reverse-lily-pad
had four single in-line memory modules
of 1MB each installed, with room for a Enter key.
The AIR486-C passed all the tests I
total of 16 MB. The remaining seven
threw at it, including the CompuAdd
slots can hold 16- or 8-bit ISA cards.
VGA card and other peripheral devices.
For some users, one winning point for
My software suite and the BYTE Lab
the AIR board is its socket for the Weitek
tests turned up no anomalies. A test call
WTL4167 math coprocessor, a suppleto technical support produced a quick
ment to the FPU on the i486 chip. The
and accurate response.
WTL4167 is amemory-mapped periphThe unit as tested, including a hard
eral. To the i486 and its applications softdisk drive and VGA monitor, lists for a
ware, it appears to be asegment of memcompetitive $6995. A base unit without
ory. (The Spear Super 486/25U does not
offer aWeitek socket.) According to Wei- the drive or monitor lists for $4995.
Dyna Micro, which sells its machines
tek, the chip could boost the floatingprimarily through resellers, also offers
point performance by three to five times.
the 486 as atower unit for an additional
But this chip, like the WTL3167 for
$150. The company provides aone-year
386s, is not compatible with instructions
warranty on parts and labor, with service
written for the Intel coprocessor. Appliperformed at the factory. On-site service
cations must be written specifically to
contracts from Intel are available as an
take advantage of the WTL4167's presoption. Also, Dyna Micro offers a
ence. According to Dyna Micro's technimoney-back refund within 30 days of
cal support, several CAD programs and
purchase, and an 85 percent credit or reNovell NetWare 386 already support the

absolutely want or need
(not the same thing)
the latest and greatest
technology, these
computers are worth
considering.

Back to the Benchmarks
The CPU index of the BYTE benchmarks shows that both the Dyna Micro
and Spear machines ran an impressive
6.2 times faster than BYTE's baseline 8MHz AT. But neither machine could beat
the 6.74 CPU index of the speedy 33MHz ALR FlexCache 33/386.
The speed advantage of the i486's integral math coprocessor is obvious. On
the floating-point tests, the 486s turned
in scores nearly twice as fast as the FlexCache's and an amazing 28 times faster
than the AT score.
Most significant for single users are
the application results. Again, the FlexCache is the fastest of the lot in traditional tasks, although all the tested machines
turned in very speedy results.
The bottom line is this: Both the Spear
Super 486/25U and the Dyna Micro
AIR486-C work well and prove that the
era of the i486 is upon us. If you absolutely want or need (not the same thing) the
latest and greatest technology, these
computers are worth considering. My
preference is the Dyna Micro AIR486-C.
If you are buying amachine for use as
a server or for intensive CAD/CAM or
engineering work, an i486 should be at
the top of your shopping list. However,
for many single users, the 25-MHz version of that chip doesn't offer significant
improvement over a33-MHz 386 costing
several thousand dollars less. •
Corey Sandler is president of Word Association, Inc., a consortium of high-tech
authors based in Holliston, Massachusetts. He has written more than 20 books
and is the former editor of several national computer magazines and newspapers.
He can be reached on B1X do "editors."
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Cure For The
Common Clone
IMAGINE.

386sx power, 200 MB-HD, 8 MB RAM, 1024 x 768 VGA
with an internal modem...and it fits in a briefcase!
Introducing the Brick:"
A 386sx with enough
power, storage and
graphics capability to
run the most demanding
applications. And it's
the first desktop PC
that's quiet enough,
small enough
and elegant
enough not to
be banished
instantly to the
floor. This
remarkable
computer
measures
3'5( 8"x 11"
and weighs
only 8.3 lbs.

More Practical
Than A Portable
The Brick offers an alternative to the usual trade-offs
associated with laptops.
Simply keep afull sized
monitor and keyboard at
your home and office, and
carry just the Brick in
between. You save half the
cost, half the weight, and all
the hassle of coordinating
files between multiple
machines. You can have
one machine with all your
files wherever you need it.

A Powerful And
Quiet Desktop
Bricks are available with a
16 or 20 MHz 386sx; a387sx
coprocessor; 1to 8MB
RAM; and your choice of a
40 (25ms), 100 (25ms), or
200 MB (16ms) hard disk.
Bricks also deliver superb
VGA graphics with 1MB
video RAM supporting 800 x

The Brick fits in half a briefcase, leaving
room for everything else you have to carry.

600 and 1024 x 768 resolution for CAD, DTP or Windows. As an added benefit,
the Brick is very quiet. Its
rugged aluminum case
serves as aheat sink so the
whisper fan rarely runs.

832k for DOS
The Brick provides another
welcome bonus: an extra
192k of memory above the
DOS 640k limit. This unique
feature allows you to load
resident programs, such as
anetwork or TSRs, into a
contiguous 192k block of

T
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The Brick
3"x 8"x 11"
Only 8.3 lbs.

high memory, and
still leave the lower
640k free. The regular Brick shown above also
accepts an internal ISA 16bit half length card, while
the "Stretch Brick," shown
at right, accepts one full
and one half length card.

Tutorial" that
quickly teaches you how
to use each program.
Yes, the Brick actually talks.

Ergo offers: a30-day money
back guarantee, aOne Year
Warranty, unlimited 800line support and our exclusive Advanced Diagnostics
via modem.

Free Catalog

Great Value
Complete Brick systems
start at just $2,495. For
your convenience, we also
offer pre-installed software
packages -including the
DESQview- or the new
Windows® 3.0 environments -and top-rated
applications. For example,
the system (shown above)
including all standard Brick
features with optional color
VGA monitor; 4MB RAM;
and a100 MB hard disk
pre-programmed with
DESQview 386, Quattro®,
Sprint®, askSam - ,DOS'"
and Tree86 - is only $3,995!
With this package, we also
include our exclusive
interactive "Talking

>t

Optional paper white VGA
LCD display with back-lit
super twist technology.

Guaranteed
Satisfaction
Because we are adirect
selling manufacturer,
we have adirect
interest in the complete satisfaction of
each and every
customer. To
ensure that
satisfaction,
A COMPUTER

You'll find complete
information on all Brick
systems, plus afull complement of enhancements
including FAX and networking cards, tape backup unit,
cases, monitors and more
in our 32-page catalog.
Why not call for it today?
Ergo also offers aline of
traditional 386 computers,
from 16 to 33 MHz, starting
at just $1,895. Call us at
1-800-633-1925 and we'll
help you select the
system that best meets
your needs.

$2,495
System Includes
A Stretch Brick
A 16 MHz Intel 386sx
A IMB RAM, Exp. to 8MB
A
40 MB hard disk with
password protection
A Mono VGA monitor
• 16-bit full and 8-bit half
card expansion slots
Standard Features
A 1024 x768 VGA
controller with 1MB
video RAM and EGA,
CGA, MDA support
A 101 keyboard
• 2.400 bps modem
A 3.5" 1.44 MB floppy
A 2serial & 1parallel port
A World wide AC power
A Hypertext manual
A 832k DOS capable
A
LIM 4.0 EMS support
A One Year Warranty
• Freight included

Free 32-Page Catalog

1-800-633-1925

COMPANY

Ergo Computing, Inc., One Intercontinental Way,
Peabody, MA

01960

Circle 95 on Reader Service Card
(DEALERS: 96)

25MHz 486 Speed Fo>
Your 286/386 System!

MicroWay manufactures a broad range of products that boost
the speed and capacity of your current PC/AT. They include
386 and 386SX accelerators and 486 replacement motherboards. We also offer a complete line of Weitek accessories and stock all of the Intel, Weitek and Cyrix
coprocessors. We created the PC numerics industry in
1982 and have been developing, selling and supporting
the best numeric software and hardware ever since.

Number
Smasher®

An

Airreehher emne•M"...

This XT/AT motherboard
replacement features a 25
MHz 80486, 4167 socket and
a BURST BUS memory inter-

teir

face. Trie BURST BUS architec-

This AT accelerator board replaces your 80286 with
an 80386 clocked at 20 or 25 MHz. It is socketed for 8

ture is ideal for engineering,
scientific and CAD/CAM applications. The NDP Fortran-486 driven

Megabytes of 32 bit RAM, an 80387, Cyrix CX83D87, or
Weitek 3167 and a 64K SRAM cache. The numeric perfor-

numeric throughput of the 4167 is an
impressive 13.0 Megawhetstones, which

mance of the Number Smasher 386/25 is a strong function of
your application and the coprocessor you choose. The 25
MHz NDP Fortran-386 driven Whetstones are 2.1, 3.7 and 5.5

is 100 times the throughput of an 80287
equipped AT!

MegaWhetstones Running on the 80387, CX83D87 and 3167

Number Smasher 486/25
Numeric Performance

Our MCA Weitek card runs in the IBM Model
70 and 80. At 20 MHz, its performance is 2

486

4167

Megawhetstones

5.9

13.0

Megawhetscales

4.1

9.9

MicroWay and Number Smasher are registered trademarks of MicroWay. Inc, 80386. 80387,80486
are trademarks of Intel Corp., Cyrix and CX83D87 are trademarks of Cyrix Corp., Weitek. 3167 and
4167 are trademarks of Weitek Corp.

Coming in August: Number Smasher ® i860

Micrtd
Islay

'Pt I—

to 3times that of an 80387.
NDP Fortran-486 and C-486
are globally optimized mainframe compilers that have
been fine tuned for the 80486
and 4167. NDP Fortran-i860
and C-i860 are available in
August.

World Leader in PC Numerics
Corporate Headquarters: PO. Box 79. Kingston. MA 02364 USA (508)746-7341
32 High St.. Kingston-Upon-Thames. U.K.. 81-541-5466
Germany 069-75-2023

Italy 02-74.90.749

USA FAX (508)746-4678

Holland 40 836455

Japan 3 222 0544

SYSTEM

Bill Catchings and Mark L. Van Name

REVIEW

Power Servers

U

ntil recently, LAN servers were
just big, fast PCs. System vendors
didn't design machines specifically as file servers. No longer; today,
vendor after vendor is announcing systems with special features aimed at the
LAN server market.
We looked at two such systems, Storage Dimensions' FileMaster H and Zenith's Z-386/33E. You could use both
systems as single-user DOS PCs, but
they're clearly meant to be file servers,
so that's how we tested them. They also
offer similar performance, although they
achieve that performance in very different ways.
The FileMaster II is aslightly modified Everex Step 386/33. (Everex markets the same basic machine as the StepServer.) Like all the Everex Step systems
to date, the FileMaster II uses the standard AT bus and Everex's proprietary
cache controller. But rather than atraditional PC modified-frequency-modulation or ESDI hard disk drive, the FileMaster II uses aSCSI disk subsystem.
The $11,599 base system comes with a
33-MHz 386 processor, asocket that can
hold either a33-MHz 80387 or aWeitek
WTL3167 math coprocessor, 4 megabytes of memory, 64K bytes of static
RAM (SRAM) cache, a 5U-inch 1.2MB Teac floppy disk drive, a 150-MB
SCSI Maxtor hard disk drive, two serial
ports, two parallel ports, amonochrome
video adapter and monitor, MS-DOS
3.3, and a NetWare utilities disk. Our
evaluation unit was the FileMaster II,
which contains a second 150-MB hard
disk drive and sells for $11,999.
Instead of the AT bus, the Zenith
Z-386/33E has a32-bit Extended Industry Standard Architecture (EISA) bus.
The Z-386/33E's disk subsystem uses an
ESDI drive, but with anew Zenith busmaster caching disk drive controller.
The $11,999 base system includes a
33-MHz 386 CPU, a socket for a 33MHz 80387 math coprocessor, asocket
for a Weitek WTL3167 math coprocessor, 4 MB of memory, 16K bytes of
SRAM cache, a31
/-inch 1.44-MB flop2
py disk drive, a150-MB ESDI hard disk
drive, two serial ports, one parallel port,
a VGA video adapter, MS-DOS 4.0
(3.30 on our unit), and Microsoft Windows/386 3.0. Our evaluation unit also
included an optional Zenith ZCM1492
FTM (Flat Tension Mask) color monitor
($999) and an extra 4 MB of memory

The Zenith Z-3861.33E (left) and the Storage Dimensions FileMaster
($499 each), for atotal price of $14,994.
To make the systems comparable,
we'd need to replace the FTM monitor
on the Zenith system with aZVM1470
monochrome monitor ($299). Such asystem would cost $12,298, $699 more than
aFileMaster II.
Performance
To see how these two systems would fare
as file servers, we loaded them with vanilla copies of NetWare 386. We then
copied 4.3 MB of files of all different
sizes from LAN clients to the server and
back. We tested each server with first
one workstation and then four workstations running the test simultaneously.
We timed the copying on our fastest client system, an ALR FlexCache 25386
with an 18-millisecond ESDI hard disk
drive. Testing with only four workstations might not sound like much, but four
workstations that are each sending over 4
MB of data back and forth over the network as fast as possible represents as
much data movement as many more
workstations doing the occasional disk
accesses more typical of real work.
To help put these two servers in perspective, we also timed the test on the
ALR system alone, copying to and from
its hard disk drive. We also ran the tests
on two other servers. To represent alow
end typical of what many people are
using today, we used a 16-MHz 386
Samsung system that had 4MB of memory and asmart disk drive controller, and

we ran NetWare 286 on it. As the keeper
of the high-end flame, we used aCompaq Systempro that had two 33-MHz 386
CPUs, 12 MB of memory, and Compaq's
Intelligent Drive Away disk subsystem,
and we ran NetWare 386 on it.
We let the vendors supply the Ethernet
board of their choice. Zenith furnished a
Novell NE3200, which is abus-master
EISA board with its own 80186 processor. Storage Dimensions sent a CNet
Technology CN1OOE board, adumb 8bit board compatible with Novell's
NE1000. (In the Systempro we used the
Novell NE3200; in the Samsung we used
an 8-bit Western Digital WD8003.)
Storage Dimensions didn't have ready
afinal version of its NetWare 386 driver
for the FileMaster II's SCSI disk drives
(although NetWare 286 ran fine), so we
had to use abeta version of that driver.
We completed the NetWare 386 tests with
that driver, but we had to halve the FileMaster II's bus speed to 8MHz and add
one wait state (with ajumper) to the disk
drive controller. When the company finishes its NetWare 386 SCSI drivers, the
FileMaster II's performance might improve—how much is anybody's guess.
The four servers performed as you
would expect: The Systempro won, the
Samsung brought up the rear, and the
EISA-bus Z-386/33E beat the AT-bus
FileMaster II (see the table on page 168).
The FlexCache took 76 seconds to run
the test on its own hard disk drive, so the
continued
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is outstanding. The Z-386/33E still beats
the FileMaster II on the overall application index (20.4 versus 17.3), but both of
them lose to the 33-MHz FlexCache.

FileMaster II

Z-386/33E

Company
Storage Dimensions
2145 Hamilton Ave.
San Jose, CA 95125
(408) 879-0300

Company
Zenith Data Systems
1501 Feehanville Dr.
Mount Prospect, IL 60056
(800) 553-0331

Components
Processor: 33-MHz Intel 386 with a
socket for a33-MHz Intel 80387 or a
33-MHz Weitek WTL3167 math
coprocessor
Memory: 4MB of 80-ns DRAM; 64Kbyte cache of 20-ns SRAM
Mass storage: 51
/-inch 1.2-MB Teac
4
floppy disk drive; two 150-MB 14-ns fullheight Maxtor SCSI hard disk drives
Display: Everex EverVision MN-100
monochrome monitor
Keyboard: 101-key modified IBM
Enhanced AT keyboard layout
I/O interfaces: One 9-pin and one 25pin serial port; two 25-pin parallel ports;
six 16-bit and two 8-bit AT-style
expansion slots

Components
Processor: 33-MHz Intel 386 with
asocket for a33-MHz Intel 80387 and
asocket for a33-MHz Weitek WTL3167
math coprocessor
Memory: 8MB of 80-ns DRAM; 16Kbyte cache of 15-ns SRAM
Mass storage: 31
/-inch 1.44-MB Sony
2
floppy disk drive; 150-MB 16-ms halfheight Imprimis ESDI hard disk drive
Display: Zenith FTM color VGA monitor
Keyboard: 101-key modified IBM
Enhanced AT keyboard layout
I/O interfaces: Two 9-pin serial ports;
one 25-pin parallel port; six 32-bit EISA
expansion slots
Price
System as reviewed: $14,994

Price
System as reviewed: $11,999

Inquiry 855.

Inquiry 854.

Our file server test reads and writes agroup offiles of varying sizes totaling
4.3 MB to each server. The baseline is the time to run the same test on our
ALR FlexCache 25386's local hard disk drive. Server performance degrades
as loading increases, but the Z-386/33E proved slightly more robust than the
FileMaster II. Times for the Samsung and Systempro aren't directly
comparable; we t
include them as reference points only. (All times in seconds.)
System

One user

ALR baseline server
Samsung
Storage Dimensions FileMaster II
Zenith Z-386/33E
Compaq Systempro

Four users

% degradation

76

N/A

N/A

120

242

102

80

113

41

73

99
76

21

63

36

N/A = Not applicable.

Zenith and Systempro servers actually
gave better file transfer performance
over a LAN than the FlexCache on its
own ESDI hard disk drive. With all four
workstations running the test, all the
servers slowed down, but they stayed in
the same order. While the Z-386/33E
beat the FileMaster II, the margin of victory was not great on either test: about 9
percent on the single-workstation test,
and about 14 percent on the four-workstation run.
Perhaps a more interesting result,
however, is the percentage by which the
performance of these two servers de168
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graded from the one-workstation test to
the four-workstation test. The FileMaster II got 41 percent slower, while the Z386/33E slowed by 36 percent. Based
largely on the disk architectures of these
two systems, we expect that this gap
would widen with more users.
These tests do not necessarily represent file transfer activity in a specific
real-world application. They do, however, provide ageneral reference point
for overall performance differences.
The BYTE benchmarks for the Z386/33E and the FileMaster II show that,
as asingle-user system, neither machine

Moving the Bytes
The keys to these systems' strong server
performances are their disk subsystems.
While Zenith's EISA Mass-Storage Controller consumes only one slot, it's actually three boards linked by stand-offs
and edge connectors. The combination
sports over 200 chips, including the Intel
NG82355 Bus Master Interface Chip
application-specific integrated circuit
(ASIC). The controller can act as an
EISA bus master, so it can take control of
the system's bus to speed DMA transfers
and avoid tying up the CPU. It also has a
1-MB cache that came in four 256K-byte
single in-line memory modules, each of
which contained two 256K-byte DRAM
chips. You can expand that cache to 4
MB with 1-MB SIMMs.
This controller can support up to four
ESDI hard disk drives and up to seven
SCSI hard disk drives, as well as up to
two floppy disk drives. Based on acontroller by Data Technology, the board
also has some Zenith-proprietary modifications for position-sensing, a technique that lets the controller know how
close each drive's heads are to the desired disk data, information that lets the
controller minimize head movement.
The card was clearly new, with about 30
wires running all over the three boards.
A Zenith spokesperson said that the firm
plans to come out with anew version of
the controller that fits on two boards and
eliminates these wires. Our Z-386/33E's
hard disk drive was ahalf-height Imprimis 150-MB ESDI drive with a 16-ms
average access time, but Zenith uses similar drives from other vendors as well.
Compared to the Z-386/33E's EISA
bus and caching disk drive controller, the
FileMaster II seemed almost mundane.
Its SCSI controller was an 8-bit card on
the system's AT bus. That bus, unlike the
bus in normal Everex Step 386/33 systems, can run at 16.5 MHz, but otherwise it's a standard AT bus. The hard
disk drive was afull-height, 150-MB 14ms drive from Maxtor, Storage Dimensions' parent company.
CPU and Memory
Aside from the bus and disk drive controllers, these two systems aren't all that
different. The FileMaster II supports its
33-MHz 386 CPU with the standard
Everex proprietary cache system, which
grows as you add memory. The memory
continued

Zenith Z-386/33E, SD FileMaster II
Zenith Z-386/33E

APPLICATION-LEVEL PERFORMANCE
WORD PROCESSING Zenith
SD
Med./Large Med./Large
XyWrite III+ 3.52
:10
:11
Load (large)
:011:10
:01/:09
Word count
:03/:12
:02/:12
Search/replace
:01/:08
:01/:07
End of document
:081:08
:02/:02
Block move
Spelling check
:041:28
:04/:28
Microsoft Word 4.0
:08
:10
Forward delete
Aldus PagefAaker 1.0e
:07
:07
Load document
:13
:14
Change/bold
:10
:11
Align right
:09
:11
Cut 10 pages
:02
:03
Place graphic
1:09
:57
Print to file
El Index:
SPREADSHEET
Lotus 1-2-3 2.01
Block copy
Recalc
Load Monte Carlo
Recalc Monte Carlo
Load rlarge3
Recalc rlarge3
Recalc Goal -seek
Microsoft Excel 2.0
Fill right
Undo fill
Recalc
Load rlarge3
Recalc rlarge3

4.73

5.32

Zenith

SD

:02
:01
:08
:03
:02
:01
:02

:02
:01
:14
:03
:04
:01
:02

:03
1:07
:01
:12
:01

:03
:52
:01
:14
:01

4.17

3.93

Zenith

DATABASE
dBASE III + 1.1
Copy
Index
List
Append
Delete
Pack
Count
Sort
O Index:

III Index:

O Index:
D Index:

:43
:18
:56
1:33
:02
1:13
:16
1:09

4.38

1.80

2.23

COMPILERS
Microsoft C 5.0
XLisp compile
Turbo Pascal 4.0
Pascal Scompile

SD

:18
:06
:29
:39
:01
:28
:04
:39

SCIENTIFIC/ENGINEERING Zenith
AutoCAD 2.52
Load SoftWest
1:04
Regen SoftWest
:58
Load StPauls
:18
Regen StPauls
:16
Hide/redraw
13:15
STATA 1.5
:28
Graphics
:16
ANOVA
MathCAD 2.0
:31
IFS 800 pts.
:38
FFT/IFFT 1024 pts.

1:03
:55
:20
:16
13:12
:24
:16
:30
:36

ID Index:
FLOATING
POINTS
Math
Error
Sine( x)
Error
ex
Error
O Index:

12.05
15.05
6.04
12.03
3.02
10.43
7.91

5.41

6.88

Zenith
N/A

SD
N/A

N/A

N/A

N/A

N/A

DISK I/0
Hard Seeks
Outer track
Inner track
Half platter
Full platter
Average
DOS Seek
1-sector
32-sector
File I/0 4
Seek
Read
Write
1-megabyte
Write
Read

Zenith

SD

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A

0.07
0.19
0.60

0.02
0.90
0.86

3.42
2.88

2.84
4.19

3.46

2.92

Zenith

SD

1:56

217

:02

:03

4.91

3.96

VIDEO
Text
Mode 0
Mode 1
Mcde 2
Mode 3
Mode 7
Graphics
CGA:
Mode 4
Mode 5
Mode 6
EGA:
Mode 13
Mode 14
Mode 15
Mode 16
VGA:
Mode 18
Mode 19
Hercules

.

I ALA FlexCache 386;33 24.0

IBM PC AT 5.0

20.4

17.3

Word
Processing

Spreadsheet

Database

LI

Scientific/
Engineering

Compi:ers
Cumulative application ndex Graphs are based on
indexes at left and show relative performance

Zenith

SD

2.48
2.47
1.98
1.92
N/A

N/A
N/A
N/A
N/A
2.28

Ca Index:

Storage Dimensions FileMaster 11

ALA FlexCache 386:33

IBM PC AT
1.05
1.04
0.99

N/A
N/A
N/A

2.64
2.58
N/A
2.54

N/A
N/A
N/A
N/A

2.64
0.94
N/A

N/A
N/A
0.88

3.85

5.42

N/A

SD =Storage Dimensions.
N/A =Not applicable. Seek times were omitted in the low-level disk tests due to
inaccuracies associated with SCSI devices.
All times are in seconds. Figures were generated using the
8088/8086 and 80386 versions (1.1) of Small-C.
The errors for Floating Point indicate the difference between expected and
actual values, correct to 10 digits or rounded to 2digits.
Times reported by the Hard Seek and DOS Seek are tor multiple seek
operations (number of seeks performed currently set to 100).
Read and write times for File I/O are in seconds per 64K bytes.
For the Livermore Loops and Dhrystone tests only, higher numbers mean faster
performance.
3

1 7 e)

Zenith Z-386/33E

[II Index:

N/A

FileMaster II

2.28

LOW-LEVEL PERFORMANCE ,
SD
1.97

Storage Dimensions

SD

AI times are in minutes:seconds. Indexes show relative performance; for all indexes, an 8-MHz IBM PC AT=1.

CPU
Zenith
Matrix
2.00
String Move
Byte-wide
22.72
Word-wide:
Odd-bnd.
17.06
Even-bnd. 11.35
Doubleword-wide:
Odd-bnd.
12.16
Even-bnd.
5.71
Sieve
10.43
Sort
8.22

204*

CPU
CONVENTIONAL
BENCHMARKS
Zenith
SD
LINPACK
929.94 918.02
Livermore Loops5
(MFLOPS)
0.0227 0.0230
Dhrystone (MS C 5.0)
(Dhry./sec.)
10845 11520

Li

FPU

DISK 1,0

E
Video

For afull description of all the benchmarks, see "Introducing the New BYTE Benchmarks," June 1988 BYTE.
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is interleaved to further improve performance. Memory comes in small boards
that connect like SIMMs. Each board
holds 4MB in 36 1-megabit 80-nanosecond chips, and accompanying each one is
acache card of the same size. Each cache
card contains 64K bytes of 20-ns SRAM.
Memory upgrades come in similar pairs.
You can have up to four such pairs in the
system, for amaximum of 16 MB and a
total cache of 256K bytes.
The rest of the 12- by 14-inch mother-

board is relatively boring, with few surface-mounted ICs and ASICs. One notable ASIC is the Chips & Technologies
82C206 Integrated Peripheral Controller, which is common in AT-bus systems.
The Z-386/33E's slightly smaller
motherboard uses numerous surfacemounted ICs. It has few ASICs, although
four are notable: two from Zenith and
two from Intel (an NG82357 integrated
system peripherals chip and an NG82358
EISA bus controller).

1000 DPI!
From Your HP LaserJet Series II or III
t's true! We can

your existing
Series II or Ill
printer into a
1000 x1000
TurboResTm
Plain-Paper
Typesetter! National TeleVARTm
(Raster Devices Direct) introduces the 1000 Enhancer KÏtTM
for your HP Series Il or III printer.

B

yusing anew imaging
technology called
TurboResTm on our PC-based
controller, we can transform
your 300 dpi printer into a
state-of-the-art Plain-Paper
Typesetter that gives you print
quality previously undreamed of,
even on devices costing over
$20,000.
C end us your HP Series II or Ill
laser printer and we will do
the rest. We factory install a
video board and connector in
your Series II or Ill, and supply a
PC/XT/AT or MCA 6Mb printer
controller, 135 scaleable fonts,
direct driver software for

Windows
(such as
PageMaker,
CorelDRAW!,
Micrografx
Designer, Word
for Windows, etc.),
GEM (such as Xerox Ventura
Publisher, GEM &dine, etc.) and
Word Perfect.

C

ALL NOW! 1800468 1732

(In MN: 612-941-4919) and
ask about the 1000 Enhancer Kit
for your Series Il or Ill printer.
The 300 dpi barrier will fall by
the wayside as you experience
1000 x1000 TurboRes. Note
that all your existing PCL
functionality remains
unchanged, so your printer can
live in both worlds—PCL and
1000 x1000 TurboRes!

PrePress Systems Specialists
Formerly Raster Devices Direct, Inc.

01990. Raster Devices Direct, Inc., National TeleVAR and 1000 Enhancer Kit are trademarks of Raster Devices
Corporation. TurboRes is a licensed technology and atrademark of LaserMaster Corporation. All other product
and brand names are trademarks and registered trademarks of their respective companies. All prices and
specifications are subject to change without notice. Please call for current pricing and warranty details.
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Circle 243 on Reader Service Card

The Z-386/33E also eschews a standard cache controller in favor of aproprietary Zenith cache system that has 16K
bytes of 15-ns SRAM in aspecial card
slot. A 64K-byte version of that cache is
also available. Eight SIMM slots hold the
memory, which can come in 1- or 4-MB
SIMMs of 80-ns chips. The first four
slots can handle only 1-MB SIMMs, so
the maximum system memory is 20 MB.
Expansion
The Z-386/33E also has plenty of room
to add disk drives. Its single half-height
hard disk drive and the floppy disk drive
leave one full-height and two half-height
bays open. The system starts with alot of
EISA expansion slots (six), but the disk
drive controller, VGA card, and LAN
adapter fill three of those slots, so only
three are open.
The FileMaster II has less drive expansion room but more open slots. The
standard system's floppy disk drive and
full-height hard disk drive leave only one
full-height bay open. There are, however, eight expansion slots—six 16-bit
and two 8-bit. The video, disk, I/O, and
LAN cards fill four, leaving four free.
The Incidentals
Except for support, the rest of these two
systems is almost incidental. They have
similar 101-key keyboards that follow
the IBM Enhanced AT keyboard layout.
Documentation on both systems was adequate, although Zenith's was generally
more thorough.
Service, on the other hand, is important, especially for a network server.
The FileMaster II comes with aone-year
on-site service contract with General
Electric. Zenith offers either one year of
carry-in service from your dealer or
three months of on-site service from its
Zenith Data Systems Service Network.
It's not easy to choose between these
systems. Each will boost your network
performance, but the Z-386/33E offers
slightly better performance and less degradation under load. We're alittle leery
of the many last-minute changes to the
Zenith system's motherboard and hard
disk drive controller, but we experienced
no problems with the machine. Forced to
choose between the two systems, we'd go
with the Zenith Z-386/33E, but it would
be aclose call. •
Bill Catchings and Mark L. Van Name are
BYTE contributing editors. Both are also
independent computer consultants and
freelance writers based in Raleigh, North
Carolina. You can reach them on BIX as
"wbc3" and "mvanname," respectively.
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Your premier file-server deserves
premier Uninterruptible Power
Source (UPS) protection. The UPS
6001S from American Power Conversion features sine wave output,
automatic diagnostics, advanced
surge suppression and continuous
line filtering. An intelligent microprocessor and acommunications
interface are built-in, so you can
use automatic shutdown with NetWare, VINES, LAN Manager, and
SCO UNIX. If you're buying the
best, don't settle for less than reliable UPS protection
from APC. Call 1-800541-8896 for your
Compaq UPS Sizing
and Installation Kit.
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American Power Conversion
MINW19111.
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350 Columbia St., Peace Dale, RI 02883
(401) 789-5735

(800) 541-8896

Compaq and System Pro arc trademarks of Compaq Computer
Corp. Microsoft and the Microsoft logo are trademarks of Microsoft
Corporation. Lan's Best Friend and PowerChute are trademarks
of American Power Conversion. All other trademarks arc the property
of their respective owners.
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It Gets.
Get It Fast.
The NCR PC486/MC is one fast machine. PCI Computing reports "the
PC486/MC is on the front edge" of 486 desktops With its dual high-speed
cache design, the system takes full advantage
of the performance potential of the i486" micro-

Mr Standard Features

processor. And its implementation of Micro
Channel' architecture makes it the clear leader
in providing full 32-bit performance.
According to BYTE Lab benchmarks, the
PC486/MC's "mass storage subsystem (with
a100MB SCSI hard drive) turned in the fastest

i486 Native Design
Micro Channel Architecture
128KB Of High-Speed Cache Memory
SuperVGA Display Adapter
Small Computer System Interface
(SCSI) Multi-Peripheral Controller
Worldwide Service and Support
Available Now

performance we've ever measured."
Our PC is the only native design 486 Micro Channel machine from
amajor vendor now available. We've not only released it for sale, we're delivering it in volume. The competition will eventually release anative-design
486. But how long will it be before they can deliver?
The PC486/MC is ideal for MIPS-hungry applications like large spreadsheets, financial modeling, simulations, CAD, and networking.
It's the first of afamily of advanced PCs that will lead the market in
speed, power, and availability
Our PC family also includes high-performing 286' and 386"-based PCs.
Backed by the resources of a$6 billion computer company with service and
support in nearly every country in the world. And acommitment to quality
that is unequaled.
Call 1800 544-3333 for afree six-page 486 PC comparison brochure.
We'll also put you in touch with the NCR or Businessland representative,
or other Authorized NCR Reseller nearest you.

Open, Cooperative Computing.
The Strategy For Managing Change.
Circle 179 on Reader Service Card
NCR is the name and mark of NCR Corporation. Micro Channel is atrademark of IBM Corporation. 486, 386, and 286 are trademarks
of Intel Corporation. Sources: PCI Computing, March 1990. BYTE WEEK, 11/13/89. 01990 NCR Corporation.
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Personal Iris: The Dream Maker

The Silicon Graphics Personal Iris Turbo workstation. Icreated the BYTE logo
shown on-screen as a3-D object. The Iris can set the logo in motion, recalculating
and redrawing every polygon in real time.

Personal Iris Model 40/25 Turbo
Company
Silicon Graphics Computer Systems
2011 North Shoreline Blvd.
P.O. Box 7311
Mountain View, CA 94039
(415) 960-1980
Components
Processor: 20-MHz MIPS R3000 RISC
processor; R3010 FPU
Memory: 8-MB RAM; 96K-byte cache
Mass storage: 380-MB SCSI hard disk
drive; 150-MB cartridge tape drive
Display: 19-inch, 1280- by 1024-pixel;
16.7 million (24 bits) simultaneously
displayable colors
Keyboard: 101-key IBM AT style
I/O interfaces: Two serial ports; one
parallel port; SCSI port; Ethernet port;
video and audio ports
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Software
Irix (Unix System Vrelease 3.2);
WorkSpace environment manager;
4-Sight windowing system; XWindow
System version 11; NeWS graphical
environment; Alias QuickModel and
QuickPaint; Wavefront Personal Visualizer;
ahost of 2-D and 3-D graphical demos
and source code
Price
System as reviewed: $32,500
Inquiry 856.

A

ny designer, whether an architect,
engineer, planner, or graphic artist, needs to visualize a design
while creating it. Rare individuals in this
group can generate solid models in their
minds. The mental models are so real for
these people that they can rotate them,
move into them, and investigate the details. But, unfortunately, these imaginings are not easily communicated to others. Wouldn't it be wonderful to display
the models on acomputer with as much
detail and flexibility as in the mind?
That is just what the Silicon Graphics
Personal Iris workstations are designed
to do, and the new Turbo model does it
very fast. It does it so well, in fact, that
IBM has selected the same graphics
hardware for use in its RISC System/6000 high-end workstations.
Thoughtful Package
Inside its simply designed chocolatebrown case, the Personal Iris Model
4D/25 sports a 20-MHz MIPS R3000
processor with the accompanying FPU.
Add to that a32K-byte data cache and a
64K-byte instruction cache, and you have
aserious number cruncher. Feed those
numbers into the famous Silicon Graphics specialized display-processing pipeline with the Turbo Graphics option, and
you have a machine that can produce
real-time animation of solid objects. All
this power is contained in asquat tower,
with concealment panels to hide the
cables in the back and the floppy disk
drives and tape drives in the front.
Disk and cartridge tape drives slide in
and out of the chassis without tools, so
changing system drives is no more difficult than changing tape cartridges. Similarly, changing the electronics assembly
requires no expertise or tools: Slide off a
plastic panel and remove one screw. The
entire circuit cage lifts right out. The system upgrade kits we received included
instructions for user installation, all the
necessary tools (like a screwdriver for
removing that one screw), and grounding
straps to protect electronic components
while you handle them.
The standard input devices are an ATstyle keyboard and an optical mouse. You
can add an optional digitizing tablet and a
three-dimensional input control called a
SpaceBall. The system has two serial
ports, aparallel port, an Ethernet port, a
SCSI port, and an array of special-purpose connectors for video-recording
equipment.
Will It Run DOS?
Despite its size and shape, this machine
is far from a PC. It will emulate MS-
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DOS, but even the most complex DOS
program would seem wimpy compared
to any native Iris application.
The underlying operating system,
Irix, is, as you might guess, an enhanced
Unix. All your standard System V release 3.2 utilities and libraries are there,
along with some BSD enhancements for
interprocess communications and networking. Silicon Graphics has added a
rich window manager, along with graphics and window programming libraries.
You can also use X Window System,
NeWS, and PHIGS graphics. All these
window and graphics systems run under
the supervision of the Irix window manager. Therefore, if you click on aPostScript file, the Iris creates an appropriate
window in which to view it.
Getting It All on Paper
No one can fault Silicon Graphics for
failing to adequately document its system
and software. There are 21 binders in all,
but some of them hold two or three submanuals. Of these, several are devoted to
Irix and are mostly reprints of traditional
AT&T and Berkeley documentation.
Several more cover the graphics
extensions and the mountain of demonstration, executable, and source code
shipped with the Iris. The overall quality
and readability of the documentation is
up to normal Unix standards, and the
binder labels and section tabs make it
somewhat easier to spot your topic of interest from among the thousands of
pages.
Four user's manuals-those covering
the bundled applications from Alias Research and Wavefront, and Silicon
Graphics' own Personal Iris User's
Guide-stand apart from the rest. Using
them together, you can quickly become
familiar with the Iris and its capabilities,
without having to open any of the other
20 binders. Each has a"getting started"
section, and this group of documents is
custom-made for impatient users who
can't wait to set their teapots to spinning.
On-line manuals round out the set. These
include virtually all reference pages, except for demonstration programs and the
bundled applications.
Performance
The Iris Model 4D/25 that Ireviewed had
8megabytes of RAM, 96K bytes of cache
memory, a 380-MB SCSI hard disk
drive, and an internal tape drive. CPU,
disk, and floating-point performance, as
tested by the BYTE Unix benchmarks,
make the system competitive with other
workstations in its price range.

Silicon Graphics
Personal Iris Turbo

Silicon Graphics
Personal Iris Turbo

HIGH-LEVEL PERFORMANCE
Iris

9.
7*

Everex
Everex

Time
2.18

Index
0.95

Time
2.08

O

C Compiler

D

DC Arithmetic

0.21

3.00

0.63

D

Tower of Hanoi
(17-disk problem)
System Loading ,
1concurrent background
process
2concurrent background
processes
4concurrent background
processes
8concurrent background
processes

0.30

1.87

0.56

3.31

1.23

4.06

4.00

1.45

5.80

7.19

134

9.60

11.50

1.50

17.30

D

Step 386/33 6.0

LOW-LEVEL PERFORMANCE
Iris

▪ Dhrystone 2
(without registers;
Dhry./sec.)
Arithmetic
(10,000 iterations)
Arithmetic overhead
Register
Short
Integer
Long
•
Floating Point
Double
Throughput
System call overhead
(5 x4000 calls)
Pipe throughput
(read and write
2048- x 512-byte
blocks)
Pipe-based context
switching
(2 x 500 switches)
Process creation
(100 forks)
Excel throughput
(100 execs)
Filesystem throughput
(1600 1024-byte blocks
in Kbytes/sec.)
Read
Write
Copy

Everex

Time

Index

Time

13454

0.97

13847

0.20
2.90
2.92
2.90
2.90
2.02
1.70

3.60
1.01
1.21
1.08
1.08
5.90
7.78

0.72
2.92
3.52
3.12
3.12
11.92
13.22

0.62

177

110

045

204

092

0.21

3.00

063

0.55

2.24

123

0.82

4.18

343

9.7

564
564
330

•Cumulative index is formed by summing the indexed performance results for CCompiler, DC Arithmetic, Tower of Hanoi, System Loading
(with eight concurrent background processes), Dhrystone 2, and Floating Point tests.

C Compiler
DC Arithmetic
Tower of Hanoi

ISystem loading performed using Bourne shell scripts and Unix utilities.

System Loading

Note: All results are in seconds, unless otherwise specified. Indexes show
relative performance. For all indexes, an Everex Step 386/33 running Xenix
2.3.1 = 1.

Dhrystone 2
Floating Point

continued
For adescription of all the benchmarks, see "The BYTE Unix Benchmarks," March BYTE.
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PERSONAL I
RIS: THE DREAM M AKER

The benchmarks don't measure the
most impressive aspect of the Personal
Iris: its graphics performance. According to Silicon Graphics, the 4D/25 Turbo
will manipulate 200,000 3-D vectors in a
second, or 20,000 polygons per second.
These numbers have little meaning out of

Photo 1: As rendered here, the Silicon
Graphics logo contains roughly 1400
polygons. With solid surfaces, remote and
local lighting, calculations of spectral
characteristics of surface, and full color
rendering, this object can rotate and
move in real time. The animation is
smooth and convincingly real.

context, so consider the model in photo
1. Iris renders this model, with over
1000 3-D polygons, smooth shading, and
multiple light sources, so quickly that it
simulates smooth motion by redrawing
the entire model in a slightly different
position several times asecond.
Put On aSimple Face
The Irix operating system comes with its
own window manager, icon-based file
manager, and editor, as well as several
handy graphics applications, including
Alias's QuickModel and QuickPaint and
a robust renderer from Wavefront, the
Personal Visualizer.
The Irix window system is partly embedded in the operating system instead of
built on top of it like Motif. The window
manager, 4-Sight, is good compared to
what was available afew years ago, but it
seems alittle archaic when compared to
Motif and Open Look. Repositioning
overlapping windows, for instance, can
turn areas of the screen to mush for several seconds until the window manager
cleans things up. Selecting options from
cascaded menus requires adelicate hand
on the mouse, because there is no way to
freeze amenu on the screen while you
move to the next level. You must keep the
mouse button pressed while you carefully maneuver through the hierarchy of

Photo 2: QuickModel allows you to create models with additive 3-D geometric forms
in orthographic views. You can then view them in perspective and export your views
to Wavefront 's Personal Visualizer, afull rendering program.
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menus.
The icon-based file manager operations are intuitive. As with many other
systems, double-clicking on a file icon
starts up the application program associated with the icon. Dragging an icon to
the dumpster gets the associated file out
of the way. Dragging an icon from one directory window (or folder) to another
moves the file.
The Irix file manager also manages
the WorkSpace, a virtual directory to
which you can drag file icons. Instead of
moving the file from the directory to the
WorkSpace (the action associated with
dragging an icon from one directory window to another), the file manager creates
avirtual link of the file between the directory and the WorkSpace. I'm familiar
with the structure of the Unix file system, and I had trouble understanding
how the WorkSpace worked. It may be a
gentle approach to file management for
those unfamiliar with the subject, but
sooner or later they will have to learn the
way things are done for real.
The window-based editor, Jot, is probably all that any nonprogrammer will
ever need for editing; it is easy to use and
has enough features to continue to satisfy
users even after they learn its basic capabilities.
QuickModel and QuickPaint are also
easy to learn. You can use QuickModel to
create 3-D models, and QuickPaint to
create 2-D paintings. Then you can use
the output from these programs as elements for Wavefront's Personal Visualizer, the full-featured rendering application. QuickModel is an excellent way to
become familiar with the 3-D capabilities of the Iris. You can build complex
models by creating and manipulating
wire frames in three orthographic views
and asimultaneous perspective view.
QuickModel gives you basic solid
forms—a box, a sphere, and a cone—
with which to build. You take each of
these shapes as needed and mold them to
create your model. You can also generate
surfaces by extending and rotating Bézier
curves. You can manipulate your perspective viewpoint as you work on the
shape. At any point during the design,
you can render the model with flat or
smooth (Gouraud) shading, color, and
local lights, and you can rotate it and
zoom in on it for aclose inspection (see
photo 2).
The documentation provided by Alias
and Wavefront for their applications is
very good, as far as it goes. These programs are not demos in the conventional
sense of the word, but they are running
advertisements for higher-level products

Seagate's Technology
DISC

DRIVES

T

othenaked eye,
disc drives haven't
changed much in
the past few years. While the visible
aspects have remained the same, the
parts you can't see have improved
dramatically. What used to be megabytes are now gigabytes. And Seagate
is at the forefront of this technological revolution.
We've not only increased capacities, but we've found ways to make
drives faster and more reliable. For
example, Zone Bit Recording' is
arecording technique that permits
higher capacity and faster average
data transfer rates than conventional
recording methods. Our straight-arm
actuator has 60% less mass than most
other designs, giving our Wren' and
Sabre" families lightning-quick access performance. And by increasing
spindle rotation 50% to 5400 RPM,
we've significantly increased the
transfer rate and reduced the latency
in our 1.5 GB Elite' drive.
As aresult of these and other
technological improvements, Seagate
now offers drives from 20 MB to
2.5 GB in the widest range of form
factors and interfaces imaginable,
for almost every conceivable application. And we're not through yet.
Like the artist who spends years
perfecting his craft, Seagate has spent
the past decade mastering the fine art
of disc drives. To get afirst-hand look
at the state-of-the-art, contact your
authorized Seagate distributor, or call
Seagate directly: 800-468-DISC, or
408-438-6550.

cSS9 Seagate
ZOOL Bk Recording, Wren. Sabre and Elie re trademarks of awholly ,onned subsidety
of Seagate Technology. Inc.,
Seagate and dse Seagate logo are regIstered trademark ,of Seagate Technolog). no
C1990 Seagate Technology. loc.

Circle 122 on Reader Service Card

Rack &Desk
PC/AT Chassis
Integrand's new Chassis/System is not
another IBM mechanicaf and electrical
clone. An entirely fresh packaging design
approach has been taken using modular
construction. At present over 40 optional
stock modules allow you to customize our
standard chassis to nearly any requirement
Integrand offers high quality, advanced
design hardware along with applications
and technical support all at prices competitive with imports. Why settle for less?

Rack & Desk Models
Accepts PC, XT, AT Motherboards
and Passive Backplanes
Doesn't Look Like IBM
Rugged, Modular Construction
Excellent Air Flow & Cooling
Optional Card Cage Fan
Designed to meet FCC
204 Watt Supply, UL Recognized
145W & 85W also available
Reasonably Priced
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Call or write for descriptive brochure and prices:
8620 Roosevelt Ave. •Visalia, CA 93291

209/651-1203

TELEX 5106012830 (IffTEGRAND UD)
FAX 209/651-1353
We accept Bank Americard/VISA and MasterCard
IBM, PC, XT, AT trademarks of International Business Machines.
Drives and computer burrs not included.
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PERSONAL I
RIS: THE DREAM M AKER

offered by both companies. I'm always
pleased when ahardware vendor includes
free software of any kind, and Silicon
Graphics distinguishes itself by providing tons of it.
The BYTE Logo Project
To better understand the graphics hardware and the software libraries that facilitate its use, Iwrote aC program to
generate the solid-form BYTE logo
shown in the photo on page 174. You can
rotate or translate the object or your
viewpoint using the mouse. You can even
send the model into atumbling spin.
The logo model is generated from four
tables of 2-D data points. Each table describes the edges of asingle letter in the
word "BYTE." Two rather lengthy and
boring functions use these tables differently to describe the polygons that make
the faces of the logo and the polygons
that make the edges.
The largest part of the time needed for
the project was spent in mathematically
describing the model, roughly 230 polygons (I did it by hand, without any CAD
tools—not recommended). When Iwas
working on the solid model, the power of
the Personal Iris became supremely obvious. But the level of the Irix graphics
libraries requires you to know your 3-D
analytic geometry. You must describe
each polygon and its unit normal vector
for the Iris to properly calculate the lighting of the polygon's surface. This is a
nontrivial problem and remains the responsibility of the programmer. But once
you have solved it, the Iris will do all the
work of rendering as you rotate and move
your viewpoint. Adding mouse control
and menus was simple, but again, Ihad to
write all the high-level work of turning
mouse and menu operations into program-flow changes and 3-D motion.
During the course of the project, I
found that the Irix window-based symbolic debugger, edge, was easy to use
and that the Silicon Graphics technicalsupport people are friendly, knowledgeable, and responsive.
The BYTE logo project took about 40
hours of study and programming. Mind
you, most of this time was spent at the
low end of the learning curve. To finish
another similar project would take only
about 10 hours. All in all, Ienjoyed programming the Iris, but I would have
liked afew more convenience routines to
handle more common functions.
Most people will find that there really
isn't aneed to do any programming for
the Iris, since there are plenty of application programs. According to the Silicon
Graphics directory of software products,

more than 400 commercial applications
are available for its machines.
There are 21 different professional animation packages that run on these machines, making the Iris the machine of
choice for that kind of work. There are
seven packages for building design;
dozens for mechanical engineering,
aerodynamics and fluid dynamics, and
automation; and ahost of applications for
graphics modeling. The list also includes
an assortment of databases, spreadsheets, and editors.
Who Will Buy
Silicon Graphics workstations are already established as the most cost-effective, production-quality, computer-animation workstations. They are also very
affordable for applications such as visualization of data from medical scanning
equipment (e.g., CAT scans).
Without question, anyone who wants
to do 3-D rendering could profit from a
Silicon Graphics Personal Iris Turbo
system, but, clearly, not everyone can afford one. A minimal Personal Iris 12.5MHz system with a 14-inch (1024- by
768-pixel) monitor costs $13,500. This
configuration will display only 256
colors out of a palette of 16.7 million.
The minimum configuration does not include ahard disk drive; $2000 buys you a
200-MB drive. The drive includes the
operating system and all the graphics
utilities.
The machine Ireviewed had the minimum 8MB of system memory (out of a
possible 32 MB), but it had the 20-MHz
processor, the full Super Graphics options that deliver 24-color bit planes
(16.7 million colors), 24 z-buffer planes,
and eight system planes (see "3-D
Graphics: From Alpha to Z-Buffer" on
page 271). It also had a 380-MB hard
disk drive and a 150-MB quarter-inch
SCSI tape drive. The total value of the review system is $32,500. For graphics options, this is the top of the Personal Iris
line but the low end of the Silicon Graphics family. Slip the disk drive from the
review machine into a $13,000 model,
and you can do the same things, but
without the same performance or range
of colors.
The Personal Iris 4D/25 places real
graphics power in the hands of the people
who need it most. Designers, engineers,
artists, and other dreamers will find this
system a willing bridge between the
drawings of the mind and the finished
product. •
Ben Smith is aBYTE technical editor. You
can reach him on BIX as "ben_smith."

UNTOUCHABLE
QUALITY,
UNBELIEVABLE
PERFORMANCE,
OUTSTANDING
SUPPORT,
AT
ROCK BOTTOM
PRICES.

In Our Business, the

most important thing is
Your Bottom Line.
You're reading amagazine

...PC Magazine, PC Bwyers

with hundreds of "look-alike" ads for

Computer Shopper. Byte, and Personal

IBM Compatible Computers, they all

Computing all say the same thing

PC BRAND OFFERS A FULL
RANGE OF COMPUTER SYSTF \I

claim similar performance, outstanding

about PC13rand in their reviews:

quality, low price and great support.

"Outstanding quality... Rock Bottom

NAME BRAND PERIPHERALS

How do you make your choice?

Price." We couldn't have said it better
ourselves.

AT THE LOWEST PRICES

Price: Some show unusable
entry level or giant overkill units, and
sock-it-to-you on the drives, monitors
and video cards you really need. Some
add outrageous freight, handling and
customization charges. We don't. We
advertise the industries largest selection of complete drive and video configurations all unbelievably priced. All
priced delivered to your door.
Quality: Some claim quality
but offer only a30, 60 or 90 day
warranty. Our 5year program is the
best and longest in the business...

TRW- National Computer Maintenance Services

Support: Everybody claims it,
but check our facts; 30 Day Money
Back Guarantee (no RMA's required),
Toll Free Technical Support, Toll Free
Customer Service, On-Site Service. OnSite Installation, Leasing and Customized "Built to your Specs" configurations. Even our FAX's are on Toll Free
Lines. Our support is so good it wins us
Awards.
Pet it all together and it spells
our commitment to you, the Bottom
Line, the Best one in the Business. Call
us at 1-800-PC Brand Today.
,
5Year

Limited Warranty. details available on request

FREE FREIGHT
TOLL-FREE SERVICE & SUPPORT
5-YEAR WARRANTYt
30-DAY MONEY BACK GUARANTEE
ON-SITE SERVICE BY TRW*
24-36 MONTH LEASING

PC BRAN_D
Turn page for PC Brand Systems...

Circle 199 on Reader Service Card

Find OutWhy
We're Rated Nol for
Service &Support.
"PC Brand is the LL Bean of personal computer mail order...
...PC Brand wants no unhappy customers,...it's service and support policies help to insure that."
-Personal Computing's 10 Best Mail Order Companies, Feb. 1989

286 SYS' 1 EMS FROM S599.
NEW, FASTER, HIGHER CAPACITY DRIVES
AT THE SAME ROCK BOTTOM PRICES.

PC BRAND 286/12

$599

12 MHz Clock, Zero Wait Operation,
Norton SI 15.3 Landmark ni Speed 15.1MHz,
512K RAM, 1.2MB or 1.44MB Drive, 101-Keyboard,
2Serial and 1Parallel Ports

PC BRAND 286/16

$749

16 MHz Clock, Zero Wait Operation,
Norton SI 19.0 Landmark "'Speed 20.6MHz,
512K RAM, 1.2MB or 1.44MB Drive, 101-Keyboard,
2Serial and 1Parallel Ports

Standard System Features:*
• 80286-12, 80286-16, 80286-20 operating at
12 MHz, 16MHz, or 20MH zw/Zero Wait

NEW, FASTER, HIGHER CAPACITY DRIVES
AT THE SAME ROCK BOT1OM PRICES.
PC BRAND 286/12

• 512K RAM expandable to 8MB on the System
board using 256K or 1MB RAM

w/512k, Hard Disk Drive, Monitor 8c Video Card

• 1.2MB 5.25"or 1.44MB 3.5" Diskette Drive

Hard Drives:

• FCC Class "A", Intended for business use

Mb/Ma

20/40

40/19

71/25

110/17

• High performance 16bit VGA Cards with

No Video

$929

$1029

$1209

$1349

Mono

$1049

$1149

$1329

$1469

VGA-Mono

$1229

$1329

$1509

$1649

1Mb/Second disk transfer rates on all 40Mb

VGA-Color

$1459

$1559

$1739

$1879

drives or larger

SVGA/Color

$1569

$1669

$1849

$1989

optional 1024x768 capability
• 1:1 Interleaved Hard/Floppy Drive Controller,

• Enhanced 101-key Click/Tactile Keyboard

PC BRAND 286/20

$899

20 MHz Clock, Zero Wait Operation,
NortonSI 23.0 Landmark mSpeed 26.7MHz,
512K RAM,1.2MBor 1.44MB Drive,101-Keyboard,
2Serial and 1Parallel Ports

• 2Serial & 1Parallel ports on std-configurations
PC BRAND 286/16

• High Capacity System Power supply
• Real Time Clock/Calendar with 5Year Battery

w/512k, Hard Disk Drive, Monitor & Video Card

• 80287 Co-Processor Support

Hard Drives:

• AMI BIOS w/full MS/DOS, OS/2,XENIX, UNIX,

Mb/M.

20/40

40/19

71/29

110/17

No Video

$1079

$1179

$1359

$1499

Mono

$1199

$1299

$1479

$1619

VGA-Mono

$1379

51479

$1659

$1799

VGA-Color

$1609

$1709

$1889

$2029

SVGA/Color

$1719

$1819

$1999

$2139

NOVELL, 3COM and PCNET compatibility
• Built-in System Board LIM 4.0EMS hardware
• User configurable I/O timing permitting compatible operation w/older peripherals or faster
I/O for newer devices
• 8Slot motherboard design (5 16Bit 8c 38Bit)
• Medium foot print case w/6 Disk Drive bays
Options:
• Low profile Slim Line Case w/3 Disk bays

Hard Drive*
Mb/Ms

20/40

40/19

• Mini Size desk top Tower °Case w/4 bays

No Video

$1229

$1329

• VGA or CGA Plasma Portable Case

Mono

$1349

51449

• Factory Installed RAM Upgrades

VGA-Mono

$1529

$1629

• Custom configurations w/Name Brand

VGA-Color

$1759

$1859

SVGA/Color

$1869

$1969

(as pictured above)

peripherals of your choice
*Tower is aregistered trademark of NCR Corporation

PC BRAND 286/20
w/512k, Hard Disk Drive, Monitor & Video Card

'Features below for 286/16 and 20 only. Call for 286/12

• •

30-DAY
MONEY BACK
GUARANTEE
FREE FREIGHT
TOLL-FREE
SERVICE AND
SUPPORT
ON-SITE SERVICE
BY TRW
24 or 36 MONTH
LEASING
AND A 5-YEAR
WARRANTY

Intel 386
Technology
at 286 Prices
the 386SX-16
Only 899
PC BRAND 386/SX-16

$899

16 MHz Clock, Zero Wait Operation •Norton SI 18.7 Landmarkn" 18.3MHz,
512K RAM, 1.2MB or 1.44MB Drive, 101-Keyboard, 2Serial and 1Parallel Ports
Standard System Features:
• 80386SX Processor Operating at 16MHz delivering 18MHz Effective Throughput
• 512K RAM expandable to 8MB on the System
board using 256K and/or 1MB RAM
• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive
• FCC Class "A", Intended for business use
• High performance 16bit VGA Cards with

$5,000

80386sx 16MHz Systems with:
1Mb RAM, VGA Card, Color Monitor
40Mb Hard Disk, DOS,
VO

$4,300
$3,600

optional 1024x768 capability

Best
"Executive Decision"
System.
-Personal Computing,
Best Bargain Systems, Dec, 1989

• 1:1 Interleaved Hard/Floppy Drive controllers,
1Mb/Second disk transfer rates on all 40 Mb

$2,900

drives or larger
• Enhanced 101-key Click/Tactile Keyboard

$2,200

• 2Serial& 1Parallel ports on std-configurations
• High Capacity 200 Watt System Power Supply

$1,500

\1111116.
%

• Real Time Clock/Calendar with 5Year Battery

C
O

• 80387SX Co-Processor Support
• AMI BIOS with full MS/DOS, OS/2, XENIX,
UNIX, NOVELL, 3COM compatibility
• 8Slot motherboard design (5 16Bk & 38Bit)
• Medium foot print case w/6 Disk Drive bays

%
.
% -r,6,

4

P

NEW, FASTER, HIGHER CAPACITY DRIVES
AT THE SAME ROCK BOTTOM PRICES.

(Shown in optional Mini Size Tower •Case)

"The PC Brand 386/SX-16
pertbrmed at least as well as
the far costlier Compaq_
We simply began marveling
at what is surely the biggest
bargain in personal
computing"
-Computer Buyer's Guide,
Cover Story, Oct, 1989

Options:
• Low profile Slim Line Case w/3 Disk bays
• Mini Size desk top Tower •Case w/4 Disk
Drive bays (as pictured above)
• VGA or CGA Plasma Portable Case
• Factory Installed RAM Upgrades
• Custom configurations w/Name Brand
peripherals of your choice

PC BRAND 386SX-16
w/512k, Hard Disk Drive, Monitor & Video Card
liard Drives:
111b/Mti
20/40
40/19
71/25
110/17
No Video
$1229
$1329
$1509
$1649
Mono

$1349

$1449

$1629

$1769

VGA-Mono

$1529

$1629

$1809

$1949

VGA-Color

$1759

$1859

$2039

$2179

SVGA/Color

$1869

$1969

$2149

$2289

Call 1-800-PC BRAIN])
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392
PC Brand, Inc. 954 W.
Washington St., Chicago, IL 60607 Canadian Fax 312-633-2888 Canadian Vou.c
We are open Mon. thru Fri., Sam to 6pm Central Time. MasterCard, VISA, Discover, Checks Ep
and Approved P.O.s are Accepted. Prices and specifications subject to change. BYTE 15-7

"TRW-National Computer Maintenance Services

12-226-5200.
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"The Best
Low-Cost
Alternative
Around!"

(Shown in Medium foot print Desktop Cabe)

-PC Magazine, 25MHz 386 PC's, Feb. 14, 1989

PC BRAND'S

386/
20
386/
25...

"FASTER THAN
A SPEEDING
BULLET!"
-Coniptoer Shopper, Corer Sio,:r
November, 1988

20MHz
FROM 1349
25MHz
FROM 1499
MAXI POWER,
MICRO PRICFS.

486
AVAILABLE
NOW!
CALL FOR PRICES AND
SPECIFICATIONS
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PC BRAND 386/20

$1349

• True 20MHz or 25MHzZ Intel 80386 CPU1

20 MHz Clock, Zero Wait Operation,
Norton SI 23.0 Landmark Speed26.1MHz,
1024K RAM, 1.2MB or 144MB Drive, 101-Keyboard,
2Serial and 1Parallel Ports

PC BRAND 386 /2 5

$1499

25 MHz Clock, Zero Wait Operation,
Norton SI 28.2-Landmark Speed 33.6MHz,
Norton SI 31.6-Landmark Speed 435 w/Cache,
1024K RAM,1.2MB or 1A4MB Drive, 101-Keyboard,
2Serial and 1Parallel Ports

"The PC Brand 38 6/25
is a fascinating machine.
It offers flexible configuration...at abargain price..."
"and the company backs
it all with what may be the
longest warranty on the
market...PC Brand makes
it possible to buy two complete sytems for less than
most competitors charge
for just one."
-PC Magazine, 25MHz 386 PC's
February 14, 1989

$6,200

80386 20 Mhz Systems with:
2Mb RAM, VGA Card, Color Monitor
100.Mb Hard Disk, DOS

Standard System Features:

Operating with Zero Wait States
• I024K RAM standard expandable to 16MB
using 256K and/or 1MB RAM
• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive
• FCC Class "A", Intended for business use
• High performance 16bit VGA Cards with
optional 1024x768 capability
• 1:1 Interleaving Hard Drive/Floppy Drive
controllers, 1Mb/Second disk transfer rates
on all 40Mb drives or larger
• Enhanced 101-key Click/Tactile Keyboard
• 2serial& 1parallel ports on std-configurations
• High Capacity 200 Watt System Power Supply
• Real Time Clock/Calendar with 5Year Battery
• 80287, 80387, or Weitek Co-Processor Support
• AMI BIOS with full NIS/DOS, OS/2, XENIX,
UNIX, NOVELL, 3COM compatibility
• 8Slot motherboard design (5 16Bit & 38BiD
• Medium foot print case w/6 Disk Drive bays
Options:
• Low profile Slim-Line Case w/3 Disk bays
• Full SizeTower eCase w/8 Disk Drive bays
• Mini Size Tower

Case w/4 Disk Drive bays

• VGA or CGA Plasma Portable Case
• Custom configurations 38/Name Brand
peripherals of your choice

NEW, FASTER, HIGHER CAPACITY DRIVES
AT THE SAME ROCK BCTIOM PRICES.
PC BRAND 386/20
with Hard Disk Drive, Monitor & Video Card
Hard Drives:
Mb/Ms

40/19

71/25

110/17

200/19

No Video

$1779

$1959

$2099

$2549

Mono

$1899

52079

$2219

$2669

VGA-Mono

$2079

$2259

$2399

$2849

VGA Color

$2309

$2489

$2629

$3079

SVGA/Color

$2419

$2$99

$2739

$3189

PC BRAND 386/23
with Hard Disk Drive, Monitor & Video Card
Hard Drives:
Mb/Ms

40/19

71Y25

110/17

200/19

No Video

$1929

$2109

$2249

$2699

Mono

$2049

$429

$2369

$2819

vGA-mono

$2229

$2109

$2549

$2999

VGA-cm.,

$2459

52639

$2779

$3229

SVGA/Color

$2569

$449

$2889

$3339

386 /3 3 CACHE
33

$2299

• True 33 MHz INTEL 80386-33 CPU operating

MHz Clock, Zero Wait Operation,

Norton

SI

45.9 •Landmark 58.7 MHz,

1024K RAM, 1.2M'B or 1.44MB Drive, 101-Keyboard,
2Serial and 1Parallel Ports

"Here's aprice $2799...
[Now $2299 ]Must be
stripped to nothing, Right?
Wrong.. You don't sacrifice
quality for low price either.
The PC Brand machines
are an efficient combination of in-house engineering and top-notch
off- t
he -shelf Parts."
-PC Magazine, 33MHz 386PC's,
October 31, 1989

II ...great

Standard System Features:

value. Period.

...excellent price performance ratio; high quality."
-Computer Buyers Guide,
Product Review,
February, 1990

wiZero Wait States with 58.7 MHz Throughput
• Inte182385-33 Cache Processor with 32K 25NS
Static RAM Standard

$7.200

80386 33Mhz Systems with:
4MI, RAM, VGA Card, Color NI, .11,1
100+Mh Hard Disk. DOS, VD

$6,500

• 1024K RAM Standard Expandable to 16MB
• FCC Class "A", Intended for business use
• High performance 16bit VGA Cards with
optional 1024x768 capability
• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive

$5,800
$5,100
$4,400

• 1:1 Interleaving Hard DMe/Floppy Drive
Controllers, 1Mb/Second disk transfer rates
on all 40Mb drives or larger
• Enhanced 101-key Clicknaaile Keyboard

$3,700
$3,000
4b,

4.6

• I/O Ports 2seriaLl parallel
• High Capacity 200 Watt System Power Supply
• Real Time Clack/Calendar with 5Year Battery
• 80387 or Weitek Co-Processor support
• Phoenix BIOS with Full MS/DOS, OS/2, XENIX,
UNIX, NOVELL, 3COM compatibility

NEW, FASTER, HIGHER CAPACITY DRIVES
AT THE SAME ROCK BOTTOM PRICES.

• EMS and Disk Cache in ROM
• 8Slot motherboard design
• Medium Lot print case w/6 Disk Drive bays
Options:
• Full size Tower *" Case w/8 Disk Drive bays
• Low Profile 58 in Line Case w/3 Disk bays
• Mini Sized Tower"' Case w/4 Disk Drive bays
• Custom configurations w/Name Brand
peripherals of your choice
• Factory Installed Ram Upgrades

PC BRAND 386/33 CACHE
with Hard Disk Drive, Monitor & Video Card
Hard Drives.
Mb/Ms
40/19
71/25
110/17
200/19
No vier.
$2679
$2859
$2999
$3449
Mono

$2799

$2979

$3119

$3569

VGA-Mono

$2979

$3159

$3299

$3749

voa-coloi•

$3209

$3389

$3529

53979

SVGA/Coker

$3319

$3499

$3639

$4089

Turn the page for Portables & Peripherals

Call 1-800-PC BRAND
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392
PC Brand, Inc. 954 W. Washington St., Chicago, IL 60607 Canadian Fax r
, 312-633-2888 Canadian Voice
We are open Mon. thru Fri.: 8am to 6pm Central Time. MasterCard, VISA, Discover, Checks
and Approved P.O.s are Accepted Prices and specifications subject to change. BYTE 15-7 ffl

312-226-5200.
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Fax Cards

Monitors

Portables
With More
Power than
Desktops.

Complete PC

Cornerstone Technology
19" Dualpage DispLay/16 level

$1950/2795

Complete Fax 4800/9600

$249/399

Mitsubishi

Complete Communicator

549

1381 14" Diamond Scan (to 1100:600) •

Complete Portable Fax 9600

309

1116605

le SVGA/EGA (to

.. $499

12130s1024)

1195

Intel

111.690$ 20" SVGA/EGA tœ 12000t024) ............... 2095

Connection Coprocessor

NEC

Goodrum

GS-2A 14 . Muldfdono (to 80006001

$249

2A 14^ SVGA (1101.600)

.479

$529

4800/9600

$199/495

3D 14" SVGA/EGA (1024,650 ..649
4D le SVGA/EGA (1024:768)

..1150

513 20' SVGA/EGA (12/10:1024)

Modems

2350

Panasonic
C1391 PanaSync (to erox500) .

.. $489

All
z400rrc

Internal with MNP5

$165

2400ETC External with MNP5

205

M1500 15" Mono DTP with adapter,

1208

$11900 19" Mono DTP with adapter

1498

Hayes

$249

Princeton Graphics

1200B Internal with Smartcom

$189

24008 Internal with Smartcom

249

UltraSync 14" SVGA/EGA (800o600)

520

1200 External

359

UltraSync 16" SVGA/EGA (1024‘76S0

879

PC Brand

Max15 14" Mono (to 10211,681) .

Princeton Publishing labs

285

2400 External

(100% Hayes Compatible)

1200 internal with software

Multiview 15" Mono DTP with adapter

$690

Relisys

1200 External

"
10

$49

2400 External

9503 14" VGA Mono (640,480)

•• $145

75/129

US Robotics
Courier HST 14,400 Int./Ext.

1520 15" SVGA Doz4e619

..679

Samsung/Leading Technology
14^ VGA Color 31DP (boos»)

512K (286,386/5x)

or 1024K (386) RAM Serial

and Parallel Ports, 12MB or 1.44MB Floppy,
86-key keyboard
The power, reliability and performance of our desktop system
motherboards combine with our portable casing to make our

-$369

14* VGA Color .41DP (640,480)

299

14^ SVGA Color (to 1021AC68)1

419

$579/599

Courier V.32 9600 External

889

Courier HST/V.32 External

995

Courier liST 9600 Internal

579

Tape Backups

Seiko
1440 le SVGA (1024x7681)
Sony

$599

Archive/Maynard
ST600 Int or ems Ext.

Multiscan HG 14 . SVGA (to 1014:7610 ........

$689

FT1501 150MB Internal with controller

60MB w/cont.

$590

VP1501 150MB Internal Novell certified

GDM-1953 19" CADD (irsaxto24)

VP150E 150MB External Novell certified

Zenith

V14402 Interface Board for VP Serie,

115

VP409 PS/2 Interface Board for VP Series

230

$619

VP60 Internal/External

We support 3 built-in, externally accessible disk drives,
enabling dual (3.5"and 5.25") floppys for total media compatibility.
Including tape CD-ROM drives or other devices to deliver desktop

RAM/I-0/Accelerator Boards

Simultaneous internal AND external monitor support, VGA
functionality, 2 open card slots and our unique 3 drive support, permit
this family to be used as a complete "in the eke system" which you can
pick up and take anywhere.

$419

Aboveboard Plus $12K
Alto, chosts1 PIUS VO

469

Aboveboard Plus 8 2M14/1/0 2Mb

639/779

Maynstream 60/150MB Portable

$889/1395

Maynstream 22001115 2.2GB Portable

4350

595

Inboard 386 AT with OK

859

Brand

I

D1-10..fumbo 40/80MB Internal
KE-10 External Chasis Kit with Interface

$249
139

599/629

Inboard 386PC with 1M
PC

895
1175

Colorado Memory Systems

Intel

functionality in a Portable Unit.

895

GDM-1606 16" CADDorstonoD

ZCM1492 VGA Flatscreen (6400880)

system technically unique!

129

2400 Internal with 4ot. are/MNP5

Floppy Disk Drives

Cards

AT 1P/2S/1G

$49

XT 1P/15/16/Clock/Calendar

49

360K 5.25" Half Height Black

$75

720K 3.5" Half Height Black

80

1.2M 5.25" Half Height Grey

85

1.44M 3.5" Half Height Grey

95

Sysgen

Video Cards

Bridge-File 5.25" 360K/1.2MB External

$229

All

Bridge.File 3.5" 720101.4451B External

229

VGA Wonder 256K/5I2K

Bridge.File PC/AT Adapter

$245/297

59

NEC PC Magazine's Editors Choke
Graphics Engine 16 (1024:768)

$679

Graphics Engine 256 (1028,068) •

Standard Features Continued:

• All performance and compatibility

• 3 Accessible Drive Bays for (2) 525"

previous pages

• Simultaneous internal & external

4 Grey Scale 640x400 CGA/Mono
Graphics Plasma Display

displays
• 200 Watt Auto Voltage Switching
Power Supply

NEW. FASTE-t. HIGHER CAPACITY DRIVES Al .THE

VGA Gas Plasma Portables
Drives

IFloppy

40 ,19

110/17

200/19

M14 91.

,
A.51E

ROI I• 1101T051 PRICES.

CGA/MGAGas Plasma Portables
1)rives

IFloppy 4J/10

110/17 200/19

Mb
52595

52995

03395

53960

286/12

51745

$2145

$2545

53110

286/20

52,95

$3195

$3595

54160

286/20

$1945

$2345

52745

$3310

386 /5 X.16

52/495

53295

$3695

$4260

386/SX-16 $2045

$2445

$2845

$3410

386 /20

53450

53750

$4150

54710

386/20

52495

52895

53295

53855

386/25

53550

53950

$4350

$4910

386 /25

52695

53095

53495

54055

386C/25.

540110

14400

14800

15360

386C/25 .

53145

$3545

$3945

$4505

386C/33*

54500

$4700

$5100

$5600

386C/33"

53445

53845

$4245

$4805
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200M 19ms

VGA 1024 with 512K

259

85I4/A Plus

569

'omega

VGA Upgrade

199

!

..401

1__1
1
•

1

MAGAZINE
EDITORS'
CHOICE
Apo" 10 1990
Garchnal VGA600

$679
1249

BI201 20M lot. ... $765

B1441 40M Int.

B244X Dual 5.25 44M External

$995
1995

PC2/50 Nonbootable Card

169

PC2B/50 Burnable Card

230

$539

Hardcard 40 8 bit or 16 bit

599

Hardcard 80 16 bit

695

Settee
20M 65ms 81225 Half Height

$209

20M 35ros ST125 Half Height

229

30M 35ms 51138 Half Height

245

40M 28ms ST251-1 Half Height

319

40M 24ms ST151 Half Height

419

80M 28ms ST4096 MFM

590

Add $50for XT Kft
for ST1xx, 5T2xx

VGA 500
16 bit 256K .1.75
VGA 600
16 bit 512K .209

Co-Processors
Intel
8087-1

Video Seven
VRAM VGA with 512K

100M 25ms

Hardcard 208 bit

VGA 100
8bit 256K .$109

10241 VGA with 25611/512K

$459

Plus Hardcards

I i
•1
M1

286/12

184

40M 28ms

199

and (I) 3.5" Units
• 2 Available Peripheral Card Slots

• 16 Grey Scale 640x480 VGA or

$99

Cardinal VGA Cards

Standard System Features:

features as in desktops featured on

Compaq/Conner IDE Upgrades

EGA Autoswitch 480
VGA 1024 with 256K

PC Magazine' s
Editors Choice

Actual VGA PLASMA Screen Image

Hard Disk Drives

969

Paradise

$239/299
469

$189

8087 2

$129

80287-10

229

80387-SX

309

80387-16

349

80387-20

399

80387-25

479

80387.33

599

Weitek
Abacus 20/25/33

Call

PC

NAME BRAND PERIPHERALS AND
SOFTWARE AT THE LOWEST PRICES.

Brand Internal

000%

(
I'HOEPS $49

/

Networking Hardware

CD-ROM
Anviek
$619

Novell Networking

Microsoft

G/Ethernet AT .... $435

for PS/2

$195

Slat Pack

$99

Programmer's Library

295

NEC

265

Lantastic
2 Mils Starter Kit/Adapter

$419/195

Ethernet Starter Kit/Adapter

CORSO Internal

$499

XT/AT Interface Kit
Clipart 3D

285

129
Image Folio

285

Sony
CDU510 Internal Kit

$665

CDU1701 External Kit

779

(Numbers in Parentheses
Indicate Draft/LQ CPS)
Canon
BjI30e 15

$695

IBP4 Laser

PC500WS 16 Bit for WS/Server

260/335

PC550WS 16 Bit Tw. Pr. for WS/Server

291/355

PC270E Twisted Pair

13

PC130 Arcnet Board

117
495

ARCNET intelligent hub twisted pair

609

FX1050 (266/54 I....... 439

FX850 (330/88) ......... $329
LQ510 (180/60) ....

.289

LQ8501330/8/0 .......... 495

LQ950 (2E4/40) .....495

LQ1010 oso/sot

LQ1050 1330/118) .

439

LQ2550 (400/108) ..... 899

EPL6000

•
669
.... 939

Hewlett Packard
$710

Laserjet III

1650

Laserjet HP

$1025

Laserjet HD

2995

1850

LC1200 Line Conditioner ........

Advanced Netware v. 2.15
SFr Netwarc 286/Netware 386

$139

$49

8 port hubs

$285

Lancard/A 8 bit ARCNET

89
249

LancarrIVE 8 bit Ethernet/Twisted Pair -.199/329
Lancard/E 16 bit Ethernet Twisted Pair

339

Tops
Repeater

$125

Flashcard

$195

Ethercard• 8 bit .$185

Twisted Pair

$319

Ethercard• PS/2 ... 285

/EPB PS/2

Western Digital

285

Ethercard• 8 bit with ROM Socket

205

Ethercard• 16 bit

255

Pocket ARCNET Adapter Coax or Tw. Pr.

PS-Print

$415

Queue Ill

$119

25 User

$495

Expand

$445

Remote

235

Plotter in Cart. for EI/IIP

$249/269

25 in 1 Cartridge

285

Postscript Cart. for II or LIP

375

1M Memory Card for HP

275

Turn your LaserJet
into a Postscript Printer!

1023

$3695

1043DM

$5700

Houston Instruments (Call for Prices)
DMP52MP

DMP61

DMP61DL

DMP62

DMP62DL

!magi-maker (PC Magaz.e1 Ednors CheIce).......-..... Call

$295

$189

1M Memory Kit

269

2M Memory Kit

549

Princeton

Publishing

PS-388 Postscript board

$2250

Call about 400api Postscript
Compatible Laser Printers

$499

Hand Scanner

$189
165

Complete oat software for HS/Page

235/325

Kuria
$355

IS/One 12x17

MSF 300G

$1495

Kodak Diconix

MSF 400G

2750

150Plus (So/SO)

Summasketch Il Digitizers

NEC

12x12
P9X1. (400/190)
P5300

$335

!NSF 3002

530

LC890

3190

LC8907CL

4495

675

LC260

Call

LC290M

Call

Okidato

12x18

CalComp VIZ 1000 DPI

ML390 (270/90) ..-..-- 475

Trackman 320DP1 Serial/Bus

IHL391 )2yo/90) --.... 655

Ht393. (swim»)

Microsoft Mice

995

Panasonic
$189

1191(240/48)--- ---------$245
1624 (192/63)

429

1695 030/66)

4420 Laser

Call

.415

Seiko
Smart Label

$189

Logical Connection Print Buffers
256K

Hi-Rea C9 Mouse .. $85

with Paint

$449

512K

$529

Vevrsized Monttors, Plotters,
Laser Printers, and Portables
excluded from Free Freight

$165

Customer 3.0

$135

.$99

Netutlls

$99
99/109

Support 3.0

52
&Base

489
159
59

DE& Manager -N

Fifth Generation Fastback Plus

NetPrint 2.0

$145

Software

Desklink 2.2

$95

Network Bort.... $169

Laplink Ill

$92

109

Foxbase •

189
205

Harvard Graphics

329

IBM Displaywrite V NEW!

Call

Lotus Freelance Plus

329

$85

Tops

125

Generic CADD Level 3

Ontrock

Lotus 123 r. 2.2

349

123 r. 3.0

99

Word li.0

Microsoft Works

Norton Utilities Advanced ..........
Paradox v. 3.0

445

399
215
......

85

PC Took 6.0

85

Peachtree Acctg, Ill/with Data Query.. 149/225
Pro. Write

Unix/Xenix

145

Quicken

Multiuser Products

39

Symatec Q&A 3.0 .. 215

QEMM 5.0

65

Tina-slips III

159

Timeline 3.0 .-

379

Timeworks Publish Ill
Word Perfect 5.1 ... 249
$645/795

125
Woudstar Pm -225

Ventura Publisher 2.0

499

Wyse Terminals
WY60

$309

WY150

$305
859

(Call on Keyboard options)
WYSO/WY86 (both with Keyboard)

389/409

Santo Cruz Operations compsways
$995

Xenia 386

$1150

$779

Open Desktop -.Call

Microsoft Word

495

VP/IX 1/3. User

359/629

Xenix-Net 286 /386

439/479
Call

Software for Windows
Applications
Aldus Pagemalter .........

Sony 5.25" 360K (box)

$9

Sony 5.25" 1.2M (box)

14

Sony 3.5" 720K (box)

13

Sony 3.5" 1.4451 (box)

25
9
11

$499

AMI

129

AMI Professional

319

Corel Draw

329

Microsoft Windows 286 /1 86 .. 69/125
Microsoft Excel 2.1

309

Microsoft Word for Windows

325

Precision Superbase 2 .

189

Precision Superbase 4

395

HOC Windows Express or Manager .49
Crosstalk for windows 1.0

Supplies

129

Free Freier
30-Day Money-Back
Guarantee.
Toll-Free Service & Support

Toner cartridge for HP Deskiet Plus,
CaLI

No Credit Card Surcnarges

Data Cartridges
DC2000(es.) .$19
DC600XL (each)

105

479

Delta Technology Direct Access

DC600(ea.)

$27
29

Serial with Paintbrush/with Windows .. $109/139
Bus Mouse with Paintbrush

1124 (19063) ............. 299

$259

Laseriet H and Hp

11U.380 (180/60) ........ 359

1010

Lanspool

3.5" Diskette Case
$175

ML321 (200/62)

Oldlaser 400 4PPM

$310

5.25" Diskette Case

Input Devices

maze umitu ....... $345

1180 )192/50)

$599

Logitech
8479

DOS/Windows $1349

Norton-Lambert door-up

Call

$1030

P5200

$849

$509

MSF Edge Feed .... 1050

329
619

Deskview 386 v. 2.2

Lanspace

Traveling

$239
Quattm Pro

Datastorrn ProComm Plus

$505

Lon Systems

Microtek

P220XE ow/SO-- $335

Monitrox

Word Perfect 5.0

LS/One 12X12

95

DOS

Foxbue• 386
Half Page

Borland Quattro

Xenix Software

Complete PC Scanners
Full Page

Software

Delrina Perform 2.0

Xenix 286

Scanners/Digitizers

795

Autosketch Animator

895

WY370 14 . Color

DMP52

549

OltiN11200 Battery Back-up .

Caere Omrdpage 386 2.1

4 Port/8 Port

CPI
Superfont Cartridge

Gateway

Digiboard burn/gent Serial Cards

CCIICOMp

349
419

BC750LAN Battery Back-up

dBase IV

489

Plotters

45
279

BC450 Battery Back-up

Da Vinci rifted Servers

$295

Pocket Ethernet Adapter Twisted Pair

Pacific Data Products

$85
....... 159

OMNI450 or 450LAN Battery Back-up

CC: Mild

Xircorn

Laser Jet Accessories

ca.. hobs,

Brightwork Development

505IriP Transceiver

2575/839

$29

BC325 Battery Backup

2850/4550

Network Utilities

Setback

lancard/A 16 bit ARCNET Board

IX810 (1s0/30) ....... $179

Hi4 4 Outlet bobar

Synoplics

4 port hubs

Epson

SK6 Spike Bar

1049

Cheyenne Software

Tiara

$49

72/321

ARCNET intelligent hub coax

1650

Color Kit

$489

$395

1000 Conc./2500 Workgroup Conc.

LBP8-111 Laser 8PPM

Desk)et Plus

PS110 Board for PS/2

$995

Citizen
GSX 140 (192) ......... $329

575/279

4 User ELS Level Iv. 2.12
8 User ELS Level 111 v.2.15

Standard Micro

ARCNET passive hubs /active hubs

Printers

Power Protection Products
Tripplite

$435

G/Ethernet (8 bit)

Bookshelf 1.0

2400808 $75

(Novell Au:bor./zed Sales and Service)

Gateway

lae.erdeck 2000 500MB External Kit

Mt 4.1CM

Hayes (:ompatible)

°Free Freight in the Continental U.S.

Call for

Prices on

Other Peripherals & Software

all 1-800-PC BRAND

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392

PC Brand, Inc. 954 W. Washington St., Chicago, IL.60607 Canadian Fax • 312-633-2888 Canadian Voice • 312-226-5200.

We are open

Mon. thru Fri.: 8am to 6pm Central Time. MasterCard, VISA, Discover, Checks and Approved P.O.s are Accepted. Prices and specifications
subject to change. BYTE 15-7 ffl
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SOFTWARE

Steve Spicer

REVIEW

thinking Imissed something. Ichecked
the contents of the disks against what got
installed, and it was all there. Iexpect
this may be adocumentation error, but
problems like this during installation can
be frustrating.

C++, Plus
Zieffe

Orrain

Tr..,

• .c1
int

lem-tg

Ion)

gun

III I,rr

rX I

7111
le.c:16/1 lmalu)

Iss(iot oint y,int oint h);

min()

,2
00623
0$0Z1

(

prilete("IXAMiLl 5%10);

,*

get old node

eoers -

./

regs.s.as = 0x0f00:

-IFS - datal
old_mode
regs

l. (FZ - automatics)
3 exad.c:36/1 (»10
Ox0530

AEU 1,7 AIM Fl FILE Fl FAME F)) DATA F6 TICE

CUPID FA Exrii

ou might not know it, but if you
write more than a little software,
you're already an object-oriented
programmer. Every window you open,
every C structure you declare, and even
most BASIC subroutines you write are
nearly objects. Without an object-oriented language, it is impossible to deal
with these constructs in an intuitive way.
In fact, objects work alot closer to the
way people think than do non-OOP constructs in other languages.
C has reigned supreme for several
years now as the language of choice for
commercial software production. C++,
born at AT&T, is the heir apparent to C's
following but has been held back somewhat by the quality of available tools.
Most C++ compilers aren't really compilers at all; they simply turn C++ code
into C code, which you then compile on
your own. Function and variable names
get mangled to internal representations.
C debuggers can't help you make sense
of these names, and they don't understand the C++ constructs and syntax,
either. In short, there has been no way
for aC programmer to painlessly make
the switch to C's more capable offspring.
Until now.
Zortech, a pioneer in the PC C++
business, has released the first PC-based
compiler compliant with AT&T's latest
language specification, version 2.0. The
developer's edition of Zortech's product,
reviewed here, combines acompiler that
is compliant with both AT&T C++ 2.0
and ANSI C specifications, an integrated
editor, a true C++ source-level debugger, a Microsoft-compatible linker,
full library source code, and a set of
ready-made classes (also accompanied
186
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Zortech's new
multiwindowed
debugging
environment.

by full source code).
AT&T's original language specification was pretty complete, but version 2.0
added some important features. Zortech
has stayed close to this new language
specification, adding virtually all the
changes introduced by AT&T. Chief
among these are multiple inheritance,
whereby a class can inherit members
from more than one base class, and typesafe linkage, which allows type checking
of function arguments across separately
compiled modules. The mechanism used
allows C, Pascal, and assembly source
modules to be easily linked in.
Zortech has also made some PC-specific additions, including new compiler
and library (but not class) support for
Microsoft Windows development, expanded memory, mouse functions, and
TSR programs. All are callable from
programs compiled with either C++ or
the ANSI C-compliant compiler included in the package. Some library
functions now have multiple names to
make porting from Microsoft C easier.
[Editor's note: See the text box "But
Wait, There 's More" for some features
added to Zortech C++.]
Getting It On
Installation is easy. If the setup routine
detects aprevious installation, it offers to
update rather than install everything,
which can save some time. It doesn't ask
many questions, but you can't change
answers without aborting the install process and starting over; this takes slightly
under half an hour.
The installation guide refers to the
creation of atools directory, but it never
appeared. Ieven repeated the installation

The Editor as Environment
Zortech's approach to the working environment is alittle closer to the Unix way
of doing things than to Borland's or
Microsoft's. Rather than providing one
huge program combining an editor, debugger, and compiler, Zortech's zed
editor simply invokes the other tools as
needed. This approach contrasts with
Quick C and Turbo C, both of which load
the entire integrated environment (compiler, debugger, and editor) into memory, leaving less room for each individual module. The zed editor can also run
Make instead of calling the compiler directly, which is essential since C++ programs tend to be built from lots of small
files.
The editor's mild integration is much
better than none at all, but it also brings
out asmall gripe: zed can only work on
five files at atime, and it can only put
one file on the screen at a time. Five
might be OK if you're working on a
small project at home, but it's simply not
adequate for alarge commercial project.
Of course, there's nothing to keep you
from using EMACS, Brief, or some other
editor that uses windows and handles
more files simultaneously.
Despite its shortcomings, the editor
has many features that make a professional's life easier. It listens for errors
coming back from the compiler and
places the cursor on the line in the source
where the first error was reported. It remembers compile and link options from
session to session, as well as the files you
were working on, and the cursor position
within each. There is mouse support and
also afacility for recording and replaying
keystrokes as macros. Brace, bracket,
and parenthesis matching make it easier
to read and fix nested statements and expressions. Another thoughtful feature is
called block indent/outdent: It lets you
put the cursor on abrace and press two
keys to move the entire block of code in
or out one tab stop. It can't be beat for
fixing up the indentation after moving
some big blocks of code around.
As is common with many programmer's editors, almost everything in zed
is configurable. A special configuration
program, zconf ig, sets defaults for
search paths, screen colors, and aseemingly endless list of other options. Key
continued

The joy of C-scape
Elegant graphics and text

T

he C.scapeTM Interface
Management System is aflexible
library of Cfunctions for data entry
and validation, menus, text editing,
context-sensitive help, and windowing.
C-scape's powerful Look & Feel
Screen Designer lets you create full.
featured screens and automatically
generates complete Csource code.

Graphics. Run in color in text or graphics mode.
Read images from PCX files.
Object -oriented architecture. Add custom
features and create reusable code modules.
compatible.

TM

C-scape includes easily modifiable highlevel functions as well as primitives to
construct new functions. Its object.
oriented design helps you build more
functional, more flexible, more portable,
and more unique applications—and
you'll have more fun doing it.

The industry standout. Many
thousands of software developers worldwide have turned to the pleasure of
C-scape. The press agrees:
"C-scape is by far the best.
Ajoy to use," wrote
IEEE Computer. Major
companies have selected C-scape as a
standard for software development.
C-scape's open architecture lets you use
it with data base. graphics, or other C
and C++ libraries. C-scape runs in text or
graphics mode, so you can display text
and graphics simultaneously. To port
from DOS or OS/2 to UNIX, AIX, QNX, or
VMS, just recompile. C-scape also

Mouse support. Fully-integrated mouse support for
menu selections, data entry fields, and to move and
resize windows.
Portability. Hardware independent code. Supports
DOS, OS/2, UNIX, AIX, VMS, others. Autodetects
Hercules, CGA, EGA, VGA. Supports Phar Lap and
Rational DOS extenders.
Text editing. Text editors with word wrap, block
commands, and search and replace.

Field flexibility. Masked, protected, marked,
required, no-echo, and named fields with complete
data validation. Time, date, money, pop-up list, and
many more higher-level functions; create your own.
Windows. Pop-up, tiled, bordered and exploding
%%indows; size and numbers limited only by RAM.
Menus. Pop-up, pull•down, 129-style, or slug menus;
create your own.
Context-sensitive help. Link help messages to
individual screens or fields. Cross reference messages
to create hypertext-like help.

Code generation. Build any type of screen or form
with the Look & FeelTM Screen Designer, test it, then
automatically convert it to Ccode.

supports Phar Lap anti Rational DOS
extenders.

Trial with asmile.

Uscape is

powerful, flexible, portable, and easy to
try. Test C-scape for 30 days. It offers a
thorough manual and function reference,
sample programs with source code, and
an optional screen designer and source
code generator. Oakland
provides access to a24hour BBS, telephone services, and an international
network of companies providing incountry support. No royalties, runtime
licenses, runtime modules. After you
register, you get complete library source
code at no extra cost.

Call 800-233-3733 (617-491-7311 in
Massachusetts, 206-746-8767 in Washington; see below for International). After
the joy of Gscape, programming will
never be the same.
DOS, OS/2 (Borland and Microsoft
support): with Look & Feel, $499: library
only, $399; UNIX, etc, start at $999;
prices include library source. Training
in Cambridge and Seattle each month.
Mastercard and Visa accepted.

Screen flexibility. Call screens from files at run
time or link them in. Automatic vertical/horizontal
scrolling.
International support. Offices in Berlin, Germany,
with an international network of technical companies
providing local training, support and consulting.

Oakland Group. Inc. 675 Massachusetts Ave., Cambridge, MA 02139 USA. FAX: 617-868-4440. Oakland Group, GmbH. Alt Moabit 91-B, D-1000 Berlin 2, F.R.G.

(030) 394 5045, FAX: (030) 393 4308. Oakland International Technical Network (training, support, consulting); Australia Noble Systems (ce) 564-1200; Benelux TM
Data (02159) 46814; Denmark Ravenholm (042) 887249; Austria-Germany-Switzerland ESM 07127/5244; Norway Ravenholm (02) 448855; Sweden Licsoft (013) 11158&
U.K. Systemstar (0 2) 500919. Photo by Jessica A. Boyatt; Kauji bN Kaji Aso. Picture shows aC-scape program combining data entry with video images loaded from PCX
files. C-scape and Look & Feel are trademarks of Oakland Group, Inc.; other trademarks belong to their respective companies. Copyright C) 1990, by Oakland Groop, Inc.
Features, prices, and terms subject to change.
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C++ 2.0
Company
Zortech, inc.
1165 Massachusetts Ave
Arlington, MA 02174
(617) 646-6703
Hardware Needed
IBM PC,
XT,
AT,PS/2, or compatible
with at least 512Kbytes of memory and a
hard disk drive with 1to 3megabytes
available

for fopen(). Apparently ztchelp uses a
best-guess method to determine the intended subject.
One thing about the help text (and the
rest of the documentation) is that Zortech
should run its text through spelling and
grammar checkers. Typos and misused
words may be acceptable in adraft but
certainly not in afinished product.

Make My Day
C++ has aMake utility that directs (via
atext file called amake file) the compile/link process, and it can also be used
as an intelligent batch file to conditionSoftware Needed
DOS 2.11 or higher
ally run tests, install programs, and perform other tasks based on file-age relaPrice
tionships. Its origins, as with many good
C++ 2.0: $199.95
programming tools, are in the Unix
Developer's edition: $450
world. Zortech's version of Make has alOS/2 upgrade: $149.95
ways been better than Microsoft's, and
the version included here is better still.
Inquiry 881.
Zortech's Make is much closer to the
original Unix version, which fully automates the build process, but lets you do it
bindings are modifiable, so it's possible
to make zed behave like another editor just about any way you please. Microsoft's Make is little better than a DOS
entirely. These changes can be made
batch file; it does the requisite file-age
from within the editor, so you can excomparisons, but that's the only thing
periment with your changes on the fly.
useful about it.
Zortech has also added an inc lude diOn-Line Help
rective that lets you reference another
Zortech's TSR on-line help program is
make file in much the same way that C
ztchelp. Once the program is installed,
and Pascal programmers include header
you can get C and C++ help from within
files. With it, you can put all your default
the zed editor by pressing Shift-Fl when
how-to-compile rules and macros into
the cursor is over the token for which you
one file and then include that file into
want help. This worked nicely for the
your individual make files. It is also an
keywords Itested (i.e., for, #include,
excellent way to get ateam of programand void), but Ilearned that ztchelp
can get confused. Asking for help on << mers all working in the same direction.
got me the help screen for raise O. Iwas
The Real Thing
puzzled until I noticed that the token
Zortech's debugger, zdb, is currently
rate followed the << in my text. Changthe only PC product that supports the
ing rate to foo produced the help screen

But Wait, There's More
D

ythe time this review was ready for
publication, the face of PC C++
was changing dramatically. Zortech's
next release (2.1) is nearly ready. In addition to enhancements to compile
speed, the integrated environment, and
tools, the new compiler includes virtual
code management. Using VCM, aprogram can contain up to 4megabytes of
code, but it can still run on a640K-byte
PC. The company says that VCM requires no source code changes for most
applications. Upgrades to version 2.1
will be available.
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Borland, too, is preparing the first release of its compiler, Turbo C++. This
is both ANSI C and AT&T 2.0 C++
compliant, and it is built around arevamped programmer's platform that
has overlapping windows, an enhanced
multifile editor, and mouse support.
Turbo C++ also has a new memory
management scheme, called the Virtual
Run-Time Object-Oriented Memory
Manager (VROOMM), which allows
large programs to run in 640K bytes.
Turbo C++ will be reviewed in an
upcoming BYTE.

source-level debugging of native C++
programs as well as C and assembly
code. Iadmit to apathological dislike of
debuggers in general, but zdb's ability to
unmangle C++ names and follow overloaded functions and operators makes
the thought of working on someone else's
code (there's never aneed to debug your
own code, right?) less daunting. It's got
the usual flashy stuff, too—pull-down
menus, multiple windows (15 in all, although you don't see more than three at
once), mouse support, and complex data
type expansion and expression evaluation—but the real attraction beyond the
C++ support is how easy it is to learn.
The zdb debugger outguns traditional
C debuggers by virtue of its understanding of C++ constructs and syntax.
A class window can be opened that
allows simple examination of classes and
their member functions. This becomes a
sort of on-line help for understanding
how a C++ program works, and properly written Zortech C++ programs
become, to an extent, self-documenting.
Source Included
The sources to the library routines and
the tools classes are included with the developer's edition. Conventional wisdom
has it that library source is great as a
learning tool, or that it's essential if you
need to create your own version of aroutine because of local conditions. Those
are both true, but I've always found that
the best use of library source is convincing yourself that the incredibly subtle bug
you've been chasing is really yours and
not alibrary bug.
The tools reference guide also contains the source to the tools classes. To
its credit, Zortech warns that the code in
the book is only aguide, and that you
should check the actual source if the details are that important. Take this warning to heart; Ifound several places where
the actual code varies from the code
that's in the book.
Real Work
Zortech would like to woo current
Microsoft C users (like myself), so my
first test was to attempt to compile acomplex Microsoft C program with Zortech's ANSI C compiler. Ifed aMicrosoft C-specific version of the MicroEMACS editor source to Zortech's compiler, and less than an hour later, Ihad a
new (and smaller) program. It was very
easy to build aZortech-style make file to
compile the modules. Not all Zortech library function names and argument lists
match Microsoft's exactly, but all Ihad
continued

Unleash 386 Power on
Your Microsoft C Code.
VÍSource-level
debugger

VfMicrosoft source and
library compatible

VrGraphics Library

[efSupports Phar Lap
and Eclipse DOS
Extenders

VrFast, tight code
eGenerates highperformance code
for 32-bit protected
mode

"WATCOM C broke with tradition
to make afast, efficient C
programming environment that has
other C compiler designers rethinking
their strategy."
Bill Machrone
PC Magazine, January 17, 1989
"Good things do get better."
John Dlugosz
Dr. Dobbs Journal, September 1989

VÍ100% ANSI C
Compatible

1Protected-mode
version of compiler

VÍProfiler

i/SAA Compatible

AZemote debugging

Experts Agree on WATCOM C:
"When Novell went looking for a
32-bit compiler for use with the
NetWare 386 developer's kit, the
company selected WATCOM's... It's
clear that Novell chose wisely; this
product is awinner."
Fred Hommel
BYTE, December 1989

Atun-time
Compatible with
WATCOM
FORTRAN 77 /386

Microsoft library- and sourcecompatibility makes WATCOM C7.0
/386 ideal for porting DOS
applications to 32-bit native mode.
This compiler enables full 386
performance without 640K
limitations.
Richard M. Smith, President
Phar Lap Software, Inc.
"WATCOM's latest release of its
rising star is aclear winner...It is a
clearly superior value when
compared to all compilers..."
Richard Relph
INFOWORLD, May 22, 1989

Also announcing:
WATCOM FORTRAN 77 /386
•Based on WATCOM C Technology
•Shares WATCOM C Development
Tools
•Supports FULL ANSI FORTRAN 77
Language plus Extensions
•SAA Compatible
•Generates High-performance Code
for 32-bit 386 Native Mode

"...WATCOM C showed shining
performance."
Computer Language, Feb. 1989

WATCOM C8.0 I386

WATCOM F771386

•100% ANSI C Optimizing Compiler
•386 Run-time Library Object Code

•100% ANSI FORTRAN 77
Optimizing Compiler plus extensions

•386 Graphics Library

•386 Run-time Library Object Code

•Windowed Source Level Debugger

•Windowed Source-level Debugger

•Profiler, Editor, MAKE and Linker

•Profiler, Editor, MAKE and Linker

•Object-code Librarian

•Object-code Librarian

•Object-code Disassembler

•Object-code Disassembler

•Protected-mode version of compiler

•Protected-mode version of compiler

•Supports Phar Lap and Eclipse DOS
extenders

•Run-time compatible with
WATCOM C8.0 /386

1-800-265-4555
WATCOM

WATCOM. 415 Phillip Street, Waterloo. Ontario, Canada N2L 3X2, Telephone: (519) 886-3700. Fax: (519) 747-4971
Trademark/Owner, Phar Lap/Phaf Ldp. Me, Microsoft/Microsoft. Inc.: Eclipse/Eclipse Computer Solutions. Inc.
WATCOM & Express C are trademarks of WATCOM Systems Inc.
ID Copyright 1990 WATCOM Products Inc.
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Organization is everything in business. The left
side of your brain knows this. It wants order. Economy.
Precision. All reasons your left brain appreciates
Clipper 5.0, the premier application development
system for PCs.
An open architecture programming system, Clipper
provides a flexible environment for developing precisely the application you need, not a messy approximation. Its user-definable commands and functions
let you configure the Clipper language for your exact
requirements. Its compiler generates .EXE files for
rapid execution and! cost-free distribution. Its new
linker even lets you build and run applications larger
than available memory! And its elegant network support
yields high performance on even the largest systems.
So, if you're charged with coaxing order out of chaos
for your business, put Clipper in your programming
arsenal today. It has exactly the programming power
you need!

Clipper 5.0
The Application Development Standard

213/390-7923

— Nantucket
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to do was watch for "unresolved external" messages from the linker and patch
the source to use Zortech's equivalent
function.
It also seemed reasonable to work up
some C++ code from scratch. Iwanted
to create asimple directory browser that
would display asorted list of files. Using
the directory class from the tools collection, Iquickly put together afunction
to build an array of filenames and attributes from the contents of aspecific directory. It was almost too easy; all Idid
was declare the darned thing and then
use the class's member functions to grab
the files. The next step was to combine
this with one of my sorting programs to
produce sorted listings using various
keys (e.g., time stamps and size). The
sorted listings were used as data for objects created using the dlist doubly
linked list class, which Ithen set up to
display using pop-up window objects
from the supplied window class.
For an encore, Iused Zortech's _handle data type to allow the data to be
stored and sorted in expanded memory.
This takes little work beyond using
_handle in the data declarations—the
compiler does the correct magic to use
your EMS driver to put the data in expanded memory.
I've worked up small projects like this
from scratch in C before, and those efforts have led me to expect that the C++
equivalent would require a similar investment of time—several days. It's
amazing how much time you can save by
using the right tools; directories, linked
lists, and windows are all proper objects,
but C's ignorance of objects in general
makes even simple projects like this a
chore. But with Zortech's C++, Ihad
everything finished in just one evening.
What's more, Icould have bundled the
modules together as aclass and declared
subclasses to create afile-selection dialog box, an Xtree-type directory manager, or what have you. I'd like to see you
do that as easily with C.
Not aBug?
Zortech has managed to avoid many of
the bugs being found in cfront (AT&T's
C++-to-C translator) versions of C++
2.0. Ihave tested quite afew of the reported cfront bugs, and Zortech has
fixed most of them. One bit of behavior
was obviously wrong, though: Icouldn't
compile some perfectly legal code using
virtual functions and derived classes,
and it was driving me nuts. It would take
another article the size of this one to explain the issue. In the end, Ihad to use a
cast on afunction call argument (of ade-
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rived type) to get the code to compile.
At least with Zortech C++, when I
ran the hacked code Igot the expected result. With acfront-based compiler, the
original code compiled just fine, but it
produced the wrong answer. This turns
out to be aknown cfront bug, which, if
you're curious, is described thus: The
virtual function table is not constructed
correctly when aderived object is passed
by value as abase object (whew!). Idon't
know if Zortech has deliberately tried to
avoid this problem by forcing the use of
casts, or if the refusal to compile is simply abug. Whichever it is, what matters
to me is that Zortech C++ gives the correct output in the end.
A Class Act
In all, Zortech has put together acommendable package long on features, fully
suited to professional code development,
and at aprice that, while not cheap, is
within the reach of working programmers. In addition to offering services to
conventional DOS programmers, Zortech has also included support for Microsoft Windows and sells an upgrade kit
that fixes the compiler to produce OS/2
protected-mode binaries. This support is
limited, however, since Zortech's product lacks the classes you'd need to do real
00P for Windows or Presentation Manager. Third-party class libraries are on
the horizon, but until they're available,
C++'s potential in these areas will go
mostly untapped.
If you're aC programmer, you should
take a serious look at Zortech's compiler. Large, multimodule C projects become difficult to maintain because the
sharing of data among modules is poorly
handled. Global variables, unportable
code, and the global callability of dangerous internal functions are all killer
time wasters, and these are but afew of
the problems C++ was invented to solve.
Unlike other OOP languages, C++ is
immediately useful to C programmers
because it is asuperset of C. There's no
magic here; it's just as easy (and maybe
easier) to write ugly programs in C++ as
it is in C. The difference is that the best
C++ code will be more portable and
more maintainable than the best C code.
Zortech's C++ 2.0 and its accompanying tools create a quality environment
that can increase the productivity of programmers working on large or complex
projects.
Steve Spicer is a Unix software engineer
for Hewlett-Packard's Apollo division in
Chelmsford, Massachusetts. He can be
reached on BIX do "editors."
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Your Right Brain Wants It!
While your left brain duly notes the benefits of
Clipper programming, the right half is wild about how
you get them! Imagine aprogramming environment
with no limits. The language can be easily extended
with your own routines and you can even integrate
code from other languages, like C and Assembler.
You're always free to configure Clipper to suit your
own programming style.
Hey, let's say you want to read and write data stored
on larger platforms or in other PC formats. It's no
problem since Clipper 5.0 sports areplaceable database
driver, even allowing multiple drivers to be used
concurrently in the same application! And SQL queries
will be abreeze, using familiar Clipper code. There's no
end to the possibilities you can pursue with Clipper!
Clipper's open architecture system will fire your
imagination with unparalleled freedom. It's an
unlimited palette of pigments for adeveloper's mind.
So, if you're ready to let your imagination inspire your
applications, indulge yourself with Clipper 5.0. It has
everything you need with anything you'd want.

Clipper 5.0
The Application Development Standard

213/390-7923

Nantucket
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Make your keyboard
ANorthgate OmniKey...

Durable Steel Base—
Keyboard weighs
5.5 lbs., sits solidly on
your desk.

Use One
RISK FREE
For 60 DAYS!

OmniKey/
Y:0 ,170, 0A71- CO

Hands down, Northgate OmniKey keyboards are
the choice of experts and users alike! PC Magazine
picked OmniKey from all the rest as their
EDITORS' CHOICE. Readers of Computer
Shopper made it their "Best Buy" selection. In fact,
every article ever written about an OmniKey has
been arave review!

o

Every month, thousands of people abandon
their perfectly usable keyboards and replace them
with Northgate OmniKeys.

Function Keys on the
left where your fingers
find them fastest for
combination
commands with CTRL,
ALT, SHIFT.

What's all the fuss about? Isn't one keyboard
just about like another? Well, until you try an
OmniKey you can't imagine how much better a
keyboard can be. Here's how you can find out.
Use an OmniKey for 60 days. If it isn't
everything we claim, simply return it. We'll refund
ALL YOUR MONEY, including ground
shipping charges.
You risk nothing! Select your OmniKey keyboard
and order it now!
Northgate OmniKey Keyboards
have these Outstanding Features!
• Unmatched Compatibility; dip switch settings for all
IBM type systems and 17 others as well—Zenith, Tandy,
AT&T and more; XT and AT compatible.
• Alps Click/Tactile Mechanical Key Switches for a
crisp, responsive feel and faster, more accurate typing.
• LED Indicators show scroll, caps and number lock
status at aglance.
• Double Injected Key Caps for long life and durability.
• FCC Class B Certified—won't interfere with radio and
TV reception.
▪ 5Year Warranty—the industry's strongest! If you have
any problems due to materials or workmanship, Northgate
will repair or replace your keyboard AT NO CHARGE!

S'S

Interchangeable
CTRL, ALT and
CAPS LOCK keys—
put them where you
want them!

OmniKeiIPLUS
Feel the quality ... Hear the precision ... See the results!
Let your fingers dance with OmniKey/PLUS—you'll wonder
how you got along without it for so long! Its keys are crisp to the
touch. The sound is precise. The increased accuracy of your typing
or data input will astound you!
And, you don't need to "eye check" the monitor to know you've
made an entry. OmniKey tells you with sound
and sensation.

OmniKeyIPLUS
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MAGAZINE
EDITORS'
CHOICE
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"Editors' Choice" says PC Magazine!
OmniKey/PLUS "... Northgate has mastered
the layout that IBM lacked ..."
"Many of us who learned to type on original
PC or XT keyboards were thrilled to have the
function keys back home where they belong."

Repeat Rate select key lets
you set rate from 3-120 CPS
inside DOS or a program.

Period/Comma Lock Key locks out so when you want
to type U.S.A., you don't get U>S>A>.
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We've added an unshifted
asterisk key on the bottom
row to speed Wildcard
commands such as •.•

k Num
Lock
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Turn the page!
See the rest
of Norlhgate's
impressive
OmniKey
line!

Swap the BACKSLASH and
ASTERISK keys if you prefer.

Computer Shopper readers vote it
"Best Buy!"

Separate cursor and numeric
keypads: You can use
Diamond Shaped Cursor Keys
or the Inverted T pattern
whichever you wish. Numeric
Pad includes added EQUAL
key for EXCELr' users.

Instantly change repeat character rate! Press F14 key and you
select arepeat rate from 3-120 CPS. Perfect for racing through a
spreadsheet. No run-on either!

'By combining the best features of both old
and new PC keyboard layouts, Northgate
has created aunique input device and one
that carries an industry-wide reputation for
quality, design and performance."

New—Customize OmniKey/PLUS! Select CAPS LOCK,
CONTROL and ALT locations. Keep them as shown above or put
them in the standard IBM enhanced layout positon; CAPS LOCK
next to 'a'. ALT next to space bar, CONTROL under SHIFT.
You can even swap the ALT and CONTROL keys on the right;
Switch the backslash and asterisk keys—it's up to you!
Talk about flexibility!

Check out these exclusive OmniKey features:
Better typing begins with abetter layout! Most people learned
keyboard typing with the function keys on the left for fast one-hand
combination commands.
Two independent keypads...
Cursor control pad: All screen controls are on this pad with
cursor arrows in aconvenient diamond pattern for those who prefer
this layout over the IBM ''''Inverted T
NEW! If you do prefer the Inverted T, the key in the center of the
cursor arrows is adown arrow cursor key. INSERT and DELETE
keys at bottom of pad are large and easy to hit.
Numeric Keypad: No need to use NUMLOCK when you want
to enter numbers. Large INSERT and ENTER keys make
number manipulation abreeze.
And look, we've added an "EQUAL" key that EXCEL uses so
extensively. This little feature alone is further evidence of how
advanced the thinking is that goes into OmniKey Keyboards.
Never type U>S>A >again! Lock out these < >. When you
want to type U.S.A., you don't get U>S>A>! F13 is the magic key.

Put OmniKey/PLUS to work for you—call for your no-risk
60-day trial today!

Phone for the Dealer Nearest You
or Place Your Order Direct

800-526-2446li
NORTHGATE
COMPUTER

lle km,_,_

SYSTEMS
q
P.O. Box 41000 Minneapolis, Minnesota 55441
TM

I

evi

Hours: Mon.-Fri., 7a.m. -8p.m.; Sat., 8a.m. to 4p.m. Central. Fax Your
Order! 612-476-6443. Dealer and Distributor Pricing Available! Notice to the
Hearing Impaired: Northgate now has TDD capability. Dial 800-535-0602.
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OmniKey1101
Why two models...
Model #101-I—Many people have become accustomed to
the standard IBM layout with Fkeys on top, inverted T
cursor layout, etc. For you, we've duplicated ... well, nearly ...
the IBM layout, but with acouple changes that improve
on IBM.
IBM puts BACKSLASH near BACKSPACE and ENTER
keys. By doing so, they must reduce the size of one of the
two keys.
Northgate believes the BACKSLASH key is better located on
the bottom row next to the righthand SHIFT key. By placing
it there, our layout gives you both adouble wide
BACKSPACE and large L-shaped ENTER key. We believe
you'll prefer our layout. If not—send it back!
Model #101-N—Northgate's improvement over the standard
IBM. Distinguished primarily by the independent Cursor Pad
with diamond-shaped arrow layout. Independent numeric
keypad with all the operands grouped around the numbers for
faster numeric entry and commands.

More features! ESCAPE Key is positioned next to #1. Plus,
we added an asterisk key on bottom row to speed wildcard
commands. Includes Comma/Period lockout feature AND
adjustable cursor rate capability.
STANDARD FEATURES
ON BOTH MODELS:
• Size: 18 1
2 "L x7'W; IBM's
/
101 is 19%"L x8%"W
• 12 Fkeys across the top
• Alps Click/Tactile Switches
• Switchable CTRL/CAPS
LOCK
• PS/2 Compatible w/Adaptor
New small footprint!

Order now! At this low price, our
supplies on hand will move quickly!
Your Choice
of OmniKey1101
Models

ONLY

900

Same 60-Day No Risk Trial

OmniKevi1O2
Northgate put the function keys
back on the left!
The first keyboard to get back to the basics with
12 function keys on the left. A modification most
people prefer!

Two separate keypads! One IBM style inverted T

for cursor control; second for numeric entry functions.

Custom convenience feature! See the control and

Call for a
60 day no risk trial today!
See your OmniKey Dealer or Call to Place
Your 60-Day No Risk Order NOW!
There are some 500 OrnniKg dealers nationwide.
Call us and we'll give you the phone number of the
one nearest you. If that's not convenient, order
directly from Northgate!
You'll quickly agree Northgate OmniKey Keyboards
live up to every claim we make. Use it for 60 days.
And if you're not 100% satisfied in every way,
return it for afull refund including ground freight.

left caps lock keys? They trade places. Put the CAPS
LOCK in the third row right next to «a" key, if
you prefer.

And Remember: Your OmniKey Keyboard is
backed by the industry's strongest
warranty—FIVE FULL YEARS!

Nonskid design. OmniKey1102 has aheavy steel base

Phone for the Dealer Nearest You or
Place Your Order Direct

for durability. Weighs 5.5 lbs. —won't slide around no
matter how fast you type!

Try an OmniKey/102 for 60 days—YOUR
SATISFACTION IS FULLY GUARANTEED! The
phone call is on us, give us aring and order now!

OmniKey/102

ONLY

Same 60-Day No Risk Trial

oo

800-526-2446
NORTHGATE
COMPUTER
SYSTEMS

We

//I

P.O. Box 41000 Minneapolis, Minnesota 55441
HOURS: Mon. -Fri. 7a.m. -8p.m.; Sat. 8a.m. •4p.m. Central. Fax Your
Order! 612-476-6443. For Dealer and Distributor Program Pricing, call
800-526-2446. Notice to the Hearing Impaired: Northgate now has TDD
capability. Dial 800-335-0602.
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and registered trademarks o' their respective companies. Prices sad exerifications are snidevr tii change without notice. Northgate reserves the right to subsets.r components of equal an greater qualm/ and perform... AI items subject to availability. CI-SARGE IT!
We accept your Visa. MasterCard or Big "N" credit card. All models are subject to occasitnal inventory shortages.
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The Personal Network
Lotus Notes deals with
information in afamiliar filefolder and icon manner.
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otus Notes 1.0 is a strange beast.
It's a hybrid application program
that is part E-mail system, part conferencing system, part database manager, and part network connection.
When all its parts are combined, Notes
forms an interesting distributed-database
network.
To its credit, Notes retains the traditional strength of the personal computer—the personal part—and melds
with the largely untapped strength of a
network to support synergistic cooperative work. In other words, Notes helps
groups of people communicate with each
other using tools to share information.
On the personal level, Notes lets you
build your own applications, fashion
your own views of information, and
maintain your own databases. For example, if you work for acompany that uses
formal performance ratings based on objectives and goals, you could create aprivate Notes database to track your progress against these goals. It would be
accessible only to you, not anyone else on
the network. The information you feed
into this private database (e.g., facts
about what you're doing and when) could
come from other, shared Notes applications used in the daily running of the
business. If your job is quality control,
you could build your own tools for analyzing trouble reports filed in public
areas of the system, working in away that
makes the most sense to you.
The synergy here is a by-product of
people sharing information. The mail
system is solid and easy to use, but
Notes's real potential comes from its
ability to emulate conferencing systems.
Notes supports applications that distrib1%
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ute information on amany-to-many basis
(many individuals communicating with
many others, as opposed to mail systems
and their one-to-one or one-to-a-few
communication pattern). You can link
messages and replies and read them at
any time in alogical order, freeing discussion participants from constraints of
time and space.
Notes also supports traditional static
databases, such as policy manuals, catalogs, research reports, and personnel
records. In addition, you can use Notes
for such diverse functions as a ballot
box, asuggestion box, afacility to generate and distribute newsletters and news
bulletins, and afacility to maintain central schedules.
You can also set up Notes on multiple
servers. Distributed over asingle LAN
or multiple LANs, or even over continents using wide-area networks (WANs),
Notes automatically keeps itself roughly
in sync through replication. This means
each server exchanges information with
the other servers in the system on a
scheduled basis.
The technology to do this is far from
breathtaking. Programs that do the same
thing in bits and pieces are available separately in many forms from vendors of
mail, conferencing systems, BBSes,
databases, and communications programs. What sets Notes apart is the integration of these technologies for anontechnical audience.
Notes presents a Microsoft Windows
or OS/2 graphical user interface that is
easy to learn and use, yet flexible enough
to satisfy the demands of most power
users. From the user's perspective, person-to-person mail, discussions involv-

ing large groups of people, and database
manipulation are all done in the same
way. You consistently use pull-down
menus to select what you want.
There is, unfortunately, aserious flaw
in the Notes system. It does not do record
locking. This means that two or more
users can work on the same record at the
same time and each can make his or her
own changes to it without knowing other
changes are being made. When everyone
is finished making changes, the version
that was closed last is the one left in the
database—whether or not it has the best
information. This is avery strange omission from agroupware or enterprise computing product meant to be used concurrently by many people. To its credit,
though, Lotus is clear and specific about
this shortcoming in the Notes documentation. Lotus also says that it is working
to fix the problem.
A Familiar Database
Notes has afamiliar structure. Information is entered into fields, which make up
forms. Forms are used to construct documents, and documents are stored in
databases. Views are used for customized displays of databases.
When creating aform, six data types
are available: text, time, number, keyword, rich text, and document author.
Text fields can accept multiple values,
but each value must be separated by a
punctuation mark. Text fields can contain numbers but cannot use them in calculations. The time field is really atime
and date field, and you can vary its
format.
You can use number fields for computation. The system stores numbers in
floating-point format (scientific notation) from E±99, with 14-digit accuracy. Numbers outside of this range are
rounded automatically. Notes recognizes
integer, decimal-fraction, scientificnotation, and currency formats.
Keyword fields let you create a uniform set of descriptors to make searching
adatabase easier. You can design aform
to include akeyword field that users fill
in when completing the form. For example, in amemo form you could include a
keyword field for asubject to make organizing memos easier. Rich-text fields
can include standard text, enhanced text
(i.e., attributes including different typefaces, sizes, and color), and pictures.
The document-author field automatically records and displays the name of
the person creating the document and
verifies the author's identity using an internal Notes security check.
continued

hether you're protecting
frontiers and temples in
Manchuria, or software
and data on the PC or
Mac, the Great Wall is a lesson
Rainbow Technologies has learned
very well.
Software developers must deal
daily with the consequences of
unauthorized
copies and millions
of dollars in lost
revenue. At the
same time, both
individual and
corporate users
must be able to make and distribute
copies within legal guidelines.
Today's information-driven
companies must secure their data
files against theft and unauthorized
access. No less than protecting
personal wealth and
tangible property,
guarding data files is
a necessary investment in competiti
survival.
Protecting
"intellectual
property"
is the
security
challenge for
the '90s. Which
is why Rainbow
Technologies builds a
little of the Great Wall into
every key it makes.
For developers, the Software
Sentinel' family of
keys protects IBM,
PS/2 and compatible
software, while Eve"
guards software for
the Mac. Rainbow's
DataSentry" is the
solution for PC data

Times Change.
The Need To Protect Doesn't.
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RAINBOW TECHNOLOGIES

9292 Jeronimo Road, Irvine , CA

92718

TEL: (714) 454-2100 •(800) 852-8569 (Outside CA)
FAX: (714) 454-8557 •AppleLink: D3058
Rainbow Technologies, Ltd., Shirley Lodge ,470 Lo ndon Road
Slough, Berkshire SL3 8QY, TEL: 0753-41512 •
FAX: 0753-43610

protection.
Software and data protection from Rainbow
Technolo gies. Information on how you can have a
li ttle piece of the Great Wall to protect your software
and data worldwide is as dose as atoll-free call.
Copyright C1990 Rainbow Technologies, Inc.
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Lotus Notes 1.0
Company
Lotus Development Corp.
55 Cambridge Pkwy.
Cambridge, MA 02142
(617) 577-8500
Hardware Needed
Server: 286-, 386-, or i486-based IBM
PC or compatible with 640K bytes of
RAM (5 MB for OS/2); a60-MB hard
disk drive (only 40 MB for workstations)
with 10 MB of available hard disk
space; LAN Manager-compatible
network hardware (IBM, 3Com, or
Novell); CGA, EGA, VGA, Hercules, or
IBM 8514 cards
Software Needed
OS/2 Standard Edition 1.1 with aNovell
Requester or 3Com 3+ Open package, or
Extended Edition 1.1, or DOS 3.1 or
higher. For DOS: Novell NetWare 2.10 or
higher, IBM PC-LAN 1.2, or 3Com
3+Share 1.3.1 or 3+Open 1.0 or 1.1
Price
$62,500 (includes licenses for 200
servers or workstations, product
installation and user training by Lotus
representatives at your site, 10 sets of
documentation, and six months of
support)
Inquiry 884.

Documents can also have hot links to
other documents. A hot link is ahypertext-like connection to information in
other documents, even documents in different databases. Hot links allow both
documents to reside in their own database, independent of each other.
A hierarchy of access levels and permissions lets you fine-tune how databases are used. You can give each user
anything from the ability to delete adatabase to no knowledge that it even exists,
all controlled by software switches.
Every Notes database has an access
control list associated with it. This is the
basic security system. The ACL is hierarchical with seven levels of access preprogrammed, plus five privileges as defined by the database designer. You can
assign access levels and permissions to
individual users, groups or classes of
users, or everyone. ACL levels range
from full access to no access and include
read-only and write-only access. You can
easily change these access rights; thus,
you can have an engineering database accessible to the engineering and manufacturing staff but off-limits to the marketing staff during aproduct's development
198
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phase, and then you can open the database to marketing when the product is
ready to go into production.
You can encrypt individual messages.
Each user's system ID includes publicand private-key information that can be
used for this.
Hefty Requirements
Lotus Notes runs only on DOS or OS/2.
For aNotes server, you need a286-, 386or i486-based computer with at least a
60-megabyte hard disk drive (40 MB for
workstations), 10 MB of available hard
disk space, and LAN Manager—compatible network hardware (e.g., IBM, 3Com,
or Novell). You can use aCGA, EGA,
VGA, Hercules, or IBM 8514 card.
Lotus recommends at least a386 and a
130-MB or larger hard disk drive for optimum performance.
The OS/2 version requires 5 MB of
RAM; 8MB is recommended. DOS requires 640K bytes of system memory
with 490K bytes free after loading network and NetBIOS software, or 460K
bytes free if you also have EMS 4.0. You
can use OS/2 Standard Edition 1.1 with a
Novell Requester or 3Com 3+Open
package, or you can use OS/2 Extended
Edition 1.1. A Hayes-compatible modem
(preferably 9600 bps), an asynchronous
communications port, and adirect-dial
analog telephone line are required if the
system is to be tied into aWAN over dialup lines.
If you're using DOS, you'll need DOS
3.1 or higher. Microsoft Windows/286
2.1 or Windows/386 2.1 is optional. The
Notes program includes arun-time version of Windows. The DOS version supports Novell NetWare 2.10 or higher,
IBM PC-LAN 1.2, or 3Com 3+Share
1.3.1 or 3+Open 1.0 or 1.1. You don't
need a mouse to work with Notes in
either the OS/2 or Windows versions, but
Irecommend using one.
Client-Server Configuration
Notes is based on aNotes server. This is
not aLAN server but, in most cases, a
separate computer specific to the Notes
program. The Notes server supports client workstations, and both the server and
workstations are attached to aLAN. The
Notes server can also have amodem connection to make it part of aWAN. Several
servers can coexist on the same LAN, and
multiple LANs can be interconnected as a
Notes network. The client workstations require special Notes software to communicate with the Notes server.
Server maintenance is done directly
on the Notes server computer through a
continued

By Julie R. Caruso
Automating an office on abudget is a
common challenge
businesses face. The
project can be particularly difficult when
the company doesn't
have the money to
replace adiverse
base of equipment
and software that
has been purchased randomly throughout
its history, and needs to incorporate
these resources into an integrated,
smoothly functioning network.
A case in point is the automation of the
Fulton County Planning and Economic
Development Department in Atlanta, GA.
Faced with alimited budget, an odd assortment of computer brands and models, a
need to connect four individual departments
with 30 users located in two buildings, and
agrowth plan that demanded adoubling of
the initial network solution within aone
year period, the County set to work finding
the best solution.
"Our major concern was to be able to
link all the existing, yet different, types of
personal computers, future add-on personal
computers, and dumb terminals into acosteffective system,:' said Dr. June Woodward,
who, as Director of the Georgia Systems
Development and Technical Systems Department, oversaw the project.
Woodward turned to National A. I. Lab,
Inc., an Atlanta-based national distributor of
network solutions, for help. After carefully
assessing the County's needs, Jim Williamson, president of National A. I. Lab, recommended a"hybrid" system that combined
both shared and distributed processing using
PC-MOS and LANLink 5X, both products
from The Software Link.
"By combining both types of technology
using products that are compatible with the
broad base of hardware and software that
the county already had in place, we gave
them asolution that didn't cost alot of
money and allows the expansion they
require," said Williamson.
In fact, the system cost more than
$200,000 less than other alternatives the
county considered. In three years the network has grown from supporting 30 users
to serving more than 104 users through a
combination of PC-MOS, LANLink and
Novell's NetWare.
"In addition to saving us money, our network has dramatically increased our productivity:' said Dr. Woodward. Our word
processing capacity has increased by more
than 200 percent, and we're doing much
more of our work by computer because
the network is accessible to everyone
who needs it."
Julie Caruso is Managing Director and Director
of Sales and Marketing for The Software Link, Inc.

PC-MOS

The Multi-User Solution For The
Multi-Dimensional Company
Odds are, you're part of amulti-faceted organization,
one that's involved in many different projects and
activities. Every day you juggle dozens of tasks. So
why are your PCs still doing one thing at atime —
for one person at atime?
Today's 286 and 386-based PCs provide the power
to do much more. PC-MOS is the multi-user, multitasking software that unleashes that power, making
your PCs as multi-dimensional as your business.
Minicomputer Power For The Cost Of A PC!
PC-MOS lets several users simultaneously run different programs on asingle, high-performance PC.
One user can run aspreadsheet, while another uses
the word processor and several others access adatabase — all at the same time! So instead of replicating
expensive PCs, each user has an inexpensive monitor
or terminal. The benefits are lower cost, more control,
better security and consistency across applications.
And at $595 for a5-user version, you can afford to
get started today!
DOS Compatibility, NetWare Connectivity
PC-MOS lets users run the popular DOS programs
they use now — even Microsoft® Windows 286. Our
gateway to NetWare lets you expand your Novell
GSA Schedule/GSOOK 89 AGS6448
ec-moS is atrademark of The Software Link. All other products referenced are trademarks
of their respective companies. Prices and policies subject to change without notice.

e4

network inexpensively and easily. And PC-MOS
requires no expensive wiring, and no network management headaches.
Proven Reliable With 100,000+ Users
Because PC-MOS was the first DOS-compatible
multi-user operating system, it offers broad compatibility and the reliability of time-tested software. More
than 100,000 satisfied users trust their work to PCMOS each day. Our latest version features an easyto-use install program, lets you re-boot individual
workstations, and supports high-resolution, bitmapped color graphics.
Call us today. We'll show you how to add multiple
dimensions to your PC.

THE SOFTWARE LINK
3577 Parkway Lane, Norcross, GA 30092
1-800-451-LINK, (404) 448-5465
FAX: (404) 263-6474 TELEX: 4996147 SWLINK
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VARS and RESELLERS:
Ask about our Sales Support Program

2,783* Reasons
dBXL

Professional Edit

by WordTech Systems
dBXL delivers more dBASE than dBASE III
Plus providing the speed and flexibility
users demand. dBXL language extensions
give you windowing, graphs, relational file
access -all designed to make you work
smarter and faster! dBXL now includes
WordTech R&R Relational Reportwriter for
no additional cost.
LIST Price $249
PS Price $209
FastFasts 971-003
Circle 209 on Reader Service Card.

386 DEVELOPMENT TOOLS
List
386 Max
$75
DE SQview 386
220
FoxBASE+/386
595
High C -386
895
Hoops exted. DOS MetaWare 795
NDP Fortran
595
NDP C
595
VM/386
245
WATCOM C8.0 386
1295

Ours
$69
189
479
875
759
549
549
229
Call

AI -LANGUAGES
ARITY Combineon Package 1095
PC Scheme LISP- by TI
95
TURBO PROLOG V2.0
150

989
85
119

ASSEMBLERS
386 IASM/LINK by Pharlap
MS MASM
Turbo Assembler/Debugger
Visible Computer 80286

495
150
150
100

Call
105
109
85

495
139
99
149
50
149
149
100

439
125
69
Call
Call

BASIC & ADD -ONS
BAS-C Commercial
dB/Lib
MS QuickBASIC V4.5
ProBas Prof. by Hammerly
ProRef by Hamrrerly
()Base
OuickPak Professional
Softcode/w Template

139
139
89

C LANGUAGE COMPILERS
High C-286 -by MetaWare
Instant C/16M
Lattice C -6.0 Compiler
Microsoft C6.0
Microsoft QuickC
w/serial mouse
Turbo C -by Borland
WATCOM C7.0
Zortech C

595
795
250
495
99
199
150
395
90

590
769
189
299
69
137
109
Call
Call

195
225
150
150
200
350
399
300
395
Call

185
209
135
139
179
295
349
279
279
Call

CASE & PROTOTYPERS
Dan Bricklin Demo II
EasyCase Plus
EasyFlow
Instant Replay Ill
Matrix Layout -flow chart
MetaDesign by Meta Software
Pro-C w/Workberch Combo
ProtoFinish by Genesis
Show Partner F/X
Visable Analyst Workbench

THE PROGRAMMERS SHOP
800-421-8006

QEdit TSR

by Buzzwords
Professional Edit is asuperior, menu-driven editor.
It's simple to use and easy to learn; if you know
Wordstar or SideKick, you know Professional Edit.
Configure Professional Edit for dBASE or Cor use it
as aregular text editor. Features include: cornpiling
in Professional Edit, mufti-windows supporting
multiple open files and users, match pair searches,
macros, split-screen with zoom, help tables, and
desktop publishing. Professional Edit supports
DOS, OS/2, DESOVIEW, WINDOWS 386, AIX,
SCO XENIX/UNIX, VMS, SUN, and many networks.
LIST Price $95
PS Price $Call
FastFaxts 966-022

by Semware
QEdit TSR is a fast, easy-to-use, fullfeatured, memory-resident text editor. When
popped up, QEdit TSR swaps your current
application out of memory into extended/
expanded memory, allowing editing of files
up to 400K. Requires only 9K DOS
memory.
LIST Price $99
PS Price $89
FastFaxts 1353-006
Circle 210 on Reader Service Card.
2. T
A.EPTPC
AdComm For Clippe•
295
Artful Lib
200
BRIEF w/dBRIEF
285
Buzzwords dAnaryst
295
CLEAR +for dBASE
200
dBase BlackBox
100
dBase Online -6 pop-up refs. 149
dBX -dBASE Ill to C
550
dGE 4.0
295
dOuery MU
495
dSalvage
100
FLIPPER Graphics Library
195
FUNCky.LIB
195
Genifer -code generator
395
Net Lib
249
Pro Clip
149
R&R Relational Reportwriter
149
w/Clipper module
165
Scrimmage by Synergy
99
SilverComm Library
189
SilverPaint
100
Steve Straley's Toolkit
180
Tom Rettig's Library
100
Ul Programmer DeVs V2.0
595

TITiMQ

11, 11.1.VAIJ

COBOL
MS COBOL V3.0
Realia COBOL

900
995

639
859

COMMUNICATIONS ADD -ONS
C Asynch Manager 3.0
Essential COMM by S. Mtn
Greenleaf Comm Library
QuickComm

189
329
299
139

155
259
249
129

295
845
495
395
499
725
795
499

259
549
415
359
349
479
499
459

695
795
495
345
295
249
695
795
395
599

459
499
415
325
275
209
395
495
279
399

DBMS
Cause by Maxem
CLARION Prof. Dray. V2.1
dbFast Windows
D the data language
Magic PC
Paradox V3.0
R-BASE for DOS 3.0
Tas Professional

DBASE
Clipper Summer '87 MU
dBASE IV
dbFAST Windows
dbFAST/PLUS
dBMAN V
dBXL
Force by Sophco
FoxPro
FoxBASE +-V2.1
OuickSilver Diamond

J. le 'JULIO,

M

AJ.

11.11.11,

279
200
239
269
179
89
129
529
279
489
89
179
179
269
229
125
139
149
89
179
100
149
85
479

DEBUGGERS/DISASSEMBLERS
DASM
Dis Doc
Periscope IV
RE:Source by Genesoft
SoftProbe

250
130
Varies
150
395

225
119
Call
119
345

BRIEF
by Solution Systems
Power up with the programmer's editor. BRIEF 3.0 is an
enormously powerful, astonishingly easy, and highly evolved
program editor. You'll find features like infinite windowing,
powerful regular expression searching, template editing and
smart indenting for all major languages, and the ability to
UNDO your editing step-by-step -up to 300 times! What
you'll also find is an editor that delights in adapting itself to
you. With menu-driven SETUP you can quickly customize
indenting style support for any of 36 compilers, keyboard
configuration, and much more. You can even edit BRIEF
macros to suit your taste. Or write your own in your choice of
aC-like or LISP-like syntax.
lMy purchase of BRIEF was the best investment Iever made... If you've ever wished that
your editor could support any feature you might dream up, BRIEF is your solution.
Steve Gibson, Info World, 1/1/90
LIST Price $199
PS Price $ Call

FastFaxts 732-005
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limited set of commands available in
server mode (on acharacter-based, not
graphical, screen) and through a more
extensive command set reached using the
workstation software.
The first time you install Notes, you'll
have aLotus representative holding your
hand as you learn the system. However,
after six months, you'll be on your own,
unless you get some sort of extended-support contract. To find out what life with
Notes would be like without a service
contract, the BYTE Lab installed its review system alone. The Notes server was
a Tandy 4033LX 33-MHz 386 with 8
MB of RAM and an 80-MB Quantam
SCSI hard disk drive. The operating system was MS-DOS 3.3, which was attached to aNovell network running NetWare 2.12A.
Configuring the server is abit tricky.
Using the workstation screens, you create a password-protected certifier ID;
this is the master key to the Notes system.
It's required to validate new Notes servers and users. Once you have the certifier
ID, you move on to creating adomain,
naming aserver administrator, creating
aname and address book for the server,
and making a system ID for yourself.
This is all done with fill-in-the-box
screens, but it requires attention because
much of the terminology is unfamiliar.
In theory, the installation of a Notes
workstation is about the same as that of a
server—fire up afloppy disk and follow
the prompts. In reality, it may not be that
easy. It wasn't at BYTE.
First, there is the question of memory.
A lot of BYTE's computers don't have
490K bytes of memory free in their normal configuration, so the BYTE Lab had
to adjust the CONFIG.SYS and AUTOEXEC.BAT files before anything could
happen. This required some negotiating
with users who were unhappy about losing TSR programs and drivers in the
process.
Once enough memory was made available, the workstation installation proceeded smoothly, except for one bothersome glitch—Notes sometimes could not
find NetBIOS on the workstation, even
though NetBIOS was installed and running; this caused the installation to fail.
Needed files were not transferred from
the Notes server to the workstation. This
requires either cleaning out the Notes
directory entirely and starting from
scratch, or editing the notes.ini file to
delete all but its first two lines and starting the workstation installation process
again. In either case, it's not something
you'd do by choice at a 100-computer
site. Lotus says that the problem is most
200D
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likely caused by operating-system or network operating-system incompatibilities
and would have to be diagnosed on a
case-by-case basis.
Notes allows remote access over telephone lines. The idea behind this is to let
field staff call in and use the Notes databases just as if they were in the office.
Notes supports Hayes-compatible modems at speeds of from 1200 bps to
19,200 bps. The installation is simple
point-and-shoot selection using Windows' radio buttons and check boxes—

T

he first
time you install Notes,
you'll have aLotus
representative holding
your hand as you
learn the system.

COM1, click; Auto (modem-speed select), click; enable port, click; OK,
click. As easy as that. But the hardware
end was abit messier. Notes would not
talk at all to the first modem that was
tried (a Kyocera 1200-bps external unit).
The BYTE Lab eventually got it talking
to aSupra 2400-bps internal modem, but
only after much switch-fiddling and initialization-string experimentation. Once
the hardware and software recognized
each other, life got easy again. Calling
into Notes is, in fact, just like using
Notes on aLAN—but slower. Lotus recommends 9600-bps modems for Notes,
and using that speed can help.
User Notes
When you open a Notes workstation on
your computer, you see a typical Windows screen with a menu-selection bar
across the top and six tabbed, stacked
file folders in the main text area. These
file folders are your workspaces and
basic organizational tools. They hold
your address books and other databases.
You'll find some icons in one of the folders—at least server and personal name
and address books and a mailbox. You
can open any of the icons as you would in
any Windows application.
You can have many views of a database. Your mail, for example, could be

organized by sender, date, or keyword.
Notes comes with seven database templates and has an extensive language for
creating your own.
Notes will also import and export data
from other applications. It recognizes
Lotus 1-2-3 and Symphony worksheets;
ANSI Metafiles; .GMC, .GMF, and
.
PIC files; graphics pasted from the
Windows or Presentation Manager clipboard; Lotus Agenda files; word processing files from Lotus Manuscript,
WordPerfect, Microsoft Word, MultiMate, WordStar, DisplayWrite; and any
program that generates a plain ASCII
file.
One of the comments from the BYTE
staff using Notes was that it's slow. But
this is more of aperception problem than
a performance problem. A quick-anddirty benchmark test, loading and saving
a 66K-byte database imported from
Lotus Agenda, gave times of about 1/
2
1
seconds to load and 1second to close in
Notes. In Agenda, the same database
took 1second to load and 11
/ seconds to
2
close.
The Target of Notes
Notes is for large businesses. It carries a
price tag of $62,500 and comes complete
with installation help and training by
Lotus representatives. You also get six
months of maintenance and telephone
hot-line support, and 10 sets of manuals.
That price may sound high, but if your
business is large and you want a lot of
Notes workstations, it comes out to a
typical per-unit price for microcomputer
software. Your $62,500 buys you licenses for 200 workstations. That comes
to $312.50 per workstation. Additional
licenses beyond the original 200 are $295
each and are valid for either aserver or a
workstation. There is a hidden cost,
however. Like a LAN, Notes requires
administration—one or more users to
take care of it. The complexity of administration is up to the user.
If you can live with the lack of record
locking in Notes, and if you have enough
workstations to justify the cost, the program is worth a careful consideration.
Notes's well-integrated collection of features should be easy for the nontechnical
user to learn. And its ability to organize
group discussions moves Notes far beyond any capability of regular E-mail. •
George Bond is aconsultant in communications—electronic, traditional print,
and person-to-person. He has more than
20 years' experience with major information companies and is cofounder of BIX.
You can reach him on BIX as "gbond."

Why Developers
BLAST
by Communication Research

dANALYST for C & C++
by Buzzwords
dANALYST for C and C++ can help you
create, debug and document multi-user C
source fast with Blocking Diagrams, Var and
Function X-Ref and morel Network ready C
source Generator for Relational Screen
Painter, Report Writer & Menu Designer.
Meets the Standard C conditions to run on
DOS & Xenix./Unix & OS/2 & Novell.
LIST Price $296

PS Price $269

140
200
90

129
Call
189
Call

DEVELOPMENT TOOLS
AsmFlow
100

89

ao

Dr. Switch-ASE turns any size Clipper
application into a RAM Resident (TSR)
program that occupies only 13K of RAM. Dr.
Switch-ASE supports both Expanded and
Extended memory and is full network
compatible. Applications that include Dr.
Switch-ASE may be distributed royalty free.
PS Price 595

CLEAR+ For C

Call
97
89
Call

199
245
195
195
150
99
195
295
245
185

Call
199
179
169
139
89
179
249
199
139

Exsys Professional
795
Knowledge Pro Windows
695
Logic Gem by Sterling Castle
99
PC Plus -Texas Instruments 1995
VP Expert
249

695
589
89
1799
219

EDITORS

EXPERT SYSTEMS

CLEAR helps C developers understand and
document their code by automatically
producing these high-resolutions diagrams:
program flow chais, multi-level tree charts,
formatted source listings, function cross
references, and prototype files. While it
processes C applications, CLEAR analyzes
program's logic and reports logical
inconsistencies and syntactical errors. Also
available for C.
LIST Price $199.95
PS Price $179
FastFaxts 873-006
Circle 212 on Reader Service Card.
200
395
295
295
125
249
189
199
139
695
149
695
295
495

179
349
269
245
119
199
175
179
115
619
135
659
279
419

PS Price $269

GENERAL ADD-ONS

245
99
100
150

Sbrowse
Source Print by Powerline
TLIB
Zortech C++ Tools

LIST Price $295
FastFaxts 1674-001

FaatFaxts 1178-006
Circle 211 on Reader Service Card.

BRIEF
Cheetah
Edix
Epsilon
KEDIT
0Edit TSR
RimStar PM:Editor
Sage Prof Editor
SPF/PC -V2.1
Vedit Plus

by CLEAR Software

CLEAR +for C
Codan
dAnalyst for C
Documenter
Inside
MKS Lox & Yacc
MKS RCS
Poly Doc-SU
PC-Lint
Plink w/LTO
PolyMake
PVCS Professional
.RTLINK -by Pocket Soft
.RTLINK Plus

by Black & White Intl, Inc.

LIST Price $100

FastFaxts 966-001
Sourcer w/BIOS pre-proc.
sPORT by VVHS
Trapper
Zortech C Debugger

Dr. Switch-ASE

BLAST puts powerful data transfer, remote
control, scripting, terminal emulation,
datacompression, and other communications
magic into one product for PC, Unix, Xenix,
VAX, Macintosh, and even mainframe
communications... all with the same look,
feel, menu interface, protocol, and script
language! Easy for developers to link into
existing applications for automated, 100%
error-free data transfer and fast, reliable
remote control.

C Tools Plus -V6.01
C Utility
Greenleaf Functions
Greenleaf SuperFunctions
Opt-Tech Sort
Turbo C Tools

149
185
229
299
149
149

109
137
209
239
119
109

289
399
395
595
395
795
395
250
325
195
250
250
250

269
349
319
525
279
759
379
209
289
179
229
239
229

GRAPHIC ADD -ONS
Codemaster II
Essential Graphics
GraphiC
GSS Dev't Toolkit (Graphics)
Halo
Hoops
Matrix Toolkit 3.0
MetaWINDOW
MetaWINDOW/PLUS
PCX Programmer's Toolkit
HSC Sunscan
Sunshow Adv Image Toolkit
Sunshow C Image

FILE ADD -ONS
Accsys w/source
Btrieve ISAM -V5.0
Btrieve/N -multiuser
C-Data Manager
c-tree by Faircom -source
CBTREE
CodeBASE 4
C -Trieve
C-SOUAPIC
COL -full w/ source
db FILE/RETRIEVE -SU
UNIX or XENIX -MU
Faircom Toolbox Prof.
Faircom Toolbox Special
XOL
WKS Library

795
245
595
295
395
195
295
199
495
395
295
595
1095
695
795
195

739
199
479
259
329
179
279
189
429
359
279
569
889
539
649
189

875
450
595
95
450

789
309
549
Call
309

FORTRAN
FOR_C -FORTRAN 77 w/so
Fortran Opt. Compiler
Lahey FORTRAN F77L
Lahey Personal FORTRAN
MS FORTRAN -CodeView

Clarion Prof. Dey 2.1
by Clarion Software
Apowerful, easy-to-use DBMS application
developer, can cut development time by 50%.
Imports/exports dBase, BASIC, and DIF files;
interfaces with routines from C and Assembler.
Includes Report Writer for creating ad-hoc reports
and queries. Built-in LAN support: no run-time
system required for distribution. Recent winner of
PC Week, poll of corporations using programmable
databases.
LIST Price: $845

PS Price $549

Fasilearts 1005-004

THE PMM;RAMMlaet'S SHOP
800-421-8006

011 zitrigni
/M6 170

5 Pond Park Road, Hingham, MA 02043 • Canada 800-446-3846 • Mass. 617-740-2510 • FAX: 617-749-2018

MINIC
afflimtMoi0INMm4.0«

Credit card orders processed only when product is shipped. All prices subject to change. Intl, prices will vary.

BY790

Call Us First.
Vbcnt,11C

GREEIVI_EAF

Cogent HyperBase
by Cogent Software
Financial Mathlib
by Greenleaf
Financial Mathlib, an unprecedented C
library, furnishes programmers with
hundreds of financial functions, such as
amortizations, cash flow analysis, statistical,
and interest calculations. All these are performed without rounding errors, using
Greenleaf's exact decimal math. C
programmers can now write great financial
software easily!
LIST Price $395
PS Price $339
FastFaxts 55-028
NETWORKS
dBXL/LAN
Netware SQL
Netware C Interface

599
595
295

519
519
239

OBJECT-ORIENTED/C++
Actor
695
C Talk/views
450
C++ 80386 by Intek
495
SmalltalkN
100
Small tal kN-286
200
SmalltalkN-PM
495
Turbo C ++
200
Turbo C ++ Prof.
300
Zortech C ++
200
Zortech C++ Debugger
150
Zortech C ++ Dey. Edition
450

639
419
469
85
185
469
159
259
Call
Call
Call

OS/MS WINDOWS-SUPPORT
C -Trieve/Windows
395
DESQview
130
Graphics Server SDK
495
MKS Toolkit -Unix shell
249
MS Windows/286
99
MS Windows/386
195
MS Windows Dey. Toolkit
500
OS/286 or 386
495
OS/2 PM Toolkit
500

329
109
479
229
69
139
319
459
369

OTHER LANGUAGES
Modula-2 Dey. System
249
RPG II Dey. Systems
1600
TopSpeed MODULA -2 CompIr 100

229
1469
89

WATCOM C 8.0/386
by WATCOM
WATCOM C 8.0/386 is 100% ANSI C
optimizing compiler/runtime library for Intel's
80386 architecture, generating applications
for 32-bit protect mode. Features include:
protected mode version of the compiler;
VIDEO full-screen source-level debugger; MS
library4 source-compatibility; execution
profiler; high proformance linker; graphics
library; supports MetaWare High C 386
runtime calling conventions; SAA compatible
LIST: $1295
PS Price: $Call
FastFaxts 1044-004
See our ad on page 189.

*

Microsoft C 6.0
by Microsoft
The long-awaited C 6.0 is an integrated
system of powerful tools for professional
DOS, Windows and OS/2 developers.
Compiled programs are smaller and faster
than with C 5.1; new Source Browser allows
interactive browsing through a project
database.
LIST Price $495
PS Price $349
FastFaxts 502-112
StonyBrookProf. Modula-2

295

249

OTHER PRODUCTS
386 Max Professional
Baler
Carbon Copy Plus
CO/SESSION
Dan Bricklin's PageGarden
The Duplicator Toolkit-Pro 3.0
Fastback Plus
File Shuttle
Flow Charting ll Plus
Headroom
HiJaak
LapLink III
Link & Locate ++ -ROM MSC
Math Advantage
Norton Utilities Advanced
Paginate by Accumatics
PC Anywhere III
PC Tools Deluxe 6.0
PC Kwik Power Pack
Pizazz Plus
OEMM-386
Remote2
SpinRite II
Time $heet
Coterm 220

130
495
199
249
100
129
189
120
229
130
149
150
395
495
150
99
145
129
130
149
100
195
89
150
245

119
399
159
229
89
119
159
109
179
89
139
129
349
475
109
89
129
109
119
129
89
139
Call
135
219

149
189
150
149
125
300

139
169
109
109
109
269

TEXT SCREEN ADD-ONS
AEWindows
499
C Windows Toolkit
100
C Worthy w/forms
295
Greenleaf DataWndows
395
Hi-Screen XL Professional
325
JAM by JYACC
595
MEWEL
179
POWERSCREEN by Blaise
149
Vitamin C -source, menus
225
VC Screen -painter
149
Vermont Views-Obj+Source
890

459
89
Call
339
289
469
149
109
169
139
819

TURBO PASCAL
graphics-Menu
Turbo ASYNCH PLUS
Turbo Pascal 5.0 by Borland
Turbo POWER TOOLS PLUS
Turbo Professional
Turbo Programmer

UN1X/XENIX
ESIX Systemss
ESIXN 386 Devlp (2 user)
595
ESIXN 386 Devi unitd
825
Interactive Systems
Application Devel. 2user
1445
Network Developer 2 user 1495
Workstation Devel. 2 user 1995

569
769
1349
1399
1869

The ideal tool for creating intelligent
hypermedia-based documentation. HyperBase hypertext, graphics, expert system
capabilities of prolog & unlimited access to
external programs. HyperBase is being used
extensively for creating help desks, adaptive
computer based training manuals and
intelligent documents. No royalties with
Developer Version. Requires MS-DOS, 512K
memory.
HyperBase Dev. List $249 PS Price $219
HyperBase Pers. List $99 PS Price $95
FastFaxts 1353-006
Circle 213 on Reader Service Card.
Workstation Starter 2 user
495
Santa Cruz Operations
XENIX 286 Complete Sys. 1495
XENIX 386 Complete Sys. 1595
Recital
995
WordTech Quicksilver
995

469
1279
1369
889
839

Form Publisher for Windows
by FORMWORX
DTP software designed expressly for
making forms. Uses unique object-oriented
design techniques; incorporate text from
other programs; add graphics in PCX,
MSP, and TIFF, or scan in your own.
Compile forms into HP macros to print from
other programs. Over 550 standards forms
included.
LIST Price $249
PS Price $219
FastFaxts 1493-010

What is FastFaxts?
You now have access to literature on
any of our products via FAX
machine. Free!
1. Call 617-740-0025
from your FAX
machine's phone.
2. Follow the voice
computer's instructions and enter your
product's code
number (listed in
each product box or
in our catalog).
3. Hang up the phone
f
and await your
l
i
instant printout of
product literature.

Call 617-740-0025 from
any fax phone!

Total products currently sold by THE PROGRAMMERS SHOP For complete catalog call 1-800-421-8006.
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THE NEW MICRO-CAP III.
SO YOU CAN TEST-FLY
EVEN MORE MODELS.
It wasn't easy. But we did it. Made the
long-time best-selling IBM' PC-based
interactive CAE tool even better.
Take modeling power. We've significantly
expanded math expression capabilities to
permit comprehensive analog behavioral
modeling. And, beyond Gummel Poon BJT
and Level 3MOS, you're now ready for
nonlinear magnetics modeling. Even
MESFET modeling.
Analysis and simulation is faster, too.
Because the program's now in "C" and
assembly language. That also means more
capacity— for simulating even larger
circuits.
As always, count on fast circuit creation, thanks to window-based operation
and aschematic editor. Rapid, right-fromschematics analysis — AC, DC, fourier and
transient —via SPICE-like routines. The
ability to combine digital/analog circuit
simulations using integrated switch

Transient analysis

e?.

SChettlatle eallor

models and parameterized macros. And
stepped component values that streamline multiple-plot generation.
And don't forget MICRO-CAP III's
extended routine list — from impedance,
Nyquist diagrams and BH plots to Monte
Carlo for statistical analysis of production
yield. The algebraic formula parsers for
plotting virtually any function. The support
for Hercules, CGA, MCGA, EGA and VGA displays. Output for plotters and laser printers.
Cost? Still only $1495. Evaluation versions still only $150. Brochure and demo
disk still free for the asking. Call or write
for yours today. And see how easily you can
get ideas up and flying.
‘EMM
MM.

Monte Carlo analysis

JEW am

mlIMIMM“M.

1021 S. Wolfe Road
Sunnyvale, CA 94086
(408) 738-4387

Circle 266 on Reader Service Card
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252
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eople are pretty amazing creaand Alexander I. Rudnicky delve into
tures, if you think about it. Most
voice interfaces, in both theory and pracof us have five senses: sight,
tice. The voice interfaçes of today have
touch, taste, hearing, and smell.
come along way from those of the past.
Most of us have two legs to provide moNo matter how you look at it, the
bility and two hands for manipulation
screens of most microcomputers are
(we even have opposable thumbs to faflat—relatively, if not actually--and recilitate the task). On top of it all, our spequire that you work in two dimensions.
cies has one of the most highly developed
True, some packages let you create threebrains on the planet, endowing us with an
dimensional models, but what you see on
awareness and intelligence that enable us
the screen is either a2-D flattened image
to handle complex tasks. But only recentof the model or a2-D slice of it. Spatial
ly have we begun to realize some of these
information can make agreat deal more
talents and capabilities in how we intersense in 3-D than in 2-D. In "Telltale
face with our computers.
Gestures," Paul McAvinney looks at varThe graphical user interface was the
ious 3-D input options. One of them, 3first step toward recognizing that we are
Draw, is adesign tool that lets you sketch
more than the sum of our keyboards—but
in 3-D. Emanuel Sachs describes it in the
it was only the first step. Although we
text box "Coming Soon to aCAD Lab
tend to associate the GUI with the MacinNear You."
tosh, it has actually been around longer
Of course, the pièce de résistance is
than that. In "Smoke and Mirrors," Bill
the virtual environment. Got work to do?
Buxton makes acase for moving on to
Just jump right in and get your feet wet.
bigger and better things. After all, the
That may be a slight exaggeration, but
GUI and its requisite sidekick, the
the concept is fantastic enough to make
mouse, are limiting our input options by
you check for wet socks afterward. Actuletting one of our hands go to waste.
ally seeing in 3-D requires some sort of
One improvement would be to enter
stereoscopic vision. In "Living in aVirnotes and rough sketches directly into
tual World," Scott S. Fisher and Jane
your computer without keying them.
Morrill Tazelaar examine the 3-D world
While this doesn't use more of our abiliof virtual environments. No more flat
ties, it saves transcribing such things
images here. You can get right inside the
from anotepad to ascreen, amindless
computer and experience its images in
task if ever there was one. In "Sign Here,
full 3-D.
Please," Gale Martin, James Pittman,
User interfaces must meet the chalKent Wittenburg, Richard Cohen, and
lenge of using more of our human capaTom Parish discuss the merits and uses of bilities. If they do not, they will become
interactive tablets that enable these activcandidates for computer museums while
ities. In fact, you can enter signatures dithey are still in use. Many of tomorrow's
rectly into the computer, bypassing the
technologies are available today. Strange
hard-copy step completely.
as they may seem at first glance—_I too
Another input option is voice. Imagine
am much attached to my keyboard—they
being able to talk to your computer while
will broaden and expand our horizons
you use your hands or eyes for other purand capabilities to meet the challenges of
poses. What agreat way to take notes on
the 1990s and beyond.
along report. In "The Spoken Word,"
—Jane Morrill Tazelaar
Kai-Fu Lee, Alexander G. Hauptmann,
Senior Editor, State of the Art

ILLUSTRATION: MARC YANKUS © 1990
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network wherever, whenever, and

and operating system

however you need it. Whether it's

supported with certified
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Our philosophy of universal CeeriZectivity combined
with innovative technology has earned the

recognition in a very short time. It all

solution for laptop users. By
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MDM

connecting through the parallel
port, aPocket LAN Adapter gives you
the freedom to choose whichever laptop
fits your needs. It means no more slot
problems, no-tddress or interrupt conflicts,
and no jumpers to configure.

;Orton,

LAN solutions for laptops.

22231 Mulholland Highway, Suite 114 •Woodland Hills, CA 91364 •818/854-8755
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Smoke and Mirrors
Every time Iread about yet another GUI, Iget this feeling of
"déjà vu all over again." Isn't it time to move on?
Bill Buxton

L

ittle question remains that computers are more accessible today than
they have ever been before.
Introduced by the Xerox Star
and popularized by machines
like the Macintosh, the graphical user interface (GUI) has
had ahuge impact on the usability, usage, and usefulness
of computers.
But now, nine years after
the Star's introduction, Ifeel
locked in a time warp. This
sensation is reinforced every
time Iread about yet another
GUI. Each one triggers afamiliar flash of déjà vu.
Don't get me wrong. I'm
not complaining that the PC
and Unix worlds are finally
becoming fit for human consumption. Ihave the highest
respect for the teams that invented the GUI, but Ijust
can't accept that there are no
more significant breakthroughs to come.
In an industry as new as ours, it's too
early to rest on our collective laurels. We
can do far better than the "we can do
GUIs, too" attitude that is all too common today. We can explore and champion some of the emerging alternatives to
the GUI—alternatives as creative and
important in today's environment as the
Xerox Star was in 1982.
ILLUSTRATION: MARC YANKUS 1:1 1990

In the Looking Glass
Rather than use acrystal ball to look into
the future evolution of user-interface development, Iprefer to employ a little
smoke and three mirrors. Why mirrors?
Because they are reflective.
Using the first mirror, you can ask,
"How well does the system reflect the
human motor/sensory system?" Does it
acknowledge, for example, that most

people have eyes, ears, feet,
and two hands?
Using the second, you can
ask, "How well does the design reflect the human cognitive or problem-solving mechanisms?" For example, does
the system reflect how people
think and make decisions?
Finally, the third mirror
can test how well the technology reflects the sociopolitical
structure of day-to-day life
and work. For example, how
does the technology reflect or
support group activity or affect power structures?
Together, these three mirrors emphasize how user-interface design goes well beyond questions of how to best
design menus, or whether to
use ajoystick or amouse. To
be truly effective, a design
must provide areasonably undistorted reflection from all
three mirrors. Very few systems in use today stand up to this test.
Discussions of emerging or future systems tend to include the conflict between
technology and user-driven design. Too
often, change has been technologydriven, resulting in a tail-wagging-thedog situation, which creates more problems than it solves. The loser in this
conflict is usually the user.
continued
JULY 1990 • BYTE
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Every day, you turn pages with one hand
while you write with the other. You steer
your car with one hand while changing
gears with the other. You hold aruler or
Seen in this light, the real value of drafting machine with one hand and use
apencil in the other. All these tasks remultimedia is the role that it can play in
quire everyday motor skills that comsmoothing out the distortions seen in the
puter systems largely ignore.
first mirror. From this perspective, you
It seems to me that the Macintosh was
can reverse the question from "Why do I
designed for Napoleon: Unless you are
need two-handed input or audio?" to
typing, you can work all day with one
"Since Ihave two hands and two ears,
Look and Feel
hand tucked into your jacket. This is
The concept of "look and feel" has had a why doesn't this system permit me to use
great if you are one-handed, but awaste
them to full advantage?"
lot of attention recently. It encompasses
if you're not. The image of the user rethose aspects of the user interface reflected in the technology is lopsided.
The SonicFinder and Beyond
flected in the first mirror—the motor/
"Hands-on" computing is largely a
One of the most interesting pieces of softsensory system. Today's user interfaces
myth. It would be better called "handware that is circulating in the research
have far more look than feel, and the use
on" or even "finger-on." To accurately
underground is something called the
of sound is so impoverished that it does
reflect human potential, asystem should
SonicFinder. It was developed at Apple
not even rate amention.
let you scroll through adocument by maComputer's Human Interface Group by
Even the concept of "look" is impovnipulating atrackball with one hand and
Bill Gaver. The SonicFinder is aprotoerished. It is unidirectional and doesn't
using the other to point with a mouse.
type of the Macintosh Finder based on
take into account the capability of the
You should be able to scale an object
the novel proposition that most people
eyes to indicate direction (or to be used as
using apotentiometer in one hand, while
can hear. This may seem fairly obvious,
an input device, as the photo illustrates).
dragging it into position with the other.
until you look at the sonic vocabulary
In short, the balance is out of all proporOr, in a program like MacDraw, you
most computer systems use.
tion with what people are capable of.
should be able to move the drawing page
The SonicFinder uses sound in away
Technology may be able to render
under the window using a trackball in
that reflects how it is used in the everywonderful ray-traced images, but withone hand and keeping the "pen" in the
day world. You can "tap" on objects to
out mortgaging my house, Ican't purother.
determine their type (e.g., application,
chase asystem that lets me draw aline
High-end interactive computer-graphdisk, and file folder) and their size (small
whose thickness varies continuously
ics systems have used this type of interwith pressure (something Ican do with a objects have high-pitched sounds; large
action for years, but it has not yet peneobjects are low-pitched). When you drag
15-cent pencil). One of the first priorities
trated the mainstream microcomputer
an object, you hear a scraping sound.
of the next generation of user interfaces,
When a dragged object collides with a market. This is about to change.
therefore, is to correct the imbalance that
container (e.g., afile folder, disk, or the
the first mirror reflects.
The Bus Stops Here
Trashcan), you hear adistinct sound.
Many of the problems of having avariety
All this may seem to suffer from terMultiSomething
of inputs are logistical: How do you conminal cuteness, but how many times have
Multimedia is another topic that inevitayou missed the Trashcan when deleting a nect this device to that machine? The
bly arises when discussing emerging
Apple Desktop Bus (ADB) is agood atfile, or unintentionally dropped a file
technologies. The discussion usually intempt to address this class of problem. It
into afile folder when dragging it from
cludes two principal components: (a)
one window to another? Frequently, if provides an electrical, mechanical, and
Multimedia is the future! and (b) What is
logical standard for connecting input deyou're like me. Yet these are precisely
multimedia? The resulting debate is genvices to a computer. Thus, it becomes
the kinds of errors that disappear when
erally more than alittle confused.
easy to mix, match, and change devices.
you add sound.
Much of the excitement about multiBut perhaps the most important (albeit
Machines that exploit sound are fimedia is well founded. However, by defihidden) capability of the ADB is its abilnally becoming more common. It started
nition, multimedia focuses on the mediity to sense and distinguish among difwith the Commodore Amiga, which
um or the technology rather than on the
ferent simultaneously connected input
comes with rich audio and text-to-speech
application or the user. Therein lies apridevices. At the recent SIGCHI confermary source of confusion. If you take a capabilities. Now, audio is becoming an
ence, Dan Venolia and Michael Chen of
important ingredient in other platforms
user-centered approach, you quickly see
Apple's Human Interface Group demon(e.g., the NeXT machine). In fact, it is
that it's not the medium per se that is imstrated this capability using amouse and
the major interface in some systems (see
portant. Rather, it is the human sensory
a trackball together. The result was a
"The Spoken Word" on page 225).
modalities and the channels of communiprototype utility on the Mac that supThe challenge is in learning how to use
cation that multimedia uses that make it
ported many two-handed transactions.
audio effectively, not just for music or to
different. Therefore, the following terms
provide an acoustic lollipop, but as a This is aclear case of technology that
might be more appropriate and focused:
supports human needs and suggests betmeans of providing a sonic landscape
ter things to come.
that helps you to navigate through com•multisensory: using multiple
plex information spaces.
sensory modalities;
Handling the Pressure
•multichannel: using multiple
Just using two hands is not enough, howA One-Handed Waterloo
channels, of the same or different
ever. Another ability that people have
Just as most people can hear, most can
modalities; and
that current technologies don't reflect is
also manipulate items with two hands.
•multitasking: recognizing that

Despite the pitfalls, however, technology is an important element, not as a
force to drive future development, but
because of the opportunities that it affords. Knowing the technology can help
you create abetter match between what
can be done and what needs to be done.
However, you need to approach the problem from both ends simultaneously.
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people can perform more than one
task at atime (as driving acar
demonstrates).
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the hands' ability to control and sense
pressure. One place where this has been
recognized and used is in electronic musical keyboards. Each key has what is
known as "aftertouch"—the ability to
sense how hard the key is being pressed.
Hopefully, aftertouch will soon be
standard on mouse buttons, providing
natural control for line thickness, scrolling speed, and the speed of fast-forward
or rewind on videos and CD-ROMs. A
few manufacturers, such as Wacom and
Numonics, already make pressure-sensitive styli for digitizing tablets.
But no matter how well the look, feel,
and sound of auser interface are developed, it still may not fit how you think or
how you work; therefore, it will fail. Understanding these elements brings the
second mirror into focus.

By definition, information is that
which informs and can serve as the basis
for informed decision-making. Rather
than an information revolution, the current situation is more of adata explosion.
The combined advances in contemporary
telecommunications and computational
technologies have helped to spawn an era
where true information is more and more
difficult to find, and almost impossible
to find in atimely manner.
Information technologies that deserve
the name are less computational engines
than technologies that filter and refine
data into aform where it informs. Just as
you want systems to reflect how you
hear, see, and touch (the first mirror),
you want them to accurately reflect and
support how you think, learn, solve
problems, and make decisions (the second mirror).
The spreadsheet is one of the greatest
successes in the microcomputer world
because it fits the way that people think
about certain problems. Rather than generate masses of new numbers, it helps
you refine data into information by enabling you to explore and understand new

Data Overload
Would-be sages and futurists will tell
you that we are in the middle of an information revolution—a revolution whose
impact is matched only by the one that
followed the invention of the printing
press or the industrial revolution. Unfortunately, this is false.

continued

A nonintrusive eye tracker. A video
camera mounted under the display
tracks the position of the eye's pupil and
translates the data into screen
coordinates. Thus, the eyes can "point."
(Photo courtesy ofL. C. Technologies,
Fairfax, VA)

Here's the world's
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relationships. A similar notion is behind
one of the emerging "hot" topics of computer science: scientific visualization. Its
objective isn't to make pretty pictures
(although many are) but to render complex data in avisual form that enables
you to better understand the underlying
phenomena.
Thus far, scientific visualization has
been primarily ameans of presentation.
Data is rendered and displayed, but the
degree of interaction is minimal (largely
due to the computational overhead of the
rendering process). However, as machines become more powerful, such rendering techniques will be married to
state-of-the-art input technologies,
thereby creating rich interactive systems
for exploring information space. (The
technologies discussed in "Living in a
Virtual World" on page 215 and "Telltale Gestures" on page 237 are examples
of trends in this direction.)
Alone in the Corner
Back in grade school, when I misbehaved, Iwas taken out of the group and
forced to sit alone, usually facing the
wall or acorner. Now that I've grown up

and have acomputer, where do Ifind myself?—out of the group, sitting alone,
usually facing the wall or acorner. The
reasons are different, but the punishment
is the same.
The designs of the technologies used
in today's workplace have largely ignored the social dynamics (the third mirror) of how people work. You face walls
because the backs of the machines are so
ugly and full of cables that you want to
hide them. You are anchored to your designated position by the umbilical cord
connecting your computer to the wall
socket. You sit alone because virtually
all microcomputer systems assume that
you interact with computers one on one,
face to face.
Instruments of Change
Technologies have had amajor impact on
how you work, with whom you work, and
who has what power. That isn't likely to
change. What can change, however, is
who or what is in the driver's seat.
In the past, work has been automated
and technologies introduced based on
what was possible. If anew technology
became available, it was put in the work-

place and the organization had to adjust
accordingly. Since routine tasks were the
easiest to program, they were the first to
have technological support.
Of all the user-related changes emerging today, perhaps the most significant is
the change from this approach. We are
beginning to realize that rather than the
technology dictating the organizational
structure, the organization should dictate
the technology. The key to improved
productivity isn't the technology—it's
the people and how they work.
Ican't overemphasize the importance
of this change. No matter how perfectly
your icons and menus are designed, or
how well asystem supports you in performing your job, if you are doing the
wrong job, the system is afailure.
For example, putting computers into
patrol cars is intended to help police perform their job. But if the technology
causes the police to devote more time to
relatively minor offenses (e.g., unpaid
traffic fines) instead of to major crimes,
the system may be afailure. The courts
are clogged with minor offenses, and little has been done to help investigate serious crimes.
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Workstation, file server, stand-alone
PC or node—whatever you need, it's in
s ît
the Everex' line.
And all these machines rank at or near the
top of their class in performance benchmarks.
There are two main reasons. Zero wait-state
design. And Everex's proprietary Advanced
Memory Management Architecture (AMMA''').
EVEREX

e

etz,
386/33

486is

Thanks to AMMA, for example, the STEP
386/33 turns in asmoking 8.3 MIPS.
But if you think that's fast, take alook at
Everex's 88000 RISC-based systems. At up to
21 MIPS, the STEP 8820 and 8825 guarantee
the highest performance under both UNIX®
and MS-DOS
Even the STEPservesystems run like

STEP 486 is. STEP 386is,STEPserver, STEP 386cis, 286e, AMMA and Everex are trademarks of Everex Systems, Inc. 80386 and 386SX are trademarks of Intel Corporation. Other brand:
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A New Breed
The past 10 years have seen the development of a new profession: applied psychology. Traditionally, psychology has
been adiscipline that analyzed and tried
to understand and explain human behavior. Now, largely due to problems encountered in human-computer interactions, a new branch of psychology is
attempting to apply this understanding in
the context of adesign art. The shift is
from the descriptive to the prescriptive.
Today, asimilar phenomenon exists in
the discipline of socio-anthropology. If
you want the society and social structures of work (and play) to drive technology, the obvious place to look for expertise is in disciplines like sociology and
anthropology. Like psychology, these
are traditionally analytical, not design,
disciplines. However, change is coming,
and anew discipline is being born: applied socio-anthropology.
Hence, a new breed of anthropologists, such as Lucy Suchman and Gitte
Jordan (who last studied birthing rites in
Central America), are stalking the halls
of the Xerox Palo Alto Research Center.
They are studying the structure of orga-

nizations and work, with the intent of
laying the foundation for adesign art that
takes into account the larger social context. Like psychology, socio-anthropology is becoming aprescriptive as well as
analytical science.
Group Dynamics
Perhaps these social concerns are most
visible in the rapidly emerging areas of
computer-supported cooperative work
and groupware (see the In Depth section
of the December 1988 BYTE). This is a
prime example of the outside-in squeeze.
On one side, theory is growing out of the
applied social sciences; on the other, important enabling technologies—such as
LANs, new display technologies, and
video conferencing—are emerging.
Architectures like Xerox's prototype
System 33 will enable you to create, save,
index, annotate, retrieve, and share documents independently of how they were
created or stored. Human concerns, such
as retinal consistency (i.e., documents'
tendency to remain visually consistent)
and the reality of different platforms,
will drive the design.
Telecommunications, video, and com-

puter LANs are converging, resulting in
new forms of collaboration, such as the
Cruiser system developed at Bell Communications Research by Robert Root
and Bob Kraut, and Xerox's Mediaspace. By integrating arange of technologies, both systems permit adegree of
telepresence and remote collaboration
previously impossible.
Slowly but surely, the emerging technologies are going to let you come out of
the corner to take afull and active role in
the group. As all three mirrors start to
work together, they will let you do what
people do best—namely, be human.
Bringing Blue Sky Down to Earth
The danger in writing about technology
and the future is that you quickly fall into
the credibility gap. Ihave used some isolated examples to support my case for the
inadequacy of the GUI to meet the needs
of today and tomorrow. But are they only
isolated examples, or is there some evidence of anew trend?
Evidence for anew approach to userinterface design can be found in machines such as the GridPad, Scenario's
continued

ance desktop computers.
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8825

wildfire. The STEPserver 386, for example,
combines a33MHz 8038echip with AMMA,
making it the fastest machine in its class. And
they're both specifically designed for maximum
performance and compatibility with Novell
NetWare,
But the Everex systems offer more than
sheer speed. Most are upgradable. All come

STEPserver 286

STEPserver 386

with aone-year extendable warranty and a
one-year renewable on-site service contract
that also covers all Everex peripherals in
the system.
To find out more, can-800-334-4552.
We'll hand you the longest line in the world.
And the best performing.
REX-

and product names are trademarks or registered trademarks of their respective holders. G1990 Everex Systems, Inc.
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DynaWriter, Toshiba's PenPC, Sony's
Palmtop, and Go Corp.'s new laptop.
All these machines have portability and
on-line character recognition in common
(see "Sign Here, Please" on page 243).
These differences lead the way to more
than just achange of interaction style. By
being portable, the machines are freed of
the anchor of their power cord. The technology can go with the worker, rather
than the worker going to the technology.
This is an important change.
Similarly, compared to the GUI, the
stylus-driven interface better matches
the style of work and skills that people
have built up over alifetime of work and
education. While the systems' recognition skills are still fairly primitive, this
style of interface leads toward away of
capturing all kinds of spatial and temporal information, such as the types of figures and annotations found on blackboards and notepads.
Several different techniques have been
used for symbol recognition, including
template matching, feature recognition,
and neural networks. An early but elegant feature-recognition technique,
called trainable character recognition,

was developed by K. S. Ledeen in 1967.
It is described in detail in Newman and
Sproul l's classic Principles of Interactive
Computer Graphics (McGraw-Hill, 1973
and 1979). [Editor's note: Pseudocode
for the Ledeen character recognizer is
available on BIX. See page 5for details.]
Being mobile still may mean working
alone. But the wireless network communications of the Agilis System point toward a time when mobile workstations
will be able to communicate with each
other, and with larger systems such as
servers.
Perhaps nowhere do these concepts
come together better than in the new portable from the Active Book Company in
Cambridge, England. This package has
true workstation power (5 million instructions per second average, 10 MIPS
peak) in aportable package powered by
the Acorn RISC Machine's RISC processor. In addition to having astylus-driven
interface with character recognition, it
includes atouch surface that you can use
to "thumb through" the documents you
are reading or editing.
The true power and insight of Active
Book's machine come, however, from

other emerging technologies, especially
the new Digital European Cordless Telecommunications standard. In mid-1991,
there will be anew pan-European cellular
phone network, known as D1, that will
have adigital channel with built-in error
correction. Portable workstations like Active Book's will be able to network from
anywhere in Europe, even when in motion,
thus greatly increasing the range and scope
of both telecommunications and information technologies.
People should and must be at the center of all these new technologies. As
these technologies evolve, the concerns
become more complex and demand ever
greater attention. But Iwould argue that
there are grounds for optimism. As technologies evolve, so do the methods and
theories of design and analysis. New capabilities are emerging, and if you and I
so choose, we can reap their full potential by design in human terms. •
Bill Buxton is an adjunct professor of
computer science at the University of Toronto and a consultant for Xerox PARC
and Commodore Business Machines. You
can reach him on BIX do "editors."

And here's four more.

286c

386cis

The world's longest line just got longer.
The 286C'and the 386cis'are based on the
286/12 and 386SX' processors. (The 286c is easily
upgraded.) Both feature an attractive, low profile design. And zero-wait state gives them the
high performance you expect from Everex.
The new STEP 486/25 and 486/33 are hot
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even by Everex standards.The 486/33, for
example, clocks in at about 20 MIPS—well
into mainframe territory
To find out more, call 1-800-334-4552.
Better hurry. There's no telling how long
the line will be
VEREXif you wait.
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Cwhy dBASE
programmers
are excited!
correspond directly
to familiar dBASE
commands.

Build amulti-user,
85K, dBASE compatible application
using pulldown menus, 'Zs
popup windows, and
data entry from
pick lists.
Por table
•«.-0
When you are done,
port your application
to Unix, Microsoft
Windows and OS/2
without modifying a
single line of code.
Then watch as your
application runs many
times faster than corresponding dBASE, Clipper
or Foxbase programs.
Finally, you can keep
▪
.
•,
all the profits after you
have distributed unlimited
"
numbers of your executable
i•
programs royalty free.

Compatible
Code Base 4lets you access
and modify the data, index
and memo files of dBASE
Ill, dBASE IV, or Clipper.
Consquendy, you can take
advantage of dBASE compatible tools such as R&R
Relational Report Writer.
Switch between Turbo C,
Quick C, and Microsoft C.
Take advantage of integrated

Source Included

The "C" Library for Database
and Screen Management
«enfeeble wen the data, Index and
memo flies of dBASE and CLIPPER.

5

T

sot-rs'e
development
environments, sophisticated
debuggers, and programs
which compile and link
in seconds.
Learn Code Base 4by
consulting the comprehensive
206 page user's guide while
interactively executing Code
Base 4routines from a
learning utility. Then try
example programs from the
diskettes or the user's guide.
You will easily remember the
Code Base 4routines which
Circle 258 on Reader Service Card

III

As you become an
expert Code Base 4
user, you will find
yourself examining the
source code as you read
about the internal
operating principles
of Code Base 4.
Enjoy the benefits of
complete dBASE functionality, including data
entry, windows, menus,
multiple index files per
database, dBASE
expresâion evaluation,
fields, filters, relations,
reindexing, and editing.

Order Today
Order Code Base 4at $295
and you will soon know why
Sequiter Software Inc. and
most software dealers are
happy to give a30 day
money back guarantee!!
Call (403) 448-0313
Fax (403) 448-0315

SEQUITER 1111
SOFTWARE INC. 1111

P.O. Box 5659, Station L
Edmonton, Alberta
Canada T6C 4G1

The IBM RISC System/

Designing on any other workstation

Whatever you're creating, you'll sail into awhole
new age with any of the four POWERstations in the
RISC System/6000
family. Because
POWER (Performance Optimization
With Enhanced RISC)
processing can give
you performance
you've probably only
dreamed about:

up to four instructions per machine cycle, 42 MIPS
and 13 MFLOPS. Suddenly, complex designs don't
take eons anymore.
The four RISC System/6000 POWERstations
feature arange of graphics processors from grayscale
to Supergraphics to satisfy any graphics demand.
Great news for Power Seekers working on animation,
scientific visualization, medical imaging and engineering solutions like CADAM ,CAEDS - and CATIA7
And for electrical design automation, there's IBM's
all new CBDS' and an arsenal of over 60 EDA appli-

IBM Is aregIstered trademark and RISC System/6000 and CAEDS are trademarks of International Business Machnes CorporaIlon CADAM ,s atrademark of CADAM INC CATIA ,s a
trademark of Dassault Systèmes. CBDS is atrademark of Bell Northern Research Corporeal.
HAGAR THE HORRIBLE Charetere,) 0 1990 King Features Synacate, Inc. k) IBM Coro 1990, all nghts reserved.

6000' family.

will seem downright primitive.

cations from more than adozen vendors.
With every POWERstation, you can get an almost
unimaginable palette of 16 million colors, which gives
you 3D images so realistic, they fairly leap off the
screen,with super sharp resolution of 1,280x1,024 pixels.
And when it's time to call in the heavy artillery, the
POWERstation 730 draws nearly one million 3D vectors per second. Like all POWERstations, it can come
complete with its own graphics processor, freeing the
POWER processor to rapidly create and analyze your
designs. All at prices that won't sink anybody's budget.

So if you're tired of paddling upstream with
yesterday's performance, call your IBM marketing
representative or
Business Partner to
find out more about
the RISC System/6000
family. For literature,
call 1800 IBM-6676,
ext. 991.
Civilization never
looked so good.
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For the Power Seeker.
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Recently Byte magazine
performance tested 26 VGA
monitors. 26! Of the 26, one monitor
stood out above all the rest. In a
burst of eloquence, Byte's Testing
Editors called that monitor "a rose
among the thorns." *

We call it the CM-1296
You'll call it "remarkable."
- et:Mae
We'll send you afree reprint of the Byte article,
complete specifications of the CM-1296, and detailed
information about all the monitors in our line. Just send
us your business card, or call 1-800-827-2850, ext. 213.
Tatung Company of America, Video Display Division,
2850 El Presidio St., Long Beach, CA 90810

O TATUNG®
at Its best.

•S.

Diehl, H. Eglowstein, BYTE, 3/90
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COMPUTING WITHOUT KEYBOARDS

Living in aVirtual
World
Stereoscopic vision lets you enter 360-degree 3-D virtual environments—
and do real work there
Scott S. Fisher and Jane Morrill Tazelaar

1

magine learning about
computers by taking a
trip inside them. You
can look to the left or
the right as your whim dictates because you have acomplete 360-degree image-surround viewpoint available. If
aparticular chip catches your
eye, you can approach it and
look at it from all sides. You
can see firsthand how it connects to the board and how it
relates to other chips. You can
"walk" the circuits to see
where they lead. If you see
something that you don't
understand, you can pick it up
and examine it more fully.
Sounds like Tron, doesn't it?
Imagine creating a threedimensional model with a
CAD package. But, instead of
viewing it on a 2-D screen,
you put on aheadset or turn to
a stereoscopic viewer and
move into 3-D space with
your model. You move around the model
and into it, seeing it from all sides, looking for errors, making sure that what you
created was what you intended to create,
and fixing problems in real time.
Once again, science fiction is turning
into science fact. Three-dimensional virtual space is becoming another option in
the panoply of interfaces available. And
the more you think about it, the more apILLUSTRATION: MARC YANKUS © 1990

plications come to mind. Architects
could tour their buildings during the
planning stages, thus discovering problems while they're easily and inexpensively fixed. Doctors could practice delicate surgery without risk to the patient.
Computer operators could enter avirtual
data environment, manipulate data and
monitor system tasks, move windows
around in three dimensions, push simu-

lated buttons on virtual control panels, or reconfigure the
system as needed without
leaving the console.
A variety of technologies
enable this dimensional
switch. One is the stereoscopic vision that allows you to see
in three dimensions. In the
real world, depth and distance
perceptions are possible because we have two eyes, each
of which sees the world slightly differently. To translate
this ability to the virtual
world, that perceptual difference must be maintained.
Therefore, two screens are
necessary, each of which provides aslightly different view
of the subject. And for each
eye to see only the screen containing its view of the world,
these screens must be shown
only to the appropriate eye.
Head-mounted devices and
stereoscopic viewers provide
this type of interface.
A New Style of Headgear
One of the leaders in the research into
head-mounted devices is NASA's Ames
Research Center. The intent is to provide
a multisensory, interactive, 3-D interface for use with the space program, but
the resulting environments and devices
continued
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are far more versatile than that focus
would suggest. The scientists at Ames
have developed the Virtual Interface Environment Workstation (VIEW), awideangle, head-mounted, stereoscopic display system that the operator's voice,
position, and gestures control (see photo
1). This system enables you to explore all
360 degrees of avirtual environment and
interact with it in various ways.
The idea of surrounding an operator in
a360-degree virtual world is not new. In
1958, Philco developed aremote stereocamera pair and head-mounted display.
And Dr. Ivan Sutherland helped to create
ahead-mounted transparent 3-D display
system while he was at Harvard. Some
current head-mounted devices show a2D display to one eye while the other sees
the real world. (See the text box "You
Say You Want an Evolution" on page
218.)
The original head-mounted displays
developed at NASA Ames were retrofitted into amotorcycle helmet. The visor
contained two LCDs, one for each eye,
with 100- by 100-pixel screens. The current headset, however, is much lighter
and far less claustrophobic than this hel-

Photo 1: VIEW is awide-angle, headmounted, stereoscopic display system
controlled by the operator's voice,
position, and gestures.
met was. The ultimate aim is to come up
with asimple visor-like apparatus. Several devices on this order are currently in
prototype. In addition to their 3-D display capabilities, they also include a
head-tracking device, amicrophone to be
used for continuous-speech recognition,
and earphones for 3-D sound cueing.
The sense of entering avirtual reality

FAST SCSI STORAGE

Compcuible with 2861386, Apple II, Tandy, Atari, Amiga,
SunMicrosystetn, Macintosh, Silicon Graphics, Next
A-Hive -Enclosure for SCSI Drives
-Room for 2.11H or I-HI drive
30 Watts
$119.
-Incl. all

internalreks

65

dire n.4"x5.5"

Half Shell-Compact Hard
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WattteSM9,

4aMB

$523

Hermit Crab-Portable Hard Drive (2.8"x53"x73")
Hermit Crab Shell

$399
$69

SCSI liard Drive 32MB to 760MB

$299

32MB to 200MB

28ms

to

12ms

44MB
$529
SCSI Tape Drive 50MB to 155MB $389
ZIID/4Floppy 286/386 Controller
Cartridge Hard Drive

1:1 I6MHz MFM/RLL

KT/AT/286/386 SCSI/ESDI/MCA Controller
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CORPORATION
Tel:408-432-9025
?.15611 O'Toole Ave, San Jose,CA95131 Fax:408-943-0782
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is reinforced by the wide-angle image
that can be generated in high resolution
(up to 1000 by 1000 pixels). The image
appears to surround you, and the headtracking technology (with six degrees of
freedom) enables you to change your
point of view by simply turning your
head. The effect is one of being present
within acomputer-generated (or remotecamera-recorded) world. To maintain
this effect, the image is updated in real
time (up to 30 frames per second) when it
changes. In addition, the two displays are
closely synchronized to present coordinated images to the eyes. Eye cups are
used to prevent any ambient light from
interfering with the illusion.
As the technology evolved, so did the
desire to be able to interact with the virtual environment—to touch its objects,
pick them up, examine them, and even
speak to or about them. NASA Ames
also developed enabling technologies
that allow interaction with this virtual
world. This interaction can be tactile
(using touch-oriented technologies), verbal (using speech recognition), or optical
(using eye-tracking technology).
continued
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You've heard all about those
"Super-Big-Number-One" cartridges.
We've heard all about you
wanting Solutions, not numbers.

Introducing the Solution /I '
m
series of font cartridges,
featuring the quality, handtuned fonts, most requested
by demanding laser printer
users.
For those special needs, the
Custom Solution HT"' cartridge
is custom engineered for your
unique requirements. Your
Custom Solution
cartridge
will include fonts, logos, signatures or other graphic images.
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PERISCOPE® IV
THE

REAL-T1ME

SOURCE-LEVEL DEBUGGER

W

ith Periscope Model IV, you
can debug your software while it runs
at full speed, something no softwareonly debugger can do.
You can also examine the execution
history of ahardware interrupt in
Periscope IV's real-time trace
buffer, something else no
software-only debugger can
do.
When
Periscope
The Going W helps
Gets
you debug
Tough...
most any program, but is specially designed to
debug programs that software-only
debuggers can't. Model IV users use it
to debug TSRs, ISRs, device-drivers,
DOS, BIOS, communications software,
real-time data acquisition programs,
multitasking software, network software, keyboard drivers, disk caching
software, systems software, spread
sheets, EMM products, and so forth.
"Periscope is my #1 favorite program... Iwould rather change my editor
than my debugger," writes Phil Mayes,
who used Periscope IV to track down
some very elusive bugs causing
intermittent corruption.
Periscope IV provides source-level
support for popular PC compilers and
linkers, such as those produced by
Microsoft, Borland, and others, and it
The Periscope manual, software, breakout switch and quick-reference card are
included with Model N.

"The Model IV
hardware really
makes Periscope
shine, especially
when you've got
timing-related
problems. Ican
now track down
changing pointers
and altered buffers
on my 386. I've
been using it to
debug Crosstalk'
Mk. 4and there's
just no better way
to do it."
JEFF GARBERS

Director of Software
Development
Crosstalk Communications

runs on most any 80286 or 80386 at
speeds up to 25MHz.
The new Remote Debugging
feature lets you use Periscope W to
debug programs running on IBM
PS/2s and compatibles. The
optional Plus board keeps Periscope from using any of the
lower 640K, so Periscope
can't be overwritten
and doesn't use the
memory your program
needs.
FREE I
PeYou can try
Periscope IV
10-day
for ten days at
Evaluation
no charge before you buy it. Call
our toll-free number for details.
Periscope IV prices range from
$2195 for a16 MHz 80286 system to
$2995 for a25 MHz 80386 system.
The optional 512K Periscope PLUS
board is $400.
Given the value of your time, can
you afford not to try it?
Call Toll-Free Today for
More Information or to
Order Your Periscope:

800-722-7006

In the UK call Roundhill Computer
Systems at 0672 84 535. In Germany call
H+B EDV at 07542 6353 or ComFood at
02534 7093. In Sweden call LinSoft at 013
124780.

The

Periscope
Company, Inc.

1197 Peachtree St., Plaza Level
Atlanta, GA 30361
404/875-8080 • FAX 404/872-1973
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You Say You Want an Evolution
Bob Ryan
all advances in man-machine
Notinterfaces
involve radical new

technology. Some advances are more
evolutionary, although they can have
revolutionary effects.
A case in point is The Private Eye, a
computer monitor from Reflection
Technologies (see photo A). Like the
CRT display on your desk, it outputs
characters and graphics from apersonal
computer. The difference is that The
Private Eye weighs amere 2% ounces
and fits easily in the palm of your hand.
Red Lights and Mirrors
The Private Eye uses a 280-element
LED, an adjustable lens, a vibrating
mirror, and the persistence of your vision to produce a720- by 280-pixel display in aviewing window less than 1
inch square. It produces CGA text using
a9- by 11-pixel font instead of the normal 8by 8, and standard 640- by 200pixel CGA graphics.
Unlike aconventional CRT display,
which "paints" its output 1pixel at a
time from the top left to the bottom right
of the display, The Private Eye works
with whole columns of pixels at once.
When attached to apersonal computer,
for example, it gets each output frame
from its specialized display-adapter
card and stores the frame in abuffer. It
then uses the data for the first column of
the display to activate its 280-element
LED. A mirror reflects this output into
alens, which focuses it onto your eye.
Next, the second column of the display activates the LED, while the mir-

It's What's Inside That Counts
Within the headset, the twisted-nematic,
monochromatic LCDs accept astandard
National Television System Committee
signal and need some sort of backlighting (current versions use very bright,
miniature fluorescent tubes that create a
contrast ratio of about 7to 1). The current size of each display is 3.9 inches (on
the diagonal) with a4-to-3 aspect ratio.
LCDs were used because they are
lightweight, safe, and inexpensive, and
they draw little power. Their resolution
at present is 640 by 220 pixels with approximately 16 levels of gray scale. They
are viewed through apair of wide-angle
magnifying lenses mounted about 5mil218
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Photo A: The Private Eye computer
monitor is more useful than it may
first appear. It lets you view
important data while simultaneously
working on tasks, and it provides the
ultimate in portability.

ror changes angle slightly so that the
second column is reflected to the right
of the first. It repeats this procedure for
all 720 columns of the display, 50 times
per second. Because your eye fools your
brain into thinking that it sees all 720
columns at the same time, you see the
complete 720 by 280 display.
Focal Points
Because The Private Eye uses alens instead of ascreen, you can focus its output to appear close at hand or far away.
This is important, because The Private
Eye works with one eye only. To prevent
eyestrain, you focus both eyes on the
same object and then focus The Private
Eye so that it appears as far away as the
distant object. The output is thus superimposed over the background.

limeters from the screens. These lenses
distort the displayed image with a "pincushion" effect. To compensate for this
distortion, the image capture or generation technology must create a "barrel"
distortion compensation in order to represent the image correctly.
The very wide-angle field of view of
these optics is also key in the display.
The feeling of being in avirtual world requires that the field of vision closely resemble that of human binocular vision. A
small window into the virtual world will
not suffice. The displays must completely fill your field of vision to give you a
true sense of being present in the virtual
environment (120 degrees both horizon-

Because you don't coi stantly change
focus between your di splay and the
background, The Privai e Eye lets you
work at other tasks whi le viewing important data. With the headset attachment, it also frees your 1
hands for other
tasks. For example, asuirgeon could position The Private Eye fc rviewing vital
patient information wi th an upward
glance without breaking concentration.
In addition to providii gfreedom for
hands and eyes, The PI
ivate Eye also
obviously redefines the lower limits of
portable computing. Sy stems using it
promise to make vest-po ket computers
apractical reality. The Irivate Eye can
also enhance the utility cfproducts that
don't currently have afu 11-size display.
For example, it can add cisplay capability to ahand-held fax or 2radio pager.
Changes in Perception
While The Private Eye tses some very
interesting technology, idoes not represent anew paradigm fo getting information from acomputer .It remains a
recognizable member of the family of
computer displays.
What The Private Eye demonstrates
is how an evolutionary ac vance in technology can change how v.re interact with
computers. By making displays more
portable and less obtrut ive, it makes
many more areas acces sible to cornputers. Imagine what the next evolutionary advance will bring.
Bob Ryan is aBYTE techn ical editor. He
can be reached on BIX as "b. ryan."

tally and vertically, with up to 90 degrees overlap in the binocular fields).
The headset also contains a tracking
device that detects where within the environment you are looking. Currently,
NASA Ames is using an electromagnetic
device for this purpose, one that can determine where the head is within amagnetic field. It combines azimuth elevation
and roll information with x,y,z position
information (with 0.03-inch resolution
and 0.10-degree accuracy). With this information, the system can refresh the
image shown to one that matches the position of your head. New images are
drawn so quickly that it feels as if you're
continued
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386AE FILE SERVER

How to plan your LAN.
You'll need a pencil.

With one call you can plan on substantial
savings over the big name computers which,
despite high clock rates and even higher price
tags, are not really optimized for networking.
And you can plan on 100 percent compatibility with all versions of Novell's NetWare
because Samsung's LAN hardware was codesigned by Novell.
THE TESTING WENT IN
BEFORE THE LABEL WENT ON.
Samsung's 386AE and PCtermina1/286 have
been tested exhaustively and certified by
Novell for compatibility with all popular networking products. In fact, Samsung's 386AE
is one of 3 fileservers certified by Novell to
run NetWare 386.
Novell's engineers successfully tested
the PCtermina1/286 in 1200 network
configurations...with 50 units running at once!
No other computer manufacturer can make
that claim.

What's the difference? Take our 386AE
Fileserver. It includes Novell's Advanced
BIOS and 8expansion slots to accommodate
multiple network interface cards and disk
controllers. Plus an oversize power supply
for driving dual high capacity hard disks and
tape backup system. Plus 4 megabytes of
memory for disk caching.
Then there's Samsung's PCtermina1/286
Diskless Workstation with abuilt-in Ethernet
interface and Remote Boot EPROM.
And not to be overlooked is our 16-bit
SE2100 Ethernet Interface Card which provides up to twice the throughput for the price
of an 8-bit card.
CALL TODAY.
For the name of the Samsung
reseller nearest you, call us today

at 1-800-624-8999, ext.851.
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The 386AE and PCtermina1/286. More than affordable. C8 SAMSUNG
Circle 247,,i Reader Service Card (DEALERS: 248)

Ines Corporation.

NETWORKING VS. NOTWORKING.

That's to write down the telephone number
on the bottom of this page. Which will connect you with Samsung's nationwide network
of resellers. And the Samsung/Novell colabeled line of LAN hardware.
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An Alternative Approach
counterbalanced CRT-based
Thestereoscopic
viewer provides an al-

ternative virtual-environment viewing
technology that should be easier to integrate into the typical desktop environment than the head-mounted device. Its
display characteristics are similar to
those of the headset. However, the
CCSV sports handles with which you
can move it around to aconvenient position, much as you would apair of binoculars (see photo B).
Although the CCSV is not headmounted, it is head-coupled. The device
is mounted on acounterbalanced kinematic linkage (permitting unrestricted
motion within a35-inch radius from a
fixed point of attachment) and includes
adual-CRT-based stereoscopic viewer
with wide-angle optics, a dedicated
microprocessor system that monitors
joint angles in the linkage, and avideoelectronics box.
The device includes adedicated 8088
microprocessor card, an AID conversion card, and an RS-232C communications card housed in an STD-bus box.
The software that is executing on the
microprocessor polls the RS-232C line
waiting for data requests from the host.
When adata request comes, the STD
system assembles the current values of
the six AID channels (one for each of
the joint readings that the host translates
into angles) into a12-byte packet. Then
it sends this packet over the RS-232C
interface to the host at speeds of 9600
bps to 19,200 bps. (In the next version
of the CCSV, NASA Ames is planning
to replace the STD box with an IBM PC
or AT.)
The CCSV provides awide field of
vision, 360 degrees of freedom, and a
strong three-dimensional illusion, and it
lets you easily enter and leave its virtual
world. Imagine how awkward it would

really there (the typical pixel response
time is about 32 milliseconds).
There are some disadvantages to the
headset approach. For one, while you're
wearing a headset, you're pretty well
tethered to one place. For another, it's
more complicated to switch back and
forth between different tasks if you have
to take off the headset every time you
want to see something outside the virtual
world. And you may need to view some
things in higher resolution than the cur220
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be to try to take aquick peek at something through ahead-mounted device.
How Does It Differ?
This viewer uses two inexpensive ($50)
black-and-white TV screens (4 1
2 inches
/
on the diagonal and with a4-to-3 aspect
ratio) with integral implosion protection
and meeting radiation x-ray emission
standards. CRT faceplates are flat
(within 0.006 inch) for both internal
and external phosphor-bearing surfaces. In this case, flat matters; the
optics of the CCSV were designed assuming aflat-image source.
The CRT screens display about 400
lines each. While this resolution is quite
modest, compare it to the headset's
LCDs (about 220 lines each). The color

Photo B: The CCSV, astereoscopic
viewer fixed on acounterbalanced
kinematic linkage, lets you easily
enter and leave the virtual world.

rent LCD-based headsets allow. Thus, a
separate CRT-based stereoscopic viewer
was developed to supplement, and in
some cases replace, the headset (see the
text box "An Alternative Approach"
above).
Another technology under investigation at NASA Ames is eye tracking. Eye
tracking will reveal the point at which
your eyes converge—that is, where they
are focused. Thus, you could pull down
menus or move acursor simply by look-

mask used by current color LCDs further reduces their effective resolution
by more than 50 percent, so the improvement in the resolution is quite noticeable.
You can place diffusion filters in
front of the LCD to reduce the graininess, but they blur the images. The filters also blend the color triads. Since the
CRTs in the CCSV are analog devices,
they have no shadow mask. Thus, individual pixels appear as asmooth image
rather than as an array of dots.
But It's Not Perfect
The optics in the CCSV introduce a
chromatic aberration that appears more
pronounced than that in the LCD viewers. It is particularly noticeable along
the borders of computer-generated
images; the change in contrast creates a
blue or yellow fringe effect. This is
probably due to the increased contrast
ratio of the CRTs. Using color CRTs
wouldn't solve the problem, because the
shadow mask would be visible through
the wide-angle optics.
The CCSV also suffers from the pincushion distortion seen in the headset.
Again, this distortion is balanced with
an equal but opposite barrel distortion
when using a remote camera. Computer-generated graphics, however,
don't compensate for this problem, but
it's not as distracting as you might
think. You have to really look to find it.
Another problem with the CCSV occurs in agroup work environment. As
you pass the device from one person to
another, the viewpoint changes. It
would be nice to have some sort of
"viewpoint freeze" button on such a
unit so you could easily pass the device
to someone else and know that he or she
will see the exact same point in a3-D
image that you were looking at.

ing at acertain point. In addition, the options for depth-of-field information increase when eye tracking is used. (For
more information on eye tracking, see
"Between Man and Machine," September 1988 BYTE.)
Plans for the VIEW system's near future include
•correcting the distortion problem
on computer-generated images,
•speeding up the frame refresh rate,
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... to your data collection and
• raising the resolution,
• adding color display elements,
• adding spatially correct 3-D sound
cueing,
• providing tactile feedback,
• integrating multiple viewpoints,
and
• creating multiple workstation
configurations that allow the
various operators to be present and
interactive in the same virtual
environment.
A Portable, Interactive Workspace
Unlike most 360-degree virtual environments, such as flight simulators, VIEW
doesn't use large, special-purpose projection configurations. It is portable and
inexpensive and doesn't require a large
amount of space or equipment. Compared to other head-mounted displays, it
is unique; it presents a stereoscopic
image that is very similar to human binocular vision. It also uses state-of-the-art
speech, auditory, and tactile inputs.
The VIEW system provides a level of
interaction that can reduce your workload and training requirements while increasing your productivity. It does this
by providing auniform, graphical interface for a variety of tasks, and multimodal channels for speech, touch, and
vision inputs. Seeing task-related information in afull 360-degree 3-D environment can increase your awareness and effectiveness in monitoring spatial tasks
and spatial portrayals of 2-D tasks. •
BIBLIOGRAPHY
Fisher, Scott S. "Virtual Interface Environments." The Art of Human -Computer
Interface Design. Brenda Laurel, ed.
Reading, MA: Addison-Wesley, 1990.
Fisher, S. S., E. M. Wenzel, C. Coler,
and M. W. McGreevy. "Virtual Interface Environment Workstations." Proceedings of the Human Factors Society,
32nd Annual Meeting, 1988.
McDowall, E., M. Bolas, S. Pieper, S. S.
Fisher, and J. Humphries. "Implementation and Integration of a Counterbalanced CRT-based Stereoscopic Display
for Interactive Viewpoint Control in Virtual Environment Applications." In Stereoscopic Displays and Applications.
John Merritt and Scott Fisher, eds. Proceedings of the SPIE 1256, 1990.
Scott S. Fisher is a research scientist at
NASA's Ames Research Center (Moffett
Field, CA). You can contact him on BIX
do "editors." Jane Morrill Tazelaar is
BYTE 's senior editor in charge of the
State of the Art section. You can contact
her on BIX as "janetaz."

data entry problems!

The Psion Organiser II
dCAPP
Psion Gives You the Answers!
With eight different Organiser II models to choose from, Psion lets
you select the Organiser Il that best meets your needs. Standard
configurations are available with or without built-in software programs, and provide the options of either two or four lines of LCD
display, several different
keyboard designs, and from 32K
to 96K of internal RAM memory.
All Organiser units can use our
removable and interchangeable
memory modules, allowing the
Organiser Il to be configured to
meet your unique data and
program memory requirements.
POWER
The Organiser Il is a powerful
hand held computer capable of
running a broad range of prewritten programs. When an off
the shelf program just won't due,
you can custom program the
Organiser Il to the unique
requirements
of
your
application. From inventory
control to remote sales order
entry, the Organiser II has the
power to do the job.
PERIPHERALS
For jobs ranging from simple
data collection to an RS-485
factory floor network, the
Organiser II has the right tools
for the job. Peripherals include
Bar Code Wands, Laser
Scanners, Mag Card Readers,
Portable Modems and Printers,
Carrying Cases, all the way to a
broad range of interfaces which
include serial, parallel and
multiple types of SPC devices.

dCAPP Gives You the Solution!!
•dCAPP data collection software is completely user configurable
allowing even non-programmers the ability to create their own
custom data collection program for the Organiser ll in amatter
of minutes, including its own operating instructions manual. •
dCAPP data collection software is completely user configurable.
Keyboard, Magnetic Card, or BAR CODE input. •Direct Interface
to most Database and Spreadsheet programs; (dBASE 3, dBASE
4, Lotus 123, DIE, and many others).
TYPICAL APPLICATIONS: Inventory Control; Stock Taking;
Tools and Equipment Control; Sales Route Accounting; Quality
Control and Inspection Reporting; Tank Farm Gauging; Stores
Accounting; Plant Inspection; and More ...

For more information, contact:
XEC Products

13630 58th Street North, Suite #103
Clearwater, Florida 34620
(813) 531-1422
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Colin Chilvers prefers that his nightmares show up on the

1990 Sony Corporahon

0y

Amen° Sony os orepsteed irodemork.

When you're an Oscar-award winning
Special Effects Director with $20 million on the
line, there's one demon you never want to see.
Afloppy disk that flops.
So Colin Chilvers, the special effects genius
behind "The Legend of Hell House," "The
Rocky Horror Picture Show," three "Superman"
movies, and director of TV's "War of the Worlds,"
and the "Moonwalker/Smooth Criminal"
video, takes no chances.
He relies on Sony, the worldwide innovators
who developed the 3.5" floppy disk format.
Because it takes more than talent and
money to make amajor movie fly. And each
of his multi-million dollar productions features
vast computer generated data. From script
writing and production schedules to shot lists,
insurance and crew sheets.
If Chilvers loses ¡ust one of these vital
bytes, he knows it could cost him his singleminded vision.
So avoid nightmares. Specify Sony floppy
disks and data cartridges.
No director can risk aflop. And neither
can you.

SONY
Circle 317 on Reader Service Card
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AWESOME ... PERIOD

• INTEL 25MHZ i486 CPU/FPU
• FULL 16MB of 7ONS System Memory
• Tower Case with 450/W Power Supply
• ESDI Caching Disk Controller with
Dedicated Processor and 512K Memory
• Super Fast 383 MB ESDI Hard Drive
• 1024 x 768 Premium VGA Card
• 14" Premium VGA Color Monitor
• 1.2MB & 1.44Mb Floppy Drives
• 2 Serial & 2 Parallel Ports
• 101 Key Keyboard
• Cheetah Gold 425/D $9,995 !
(Other models from $5,995)
• Price subject to change
• 20% Refundable deposit required
• Subject to availability of INTEL
25MHZ 80486 chips. A surcharge may
apply if Cheetah's cost of 486 chips
exceeds S950 each.
• VISA, MasterCArd and American Express
add 4%
• Delivery date subject to the availability
of 1486 chips.
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COMPUTING WITHOUT KEYBOARDS

The Spoken Word
Replace the "look and feel" of GUIs
with the "ask and tell" of voice interfaces
Kai-Fu Lee, Alexander G. Hauptmann, and Alexander I. Rudnicky

A

lthough you no
longer use toggle
switches to communicate with
computers, computer input is
still more of abarrier than a
gateway for the average person. Voice interfaces offer the
possibility of interacting with
computers using our most natural and best-developed communication skill—speech.
The promise of speech-recognition technology is that it
will remove the communications barrier between people
and their machines. It will
make the power of computers
available to everyone, and it
will help those who use computers daily to do so more
effectively.
Besides ease of expression,
speech offers many other advantages in communicating
with your computer. Speed is
one: Most people easily speak
at rates of 200 words per minute, yet few
can type better than 60 wpm. Speech can
also remove some of the physical limitations of interacting with computers: You
could control your computer while working in the dark (say, in aphotographic
darkroom) or without sitting at the keyboard (e.g., while rummaging through a
file cabinet or reading in information
over atelephone).
ILLUSTRATION: MARC YANKUS © 1990

offers unique advantages not
available in other types of interfaces.
Speech Background
Two decades of R&D have established the importance of
the following dimensions in
understanding the properties
of agiven speech-recognition
device:

Speech recognition can even let you
use acomputer in places where it would
otherwise be impossible or dangerous—
imagine being able to use a voice-activated navigation assistant while driving
your car.
Although speech is not the ultimate
mode of input (you might not want to talk
for 8 hours straight every day, or describe pictures verbally), it nevertheless

•Speaker dependence versus
independence: A speaker-dependent system is trained to
recognize only asingle voice.
A speaker-independent system can recognize anyone's
speech, but with less accuracy.
•Discrete words versus continuous speech: A discreteword system (also called an
isolated-word system) requires pauses between words.
Continuous-speech recognition lets you speak in anatural
manner, but it is more complex and
error-prone.
•Vocabulary size and grammar complexity: A system vocabulary defines the
set of recognizable words, and the grammar defines the types of sentences (i.e.,
word sequences) allowed or preferred.
Small vocabularies and restrictive grammars are easier for speech recognition,
continued
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of speech, based on previous samples.
These techniques produce about 1000
to 2000 floating-point numbers per second of speech, about an order of magnitude reduction from the waveform. Essentially, no information is lost in this
representation, because resynthesized
speech sounds about the same as the
original speech. To gain further efficiency at asmall loss in accuracy, some
systems compress speech to as few as
200 bytes per second.

Figure 1: A voice-input system consists of three primary components. Speech
processing converts spoken utterances into adigital representation of the input using
AID conversion and signal-processing techniques. Speech recognition matches the
input representation with models built into the system. Vocabulary and grammar
constraints eliminate many alternative interpretations. Speech understanding is a
higher-level function that tries to make sense of the input. Small domains can be
understood fairly well, but current systems don't deal well with unconstrained
speech.
but systems with large vocabularies and
loose grammars are more useful.
•Speech recognition versus speech understanding: A speech-recognition device produces asequence of words, while
a speech-understanding system tries to
interpret the speaker's intention.
All voice-interface systems—both
commercial and research—strive for
high accuracy. Invariably, they achieve
it, but only by compromising on one or
more of the above dimensions. When you
select asystem, you must carefully consider your needs and understand the capabilities your application requires.
Figure 1shows acommon organization for voice-interface systems. All of
them have, in one form or another, three
components: speech processing, recognition, and understanding.
Sound Bites
Speech processing is asequence of transformations that converts an analog
speech signal into acompact yet informative digital representation of speech.
It is essentially asignal-processing function. A microphone converts the changes
that the speech causes in air pressure to
voltage variations. The system samples
these variations and digitizes them using
226
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Matchmaking
Speech recognition involves comparing
an utterance—now asequence of representation vectors—against prestored
speech models, subject to lexical and
grammatical constraints. In all cases,
you need to train speech models before
you can use the system for recognition.
These models can be based on anumber
of speech units, depending on the approach taken. Some of them include
whole words or phrases, syllables, and
phonemes. Some of the common modeling techniques include the following
three:
•Dynamic time warping, which matches
speech patterns against prestored pattern
templates by temporally aligning them
using dynamic programming algorithms. DTW models are trained by averaging several exemplars of each word
in the vocabulary. DTW is widely used
in commercial speech recognizers.
• The Hidden Markov model, which abstracts properties of speech in a probabilistic framework. Using automatic
algorithms, the system learns probabilities of speech events and their durations.
HMMs have superior generalization
ability, and they have been found suitable
for large vocabularies and continuousspeech, as well as speaker-independent,
applications. HMMs are the predominant technology in most research systems and some commercial systems.
•Neural networks, which constitute a
promising new technology that codes
speech properties in adistributed representation (see "Building Blocks for
Speech," August 1989 BYTE). Neural
networks have many desirable properties, such as generalization and discriminative capabilities. Although there are no
large-scale neural-network speech-recognition systems, they have been used as
components of research systems and in
some commercial systems.

an AID converter. A system typically
samples spoken input 6000 to 20,000
times per second, with each sample consisting of about 12 bits to ensure adequate
representation of the sound. The sequence of numbers thus created is called
the digital waveform.
In principle, you could try to directly
recognize the digital waveform. But because a5-second utterance may produce
up to 100,000 numbers, such processing
is prohibitively expensive. Also, the
waveform contains both redundant information and unimportant variations; processing it all would also be redundant
and inefficient. Accordingly, speech systems apply digital-signal-processing
techniques to reduce the redundancy and
to enhance the salient features of speech.
These techniques typically generate a
descriptive vector of about eight to 20
floating-point numbers for each 0.01
second (centisecond) of speech.
Common reduction techniques include
filter banks and fast Fourier transforms
that, for each centisecond of speech, determine the energy level in different
(usually logarithmically scaled) frequency bands, and linear predictive coding, which generates avector of the coefThe sequence of models that are proficients of alinear equation that predicts
duced by the speech-recognition system
the spectrum of the current centisecond
continued

The End Of The
Me-Too Modern.
When it comes to high speed, dial-up PC modems—we mean the very
compatible kind—chances are, you had to settle for one of those me-too
modems that look and act pretty much the same, over and over. And over.
Chances are, you also had to send your data at 9600 or 2400 bits per
second. Or slower.
With FORVALs new IM14400 internal PC modem, you can speed your
data over the phone lines at 14,400 bps. And if you're really in ahurry,
the IM14400's data compression mode will deliver your files and images
up to avery impressive 57,600 bps. That's significantly faster than
most me-too modems around.
Of Course, We Do Slow Things Down For The Competition.

FORVAL
IM14400 Internal PC Modem

Being 14.4/57.6 kbps fast doesn't mean we won't slow down for the
me-too's. With the IM14400's automatic step-down mode, we'll talk to

them at the CCITT speeds of 9600, 2400, and 1200 bps.
Whenever necessary. We also use the HayesTM AT command
set so you can run most popular communications software.

Me-Too.

The IM14400 is unmatched when it comes to
innovative features and technologies. To ensure
accuracy and compatibility, we've incorporated the latest
industry standards: the proposed V.32 extended transmission
speed, V.42/MNP2-4 error correction, and V.42 bis/MNP-5
data compression. We've also added FORVAL Turbo
Interface,TM an extra safeguard to preserve data integrity
at speeds over 19,200 bps. Me-too modems don't compare.

IM14400 Features:
B14.4

kbps (proposed V.32 bis)
la Maximum 57.6 kbps with
V.42 bis/MNP-5 compression
I Error Correction V.42 (LAP-M and
MNP2-4)
al Hayes" AT command set compatible
la Automatic/Manual fallback to
9600, 2400 bps and slower
Ill Full duplex synchronous/
asynchronous
operation
• FORVAL-Link"
and FORVAL Turbo
Interface"
• 5-year limited warranty
AVAILABLE SOON IN STAND-ALONE
AND RACK-MOUNT VERSIONS.

•

The End Of Obsolescence.
One more feature you won't
find anywhere else is FORVALLink.TM This one-of-a-kind customer
service lets you change or enhance the
IM14400's performance right over the phone
lines. As your needs grow and new industry
standards emerge (like 19.2 kbps), your investment
is still protected.
Call FORVAL toll-free today for more details. Do it now, and
get aprice that even the me-too modems will find hard
to match. 1-800-FORVAL-1

F,RY/11
FORVAL AMERICA, INC. •Modem Division
6985 Union Park Center, Suite 425 Midvale, Utah 84047
Tel: (801) 561-8080 •Fax: (801) 561-8777
Copyright 4)1990 FORVAL AMERICA. INC. FORVAL-Link and FORVAL Turbo Interface are

trademarks of FORVAL AMERICA, INC.; Hayes: Hayes Microcomputer Products, Inc.; MNP, Micracom, Inc.
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Practically Speaking
oice interfaces are available to
anyone who owns an IBM PC, XT,
AT, or compatible. Total vocabulary,
however, is not the best measure of a
system's performance. The active vocabulary—the number of words from
which you can choose at any given moment—is abetter measure. In addition,
rated vocabulary size represents only
the capacity of a system and does not
imply an adequate accuracy at full
capacity.
When the active vocabularies are
small, many commercial systems allow
applications to switch contexts and load
acompletely new vocabulary at appropriate points. Thus, even relatively
limited active vocabularies can accommodate tasks requiring larger lexicons,
as long as you can subdivide them.
The trade-offs that are found in research systems—speaker dependence
versus speaker independence, discrete
words versus continuous speech, and
vocabulary size versus performance—
are also evident in commercial systems.
In addition, price plays arole.
No recent rigorous testing of recognition accuracy has been performed to
compare the different products. While
every commercial system claims accuracy rates greater than 90 percent (up to
about 99 percent), in practice we have
found that these estimates are often
quite confusing. They strongly depend
on the actual words used to evaluate the
systems, the noise environment during
the evaluation, and the linguistic-model
constraints expressed in the grammar.
As aresult, we cannot comment on the
actual performance accuracy of these
systems.
Every supplier of voice-interface
technology offers some set of development tools to help you create an interface suitable for your application task.
These interfaces may provide facilities
for retraining the system to understand
words that are poorly recognized and
for building alinguistic model that reduces the effective number of words that
the system must discriminate. There are
also different approaches to error recovery: by keyboard, mouse, or voice
alone, and with different types of
"error-editing" capabilities.
At the high end of the performance
spectrum, you find relatively large vocabulary systems of 5000 words to
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40,000 words (from Kurzweil Applied
Intelligence, Speech Systems, and
Dragon Systems). Dragon Systems'
DragonDictate-30K and Kurzweil's
VoiceReport system require that you
pause slightly between words, while
Speech Systems' DS200 accepts continuous voice input. These systems are the
most expensive, requiring more processing power and memory and more
sophisticated algorithms.
Speech Training
Many systems offer alternate training
techniques to avoid having to train asystem by repeating each of up to 40,000
words several times. The DS200 splits
speakers into males and females and delivers a speaker-independent vocabulary for each group. This eliminates the
training process. Note that 40,000
words represents atheoretical limit; actual applications would use smaller vocabularies to achieve higher accuracy
and acceptable response speed.
DragonDictate-30K provides a
25,000-word pretrained speaker-independent core vocabulary and lets you
augment the system with 5000 other
words trained on your own voice. Also,
it continuously adapts to your voice
when in use, so initial vocabulary-training deficiencies quickly disappear in
favor of better, more customized word
models.
VoiceReport follows another route.
You enter only aphonetically balanced
and representative set of words, from
which the system generalizes to the
complete 5000-word vocabulary. (A recently announced improvement only requires you to speak the digits, as akind
of microphone check.)
While in principle large-vocabulary
systems allow large-vocabulary speech
recognition, in practice, recognition accuracy may drop if they must discriminate among very many word choices at
any one time. Recognition times are
directly related to the size of the currently active vocabulary. As a result,
it's up to alanguage model (which provides syntactic, semantic, and pragmatic constraints) to limit the number of
words that need to be identified at each
point.
In most cases, the application developer chooses the language model and
the limits of the active vocabulary.

DragonDictate-30K, however, comes
with a predefined general language
model based on alarge body of English
text.
Independence and Vocabularies
At the other end of the spectrum, Voice
Processing Corp. and Voice Control
Systems offer speaker-independent continuous-speech recognition products
that can recognize only 13 to 50 words
each. The smallest vocabularies are just
big enough for a digit-entry task with
two command words to control the interface (i.e., the digits 0 through 9, the
letter 0, and the words yes and no).
Although these systems accept fluent
speech from any speaker, the size of the
vocabulary limits possible applications.
However, the products tend to be much
more robust in their recognition accuracy, so they can be used over the telephone. They also cost significantly less.
Middle Ground
In between the two extremes are afew
products that allow amoderate vocabulary size of roughly a few hundred
words. They are either speaker-dependent continuous-speech-recognition
systems or speaker-independent discrete-word systems. The trade-off is
clear and should be dictated by the
needs of the target application.
For example, Scott Instruments offers a system that recognizes speakerindependent discrete-word speech and
has an active vocabulary of about 160
words. The system can provide more
flexibility by allowing any Englishspeaking person to use the system, but
at the expense of asmaller vocabulary.
Verbex Voice Systems and Votan both
market speaker-dependent continuousspeech-recognition systems with active
vocabularies of a few hundred words
each. First, you train these systems to
your individual voice characteristics.
Then, the systems can accept fluently
spoken utterances, without artificial
pauses between every word.
Again, the cost for this fluency is a
reduced vocabulary (when compared to
speaker-dependent discrete-word systems). While continuous speech offers
speed and ease-of-use advantages over
discrete words, the training requirement
limits these systems.
Many vendors, including The Voice

STATE

OF

THE

ART

THE SPOKEN WORD

Connection, Covox, Voice Recognition
Technologies, and Articulate Systems,
supply products for speaker-dependent
discrete-word speech recognition. The
products are often surprisingly inexpensive. Vocabularies usually contain several hundred words, with added features provided on many boards, such as
a phone interface, dual-tone multifrequency (DTMF, or Touch-Tone)
functions, voice storage and playback,
and text-to-speech capabilities. While
individual products tend to vary, we expect that this group will provide the
highest accuracy recognition, since its
approaches are more restrictive and better researched.
The table on page 230 shows alist of
commercial products and their capabilities. The systems all include add-on
boards that perform digital signal processing in practically real time. But
larger vocabularies often produce morenoticeable delays, due to the amount of
search involved. Accuracy figures are
not included, since the claimed accuracies tend to be for simple applications
rather than for the maximum active vocabulary size. Remember, each desirable feature (i.e., speaker independence, continuous speech, and large
vocabulary) comes with aperformance
degradation. In particular, the capacity
to handle alarge active vocabulary does
not imply that the product can recognize
that vocabulary accurately.
Balancing Act
Clearly, you have awide choice of voice
technologies, depending on your budget
and your requirements. Don't let any
particular set of numbers dazzle you.
Once you decide on your requirements
(e.g., speaker dependence/independence, continuous speech/discrete
words, phone-interface requirements,
and rough size of the active vocabulary)
and budget, you should carefully evaluate the recognition speeds and accuracies of competitive products.
You can overcome any limitations on
the total vocabulary size by partitioning
application tasks into subvocabularies
and swapping them in and out at appropriate points. Determining the actual
recognition accuracy that aparticular
product will give in your application environment is vital to the successful implementation of this technology.

constitutes the system's best guess at
what the input is. Since each model in the
sequence is known (i.e., specific speech
sounds, words, or phrases), you can "recover" what the speaker said by examining the model sequence.
With current technology, matching all
sounds (phonemes) against the input provides unacceptably slow performance,
so speech recognizers take advantage of
lexical constraints to consider only phoneme sequences that represent words.
They also apply language constraints to
ensure that they consider only legal word
sequences (thus reducing the number of
active words examined during speech
recognition), or to bias the system toward
more likely sentences.
Evaluating the model and applying
lexical and language constraints are typically combined into a one-step search
process. Many applications developers
build highly constrained grammars into
their systems to obtain the best possible
performance, both in response time and
accuracy.

tinguish the transcribed keystrokes from
actual keyboard input.
In this way, you can use voice to interface with many off-the-shelf, self-contained keyboard applications, such as
spreadsheets or database programs,
without completely redesigning them. Of
course, there are some shortcomings to
this approach related to error handling
and correction.
Voice interfaces are often used as aids
to the disabled. A blind person can enter
queries or commands into the computer
verbally rather than with a keyboard.
Computer output is spoken through text-

Coming to an Understanding
For some applications, such as dictation,
voice dialing, and data entry, you only
need to recover the sequence of words
spoken. But for others, the system must
understand the meaning of what was
said. For example, the simple database
query "How many new customers in Region 6?" may require fairly complex processing (how would you interpret new?)
that takes into account not only the structure of the sentence itself but also the outcomes of previous queries, as well as
general knowledge about the domain of
application.
Unconstrained speech and language
understanding (something humans perform effortlessly) is very difficult and
remains an unresolved problem. But for
small domains, natural-language understanding is possible, and spoken-language understanding (which combines
speech recognition and natural-language
processing) will be available shortly.
Voice Recognition at Work
Voice interfaces are not simply amatter
of academic interest; they are here today
(see the text box "Practically Speaking"
at left). Voice interfaces are most frequently used to control acomputer. Such
a system accepts voice commands and
translates them into asequence of keyboard commands or macros. One spoken
word can translate into a keystroke
equivalent involving several hundred
characters. The generated keystrokes are
then fed to an application that cannot dis-

You can
use voice to interface
with many off-the-shelf,
self-contained
keyboard applications,
such as spreadsheets,
without completely
redesigning them.

to-speech capabilities. There is even one
report of a blind skipper successfully
using avoice-interface system to query
various navigational instruments on
board aboat. Physically disabled users,
such as quadriplegics or patients with severe arthritis, can also use voice technology to control computers, telephones,
and so forth. The ability to control computers without typing is crucial to such
users.
Beyond Computers
Voice interfaces are not limited to character-based computers. One interesting
application area involves the integration
of voice technology with telephones, visual interfaces, fax machines, and voice
mail. For instance, Articulate Systems
has adapted algorithms developed by
Dragon Systems to let you operate aMacintosh by voice input.
Mobile phones can also contain voicedialing capabilities (one such product is
sold by Motorola). In general, these systems are not as sophisticated as some of
continued
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VOICE INPUT FOR PERSONAL COMPUTERS

Don't let any particular set of numbers dazzle you. Decide whether you need speaker dependence or independence,
continuous speech or discrete words, or aphone interface, and determine the rough size of the active vocabulary you need
and how much you have to spend. Then you can evaluate the recognition speeds and accuracies of competitive products.
Company

Articulate Systems
Cherry Electrical
Cows
Dragon Systems
Kurzweil Applied
Intelligence
Scott Instruments

Product
name

PC type

Card/box/
stand-alone

Memory
required

Voice Navigator

Mac Plus

Box

VoiceScribe 1000 Plus

PC/XT/AT

Voice Master Key

Speaker
independent/
dependent

Discrete-word/
continuous
speech

Maximum
active
vocabulary

Phone
interface

2MB

SD

DW

200

Yes

Card

640K

SD

PC/XT/AT

Card

256K

SD

DW

1000

N/R

DragonDictate-30K
DragonWriter-1000

386 (AT)
286 (AT)

Card
Card

8MB
512K

SI
SD

DW

64

No

VoiceReport

386 (AT)
with 80387
coprocessor

Card

10 MB and
40-MB
hard disk

SD

DW
DW

25 000
1000

N/R
N/R

DW

5000+

No

DW

160

N/R

CS

40,000

No

CS

50

Optional

SIR Model 20

PC/XT/AT

Card

80K

SI

DS200

Sun SPARCStation

Card

8MB and
140-MB
hard disk

SI

TI Voice Card

PC/XT/AT

Card

SD

The Voice Connection

256K and
two floppy
disk drives

Introvoice-5
PTVC-756

PC/XT/AT
Portable/PC

Card
Stand-alone

64K
1MB

SD
SD

DW
DW

250
250

No
No

Verbex Voice Systems

Verbex 5000
Verbex 6000
Verbex 7000

N/A
AT
N/A

Stand-alone
Card
Stand-alone

N/A
None
N/A

SD
SD
SD

Voice Control Systems

CS
CS
CS

TeleRec
VA-4

XT/AT
PC/XT/AT

Card
Card**

64K
64K

SI
SI

80
300
1980

N/R
N/R
N/R

DW
DW

16
50

Yes
Yes

Voice Processing C3rp.

VPC-1000

AT

Card

None

SI

CS

13

Yes

Voice Recognition
Technologies

Voicebox

PC/XT/AT

1/2 card

80K

SD

DW

500

No

Voice Card VPC-2100

PC/XT/AT

Card

256K

SD

CS

125

Yes

Speech Systems

Texas Instruments

Votan

Note: This table includes no claims for the accuracy of the voice interface.
N/R = Not recommended by the vendor.
N/A = Not applicable.

the workstation-based technologies, but
they are perfectly adequate. They let you
store aspoken list of names in the phone,
each with an associated telephone number. Then, using voice commands, the
phone will dial the appropriate number
based on the spoken name.
Another successful application of
voice interfacing is in controlling robotic
systems. In hospitals, voice commands
can control the position of patient beds.
In laboratories, voice commands can
control the magnification and position of
large microscopes, scanners, or other optical equipment. In such "eyes busy" situations, voice technology provides asignificant edge.
Manual Freedom
In typical "hands busy" or "eyes busy"
situations, voice technology can successfully save labor. For example, workers
sorting packages can use their hands to
manipulate the objects while verbally entering information about the package's
230
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destination into the computer through
their headsets. In other inventory or inspection tasks, workers are often physically moving around the facility to inspect it, or looking through amicroscope
or at an x-ray machine while simultaneously entering voice data into the computer. The drawbacks of limited vocabularies and having to train operators are
insignificant compared to the benefits of
voice in these tasks.
Telephone communication is an increasingly important area for voice interfacing. However, businesses usually
cannot train their customers' voices in
advance. You can't expect customers to
adapt to adiscrete-word system, and high
recognition accuracy is crucial for acceptance.
As a result, currently only speakerindependent continuous-speech-recognition applications with very small vocabularies exist in this domain. The
applications generally can distinguish
between yes and no (e.g., in collect-call-

acceptance questions) and maybe recognize digit sequences for telephone numbers, social security numbers, or bank
account codes. However, you can expect
rapid growth in this area in the future as
more robust speech technology becomes
available with larger vocabularies.
Another area where small time savings translate into large dollar amounts is
in the medical field. Several intensive efforts are under way to use voice interfaces to aid doctors and nurses.
Both Kurzweil and Lanier Voice products (the latter using Dragon Systems
technology) have been used to shorten
the report-generation time for radiologists. Kurzweil has also brought voiceinterface products into emergency medicine and pathology. Speech Systems
markets an application that transcribes
spoken medical reports to text.
In each case, medical reporting follows a highly standardized format, in
which alimited vocabulary is sufficient
to account for almost all situations. In
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Text-toVoice
DTMF
speech
playback (Touch-Tone)
capability and storage
functions
No

Optional

Optional

No

No

$3600

Optional

Yes

No

$149.95

No
No

No
No

No
No

$9000
$3600

Optional

Optional

Optional

$26,500

No

Comments

Price

$1295

Toolkit optional; uses Dragon Systems
algorithms; connects to SCSI port.
Uses Dragon Systems algorithms.
Toolkit optional.
Can also be trained to your voice.
Multiple speakers can be trained into one model.
Price includes PC; fax option also available.

Toolkit is optional.

No

Yes

No

$1495

Optional

No

Yes

$33,900

Yes

Yes

Optional

$995

Optional
Yes

No
No

No
No

$495
$2995

Yes
Optional
Yes

No
No
No

No
No
No

$5600
$5600
$9600

Includes toolkit.
Includes toolkit.
Includes toolkit.

No
No

Yes
Yes

$2495
$3600

'Voice-prompt playback.
'Voice-prompt playback.
**Card is piggybacked with Dialog/4x voice
card from Dialogic Corp.; other daughtercards
also available.
Toolkit included.
For evaluation kit.

No
No

No

No

No

$5500
$3500

No

No

No

$395

No

Yes

Optional

$1750

addition, voice macros allow report templates to be generated with only a few
fields that must be filled in individually.
Typing that is totally "hands-free" is
currently beyond the scope of the technology due to its inability to handle unfamiliar, untrained words. But recent increases in vocabularies to 5000 words—
and even 30,000 or 40,000 words—show
promise for less rigid situations.
Office Communications
Voice technology is used in microcomputers for purposes other than speech
recognition or understanding. Its most
prevalent use is for voice annotations and
voice mail, as well as for synthesized
speech output.
Some systems—the NeXT Computer,
for example—let you record a spoken
message in digitized form on the machine. You can then send the message as
E-mail to someone else who has aworkstation with playback capability. In that
respect, voice mail can function much

Toolkit included; acceptable accuracy and
speed require syntactic language model
constraints on active vocabulary.
Toolkit is extra; also available for Xenix systems
with 386 processor.

Includes PC with minikeyboard and RS-232C
port; full miniature version also available.

Includes toolkit.
Multibus card available.

like an answering machine.
Another use of voice-interface technology currently gaining popularity is
voice annotation for documents. This
can take the form of aspoken comment
inserted into the document at text locations you specify. (Several PC add-on
boards available through different vendors provide that kind of capability.)
More sophisticated voice-annotation
technology is available in the Wang Freestyle system. It lets you record aspoken
commentary synchronized with other inputs. Thus, as you are verbally commenting on asection of text, you can also
write comments around the text using an
electronic pen and mail the integrated
multimedia document to someone else.
Finally, many text-to-speech systems
have been developed for personal computers. These convert ASCII text into
reasonable-sounding speech. The speech
currently still has an unmistakable computer-generated quality, but it is quite
intelligible.

Voice in Your Future?
In the future, you will see even more
microcomputers offering voice-interface
capabilities. Workstations will probably
integrate this capability as standard
equipment, while microcomputers will
offer it in the form of add-on boards.
Future applications software will likely include standard voice-mail capabilities, voice-message storage and playback
integrated with text-to-speech capabilities, and fax communication features.
You can expect these software packages
to integrate multiple modalities (e.g.,
voice, text, and bit-mapped pictures) for
manipulation in many different ways.
While current voice-interface products
still require plenty of individual customizing before they can be integrated into
an application, you can expect morepowerful integration tools in the near
future.
Research Trends
Unlike commercial systems, research
speech-understanding systems are not
concerned with cost. Investigators are
thus able to test complex algorithms and
more advanced technology on large, expensive computers. Because rapidly improving computer technology may make
a personal computer in the 1990s as
powerful as asupercomputer was in the
1980s, alook at the research systems of
today will give you agood idea of what
applications will become possible in the
next decade.
For over 10 years, researchers at IBM
have been working on anatural-language
dictation system that would let you say
anything you want. Based on probabilistic expectations learned from 1billion
words of text, the system distinguishes
sentences based on their likelihood.
Combined with agood speech recognizer, the system attains over 95 percent
word accuracy on a 20,000-word discrete-word task, and over 90 percent accuracy on a 5000-word continuousspeech task. The limitation of the system
is that you must voice many utterances
(100 for the discrete-word system and
2000 for the continuous system) to train
the system.
At AT&T Bell Laboratories, researchers have focused on recognizing continuously spoken digits over the telephone.
Telephone-based voice-interface systems
must deal with different handsets, noise
that is introduced during transmission
over telephone lines, and frequency
bandwidth limitations. Also, such systems must be speaker-independent.
Although commercial products exist
continued
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that can handle these tasks, Bell Labs
uses more advanced techniques that require much more computation. In afield
trial on real speech and real credit card
numbers, aBell system correctly recognized over 98 percent of the number
strings—that's about 99.9 percent digit
accuracy. This system is the best of its
kind and is believed to be good enough
for credit card applications.
Finally, at Carnegie Mellon University, we have developed Sphinx, the first

large-vocabulary speaker-independent
continuous-speech-recognition system.
Sphinx can achieve aword accuracy of
96 percent on the 1000-word Naval Resource Management benchmark task.
To understand how a sophisticated
speech-recognition capability might be
integrated with natural-language capabilities and operate in an unconstrained
work environment, we have been building systems that provide, either individually or in combination, avoice interface

40404* >11•41•3[=>4•44•44•14.1m
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The QICPAK product range provides facilities permitting you to process
and create ye QIC data cartridges under MS-DOS on the PC or PS/2
Interchange cartridges with mini and mid-range systems using QIC drives,
eg AIX, UNIX, VMS etc.
No longer is your 1
/ drive gathering dust until the next backup.
4
Our VTAR utility creates UNIX tar compatible Backup cartridges and lets you
interchange data the easy way. There's more. With QICPAK-II you can
attach two QIC-drives to the system and perform an image copy of a
cartridge with the VCOPY utility. This is vital when you have just spent hours
waiting for that backup of your system. With QICPAK-III the sky's the limit.
We supply you with the source code of all of our utilities enabling you to
develop your own applications. Example sources: Microsoft 'C' ver 5.1 &
Quick Basic, urbo 'C' ver 2.0 & Pascal ver 5.0.
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Today and Tomorrow
Current computers insist that you do
things their way. Using acomputer device requires that you accommodate
yourself to how the computer works and
constantly monitor the input process.
This is quite unnatural and, for most
people and applications, requires too
much effort.
Useful voice technology is available
now, if you are willing to compromise on
certain capabilities. When considering
products, however, you should remember that almost every desirable capability
(e.g., speaker independence, continuous
speech, and rejection) also degrades the
accuracy of asystem. You might want to
think twice about whether your application needs all those fancy capabilities.
Most major computer manufacturers
recognize that accessible voice input is
the next frontier in interface technology.
You will see the necessary hardware appear as standard equipment within five
years. You can also expect to see the
more advanced research systems become
available commercially.
The trend in voice interfacing is toward systems that possess more and more
of the characteristics of ahuman listener.
These systems will let you realize the
full potential of voice-based communication with your computer. •
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to common office programs such as
spreadsheets, appointment calendars,
personal-information databases, voice
mail, and applications. Our goal is to
create an environment that provides you
with multiple input channels (speech,
keyboard, and mouse) integrated into a
single interface.
Our work, and that of many other researchers, is sponsored by the Department of Defense. For example, MIT and
Unisys are developing avoice interface to
agraphical directory assistance system.
Bolt, Beranek, and Newman is building
defense-related training and database-retrieval applications, and SRI is building
an automated travel agent. These interactive problem-solving systems require not
only speech recognition but also speech
understanding. If they succeed, you can
expect to see simple interactive-dialogue
systems on the market in five to 10 years.

ii
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The authors research speech interfaces at
the school of computer science at Carnegie Mellon University (Pittsburgh, PA).
Kai-Fu Lee is an assistant professor, Alexander G. Hauptmann is aPh.D. candidate, and Alexander I. Rudnicky is asystems scientist. They can be reached on
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Microsoft CProfessional Development System
Compiles Performance:
•New based pointers access far data with size
and speed of a16-bit pointer.
•Register parameter passing: _fastcalt passes up
to 3parameters in registers, and floating point
values are returned on the coprocessor stack
•Function-level control over optimizations.
•Integrated inline assembler.
•Highly compliant with proposed ANSI standard
(we pass 75 of 79 "Plum Hall" tests).
•Incremental compilation in both DOS and OS/2.
•Dramatically improved local code-generation.
Programmer's WorkRencli:
•Designed by professional programmers, for
professional programmers.
•Complete integration of edit, make, debug cycle
in both DOS and OS/2.
•New Source Browser provides information mall
aspects of your source code.
•Microsoft CAdvisor is an on-line reference for
the environment, CLanguage, and Runtime
Libraries.
p
p •
or
New MAKE is now afull superset of
XENIX/UNIXMAKE facility.
•Specify all build options, including target environment, from
within development environment.
•Takes advantage of OS/2 for background operation of components—
such as compilation.
•Open architecture -3rd party tools and
libraries can be easily installed.
Microsoft CodeView Iktugger:
•Completely redesigned user interface.
•Debugs nearly any size application on both 286
and 386 machines under DOS by taking all tot
15K of CodeView out of the 640K address space.
•Multiple file debugging.
•Multiple memory views.
•Array browsing.
•Automatic "locals" window.
Advanced Programming Techniques Manual
answers the most popular programming questions
with extensive commentary and sample code.

If you love the rush of adrenalin that comes
with sudden acceleration, we've got aCthat's
just your speed: the exhilarating new Microsoft'
C6.0 Professional Development System.
Designed to get your blood racing in nothing flat with the fastest slickest code available in
the shortest, smoothest time possible.
Thanks to some of the most sophisticated
code optimizations around.
With this C, you get everything from register-based parameter passing to aglobally optimizing code generator to complete loop optimizations. Plus new super-efficient based pointers
that access far data instantly.
And your code isn't all that moves faster.
Whether you're developing for MS-DOSr
Microsoft Windows' or MS" OS/2 Presentation
Manager systems, our brilliantly integrated Programmer's WorkBench propels
you through the creative proc- Microsoll.0
ess with precision tools.
Including anew soupedup CodeView® Debugger that
not only debugs any size DOS
or OS/2 application pro
on any 286 or 386 machine,
but also gives you data-browsing so you don't have to constantly guess at values.
To save even more time, our CAdvisor is
on-line and on-time whenever you need it. This
complete hypertext reference not only gives you
sample coding solutions, but it even lets you copy
and paste them directly into your program.
If you want to review part of your handiwork, our Source Browser helps you find it with
afull call tree that literally draws you amap.
For afree white paper with more details,
just call us toll-free at (800) 426-9400.
Then get your hands on Microsoft C6.0.
The development system specially created
for people whose only fear is being left behind.

Microsoft

Making it all make sense
•Comprrhensive benchmark tests performed at Microsoft on an 8Mhz IBM PC/AT' with 28168 RAM and 80287ooftrocessor
Customers within the 50 United States. call (800) 426.9400. Customers in Canada. call (416)673.7M Outside the U.S
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GigaBytes of Storage
The hyperSTORE supports an incredible 50.4GigaBytes of nigh performance on-line storage using
today's drive technology. And as drive standards and capacities improve, the unique controller
plus Mediadapter design protects your investment by allowing you to add new drive interfaces.
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MegaBytes per Second
Data transfer rates of 4MBytes/second burst and over 25MBytes/second sustained make your diskintensive applications run amazingly fast. magine jobs that used to take an hour, now taking as little
as seven minutes. That's the kind of real-world performance the hyperSTORE delivers.

Interface Standards
Mediadapters allow the hyperSTORE to concurrently control MFM, RLL, ESDI, and SCSI drives. So you
can mix and match to build the ideal controller for your appplication. And when you add a new
drive, you can upgrade to the latest technology without throwing away your old drives.
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Compatibility Modes
Select WD-1003 mode for 100% compatibility with standard operating systems like Unix, Xenix, and
Netware-386. Or switch to native mode and take advantage of the benefits provided by our SSP
(Standard Storage Protocol) interface under DOS, PC-MOS, Windows, and Netware-286.

hyperSTORE•1600m
Dual -Mode Caching Disk Controller
19ti9 by PSI. Alf rights reserved hyperSTORE. Mediadapter.
and ?he PSI logo are trademarks otPerceptive Solutions. Inc
Other brand and product nomes are trademarks or registered
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Specifications subject to change. Ad Code -PW9X I

Domestic inquiries: Circle Reader Service No. 200

Perceptive Solutions, Inc. •2700 Flora Street • Dallas, Texas 75201
(800) 486-FAST • (214) 954-1774 • Fax: (214) 953-1774
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Telltale Gestures
3-D applications need 3-D input
Paul McAvinney

E

ven before they begin to speak, children acquire plenty
of spatial knowledge about the world around
them. In time, this knowledge
translates into discernible
skills. For example, many
young children can thread a
nut onto abolt before they go
to school. This task requires
more than six degrees of freedom per hand (i.e., positioning and orienting the object in
three-dimensional space, plus
grasping it).
Most workstations available today allow (in the case
of amouse) simultaneous manipulation of only two independent spatial parameters.
While it's possible to specify
and manipulate representations of 3-D objects with a
mouse, decomposing a sixparameter task into at least
three sequential two-parameter tasks is time-consuming, counterintuitive, and error-prone. It is also a
waste of time, given advances in the field
of gesture-based input devices.
One problem associated with directmanipulation interfaces in adesign environment is that aparticular user may not
be skilled or precise enough to achieve
the desired result. You can alleviate this
problem by using virtual tools. DisILLUSTRATION: MARC YANKUS C) 1990

played on a computer monitor, virtual
tools are analogous to real tools used for
cutting, smoothing, shaping, and joining
operations.
Virtual tools map multifinger twodimensional and 3-D gestures into the
operations performed by the "business
end" of the tool (e.g., the blade of acutting tool), with constraints imposed by
the model of the tool itself, the material

or workpiece being operated
on, and your objectives. The
virtual tool lets you sculpt a
smooth 3-D surface, varying
the curvature or even the
smoothness of acurve as you
draw it.
You might use virtual tools
to add material to a workpiece, to cut material, or to
extrude it. You might filter
the motion of atool, for example, with the distance between
two fingers controlling the
filter-cutoff frequency.
As hierarchies of virtual
tools evolve, productivity will
hopefully increase. If you can
significantly shorten design
time, customization will be
easier. As virtual tools cut design time, learning time will
also be shorter, in relation to
productivity. This is especially true if you can see immediate feedback on your latest design at low cost.
The Gesture Workstation
What capabilities would you want in a
workstation that you intend to use to design or modify a3-D object, such as a
piece of furniture, amolecule, or anozzle for arocket engine? You'd want it to
permit rapid prototyping of real-world
objects. You'd want it to let you interaccontinued
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Coming Soon to aCAD Lab Near You
Emanuel Sachs
Tfyou've ever drawn in the air with a
1 Fourth of July sparkler, you'll feel
right at home with 3-Draw. 3-Draw is a
computer-based design tool under development at the CAD Lab at MIT. It
provides an intuitive, natural, easy-touse interface so that you can sketch out
your ideas directly in three dimensions.
Defining the Elements
3-Draw's user interface is based on two
six-degree-of-freedom input devices,
one held in each hand. Two sensors enable you to position and orient objects
relative to each other in adisplayed virtual world with the same ease as manipulating two hand-held objects. The
simultaneous use of two sensors takes
advantage of most people's innate ability to know where their hands are, relative to each other.
Using 3-Draw is just like holding an
object in one hand and a tool in the
other. The photo shows Andrew Roberts using it to create an automobile
fender. (3-Draw's creators include Roberts, David Stoops, and me.)
Roberts is holding an object sensor in
his left hand. This sensor is in the form
of apalette, and it corresponds to amoving reference frame located in the virtual world. Objects created in the virtual world are automatically attached to
this reference frame and, hence, continuously move in response to motions of
the palette hand. In his right hand, Roberts is holding astylus that corresponds
to a configurable drawing and editing
tool in the virtual world.
A "floor" in the virtual world is also
shown in the photo. This planar graphical aid is an analog of the real-world
floor and provides a static reference
frame with which you can orient yourself. Shadows of objects in the virtual
world can be projected onto this floor to
provide positioning cues.
You can also rotate the object shown
in the photo. Rotation automatically re-

tively specify or modify the shape of an
object using spatial gestures and virtual
tools. You'd also want it to build the object as rapidly as possible. Let's call this
new type of workstation adesktop manufacturing (DTM) workstation. It should
include the following components:
238
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Using 3-Draw to design an automobile body. One of its creators, Andrew
Roberts, is holding the object sensor—the palette—in one hand and the drawing
stylus in the other.

suits in adifferent perspective view. 3Draw lets you rotate and translate the
object while you are creating and editing curves.
A Polhemus 3Space Tracker provides
the two sensors used in 3-Draw. In the
setup at the MIT CAD Lab, the sensors
are interfaced to aSilicon Graphics Iris
4D/70 GT graphics workstation. The
system is so fast that very little time lag
occurs between rotating the object sensor and seeing the corresponding rotation of the model on the display.
Free from Constraints
The current set of features can be
grouped into three broad categories,
each of which uses the configurable sty-

• A powerful CAD workstation that displays colored, shaded 3-D objects, with
full-motion video capability.
• A "3-D copier" similar to the stereolithography device manufactured by 3-D
Systems Corp. This device, or some
variation on it, could quickly fabricate a

lus in adifferent way. You can use it as a
pencil to create free-form curves with a
sweep of the hand, to move curves
around as if they were rigid bodies, and
to change the shapes of existing curves.
3-Draw can be used to create unconstrained 3-D curves, thus allowing for a
high degree of freedom of expression.
In some cases, however, you may want
to use afeature that allows you to prespecify some constraints on the curve
you are going to draw.
For example, you can prespecify the
endpoints of acurve. You can then draw
the curve anywhere in space and to any
scale. After you have finished, it will be
automatically scaled and snapped into
place. You can then specify the desired

prototype or acustom part. Currently, at
least three companies are working on this
aspect of DTM technology, and the number will probably increase.
• A 3-D gesture sensor, with gesturerecognition software and a virtual-toolmaker's toolkit.
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angular orientation of the curve by rotating the stylus, which twists the curve
around the line connecting its endpoints. You can also create curves by
mirroring them around a reflection
plane. In these ways, you can concentrate on getting just the right shape, independent of scaling and positioning.
After you've drawn acurve, you can
move it as arigid body using several
translation and rotation features, each
of which applies different constraints to
the curve. For example, the "ball and
socket" feature allows you to grab the
curve and rotate it with one endpoint
fixed as if it were in aball-and-socket
joint. The "axis twist" feature rotates a
curve around the line connecting its
endpoints.
After drawing acurve, you can modify it using several features. The "force
gun," for example, makes the stylus behave like atool that gently pushes the
curve into the desired shape. It uses a
physically based modeling technique
(developed by George Celniker under
the supervision of Professor David Gossard, director of the MIT CAD Lab).
New and Improved
Several new features are currently
under development. One will allow you
to work on models projected by astereoscopic display (see "Living in aVirtual
World" on page 215). Another feature
wallet you skin asurface over the wireframe models and modify it to the final
desired form.
User interfaces like 3-Draw will become an integral part of CAD systems
in the future. While industrial design is
the first application expected, mechanical CAD, architectural CAD, and animation are sure to follow.
Emanuel Sachs is a professor of mechanical engineering at MIT, specializing in design and manufacturing. You
can reach him on BIX do "editors."
• An optional 3-D laser scanner for
scanning 3-D shapes.
Capturing 3-D input is one of the last
obstacles in realizing a DTM workstation. One method is described in the
text box above. Other approaches use

hand gestures to manipulate spatial
objects.
The DataGlove from VPL Research
and the Dexterous Hand Master (DHM)
from Exos both sense finger-flexing motions. The DataGlove also senses your
hand position and orientation using aPolhemus sensor developed by McDonnell
Douglas. The Polhemus sensor determines the position and orientation of the
hand using an externally generated oscillating electromagnetic field (see "Reach
Out and Touch Your Data" on page 283).
A DataGlove with aPolhemus sensor
can sense relatively large-scale hand positions and orientations. Given the position and orientation of the palm of your
hand, aprogram can use knowledge of
finger-joint flexure to determine fingertip position, and use it in grasping and
tool-manipulation applications. In addition, by inserting piezoelectric transducers in the fingertips of the glove, you
could conceivably provide some degree
of touch feedback.
Force feedback is amore difficult
problem. The DHM has the advantage
here; its determination of finger-joint
flexure appears to be considerably more
accurate and repeatable than that of production DataGloves. On the other hand,
it does not currently provide hand position and orientation, although this could
probably be implemented if market demand warranted it. According to people
who have used it, DHM is lighter and less
encumbering than it looks, although the
time required to fit it to the hand seems
to preclude casual use.
Glove Limitations
Using glove-like sensors to sense gestures poses some problems. Currently,
these devices use acable to transmit data
from the glove to the workstation, making casual use difficult. Hand-position
sensing (as opposed to detection of finger-joint flexure) requires the relatively
expensive Polhemus sensor, and its use
can be complicated by the presence and
movement of ferrous metals in its vicinity. A variation of the DataGlove developed for Nintendo games, the Power
Glove, uses sonar devices mounted in the
glove, but this severely constrains the
possible orientation of the hand.
Another problem with glove-like sensors is that all users need their own
gloves. A workstation supporting the device must have multiple gloves available
to support left- and right-handed persons
with varying hand sizes. Also, neither
the DataGlove nor the DHM yet provides
fingertip-position information that is
sufficiently accurate and repeatable to

use in avirtual-tool environment. This
fact argues against using glove-like devices in avirtual-tool (as opposed to virtual-reality) environment. Nevertheless,
for many applications, they provide a
reasonably cost-effective solution.
The Gloves Come Off
One alternative to glove-like devices is
the Spaceball from Spatial Systems—essentially a 3-D joystick. It is slightly
larger than atennis ball and mounted in a
way that makes extended use very comfortable. The Spaceball is excellent for
positioning and orienting displayed 3-D
objects as well as for modifying your
view of astationary object. It is accurate
and repeatable. Because it functions like
ajoystick, it has some of the joystick's
disadvantages (compared to a mouse),
and it has only six degrees of freedom.
While that's adequate for positioning
and orienting objects, you need more to
manipulate virtual tools. Once the tool is
positioned, you must do more things with
it to make it work; therein lies the
problem.
Another possibility is the Flying
Mouse from SimGraphics Engineering.
It's athree-button mouse with aPolhemus sensor inside, designed to be easy to
pick up. You can position and orient it in
space and then press the buttons. It's almost good enough for virtual tools, but
not quite. For virtual tools, you'd prefer
the buttons to be more pressure-sensitive. A convenient feature of the Flying
Mouse is that it can function as anormal
2-D mouse when on atabletop. The company is emphasizing the development of
software necessary for future "virtual
tool" environments. This is aplus.
These technologies are in their infancy and subject to rapid change. Many of
my reservations about current products
may become quickly outdated as they
evolve and mature.
Further On Down the Road
A different approach to the problem of
sensing multifinger gestures involves the
use of vision-based systems. Computervision systems that analyze complex realworld scenes in real time remain just beyond the state of the art. Nevertheless, in
some applications, such as visual inspection, where scenes are specialized and
predictable, systems are approaching
feasibility. Simple, low-level computer
vision may also be useful in observing
human gestures.
In the present context, agesture is aset
of points that describes the path of a
group of fingers in space and time. The
continued
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utility of gestures for pointing at objects
is readily apparent to those who use mice
and touchscreens. What is less obvious is
their utility for manipulating spatial representations of objects (e.g., sculpting
and extruding solid shapes, cutting,
smoothing, and joining surfaces, and
using virtual tools).
Sensor Frame Corp. is developing a
gesture-input device called the Sensor
Cube. It is an outgrowth of the Sensor
Frame, a2-D optical finger-tracking device developed jointly at Sensor Frame
Corp. and Carnegie Mellon University.
Using four sensors, the Sensor Frame reliably tracks up to three fingers in two
dimensions at 30 Hz even though fingers
sometimes block one another from some
of the sensors. This ability to track multiple fingers distinguishes the Sensor
Frame from common touchscreens.
3-D Sensing
The Sensor Cube was intended to be simply a "thicker" version of the Sensor
Frame. However, recent research results
indicate that the Sensor Cube can be built
using fewer sensors than the Sensor
Frame, yet can still track up to three fingertips in three dimensions.
Several important considerations
drive the design of the Sensor Cube:
•It must allow for at least 10 degrees of
freedom per hand. This would allow positioning and orientation of avirtual tool
relative to aworkpiece, followed by x,y
manipulation of analog inputs on the tool
itself by two opposed fingers.
•It must allow casual use. This becomes

especially important as increasingly
powerful virtual tools permit agiven operation to be completed in ashort time,
so you can do something else that may
not require using the gesture-sensing device. Good virtual tools should preclude
the need for constant use. This would
lessen concern about the fatigue caused
by holding your hand in the air all day.
•It must leave your hands free to use
other devices, such as keyboards and
telephones. This might preclude the use
of gloves and/or wires.
•It must sense the position of fingers relative to screen objects.
•It should be able to sense fingers in the
vicinity of avideo monitor. You should
be able to attach it to the monitor so that
you don't need to sacrifice desk space.
•It should operate independently of the
video monitor so that it can be mounted
in another location.
•It should be inexpensive in mass production to encourage general use and
standardization of application and userinterface software.
The Sensor Cube is still under development. Nevertheless, it has helped to define the requirements for aDTM workstation.
One Is Not Enough
Gestures are appropriate for quantifying
many parameters in parallel and for spatially constraining the scope of an operation. Speech compares poorly with them
when you are specifying quantitative
things, especially in parallel.
However, simple disconnected speech

is good at selecting one of many operations from a menu, especially a large
menu. Using gestures may sound like a
good idea at first, but if you have to learn
American Sign Language to use a device, it probably won't be too successful.
Interfaces should use gestures where
appropriate and speech where appropriate. By mixing the two, you might have a
tool more powerful than either one taken
alone. Such asystem, for example, might
let you use three or four fingers to surround certain objects displayed on a
monitor, while it responds to the spoken
word "green" to color those objects.
Space Is the Place
Transferring spatial knowledge from
people to computers has been an intractable bottleneck in CAD applications, possibly because today's formal computer
languages represent that knowledge inappropriately. By gaining the ability to
capture human expression, computers
can provide abetter alternative to traditional manual methods of design.
Much of the motivation for building
gesture-based systems comes from the
potential to increase productivity in the
future. Today, most spatial input devices
have some drawbacks. But as technologies improve, 3-D input will permit you
to perform design functions in a more
natural and intuitive manner. •
Paul McAvinney is the founder and chairman of the board of Sensor Frame Corp.
(Pittsburgh, PA) and inventor of the Sensor Cube, Stage Frame, and VideoHarp.
He can be reached on BIX do "editors."

Neural Networks are Solving Real Problems
Here's What NeuroShell Users are Doing:
Circuit board problem diagnosis •Psychiatric evaluations •Stock market predictions •
Sales forecasts •Oil exploration •Optimizing biological experiment results •Price
forecasts •Analysis of medical tests •Optimizing scheduled machine maintenance •
Predicting student performance •Horse racing picks •Factory and shop problem
analysis •Optimizing raw material orders •Spectral analysis •Selection of criminal
investigation targets •Employee selection •Process control •and much, much more.
Since NeuroShell learns by example, handles fuzzy logic, can give tight data fits, and
doesn't try to capture knowledge in rules, it is also being used as an alternative in
many cases to expert systems, the ID3 algorithm, and regression analysis.
NeuroShell is ready to use for real problems on your IBM PC or compatible, and
still only $195. No programming or Ph.D. required! Free telephone assistance
(including setting up your problem). Free shipping by mail in US, Canada, and
Mexico ($9 elsewhere). Add 5% tax in MD.

Ward Systems Group, Inc.
245 West Patrick St. /Frederick, MD 21701
TEL (301) 662-7950
FAX (301) 663-6656

NeuroShelr
Now anyone can use neural networks

NeuroShell is atrademark of Ward Systems Group, Inc.
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A 486 With Zero Wait.
If you've been waiting for the right 486
system to come along, wait no more.
:

Configured with either the
Industry Standard (ISA) bus
or the Extended Industry -Standard (
EISA), CSS Laboratories
MaxSys'' systems are the right
choice in multi-user file servers.
Compare our features with
anybody else's:
•12 slot motherboard for maximum expandability, longer
return on investment

lictxkys

•Systems with 5or 10 halfheight drive bays — enough for
the most storage-intensive
applications
•400 watt power supply and
two cooling fans for reliable performance under
heaviest workloads
•Proven M run Novell*
Netware SCO Xenix" ISC
Unix', IBM* OS/2EEN,
Microsoft* OS/2," Quarterdeck* DESQview"
•Exclusive CSS Silent Memory
Bue triple-grounded for
maximum reliability
•Up to 64 MB RAM

Ma.v.Sw, 1
1 :K51;

•On-board support for the
Weitek 4167 math co-processor
•Zero wait state cache memory
access—plus aspecial 32-bit
Burst Mode memory transfer
that outperforms zero wait
state in sequential applications
•25 or 33 MHz available**
With features like these
available today why wait? Call
aCSS representative today for
more information on the MaxSys
line as well as our other product families, including network
B&W and color laser printers,
desktop workstations, and
more.
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LABORATORIES, IN

A Solid Investment.
In the U.S.A. (714) 852-8161
In Canada (416) 882-0260; In
*64 MB with EISA, 16 Mn with ISA.
..33 MHz availability based on Intel
chip release.

a YPEC 61-2-808-3666

Ask about ON-SITE SERVICE

In the U.S. A.: 1641 McGawAve.,Irvine, CA 92714. TEL: I
714) 852-8161, FAX: (7141852-9464. In Canada:
60 Mural St., Suite 1, Richmond Hill, Ontario 1.433 3136. TEL: 416/ 882-0260, FAX: (416) 881-0461.
AT is aregistered trademark of International Business Machines. Silent Memory Bus, MaxSys and the
CSS logo are registered trademarks or trademarks of CSS Laboratories, Inc. All other brand or
product names are trademarks or registered trademarks of
Laboratories, Inc.

Circle 71 on Reader Service Card

STATE

OF

THE

ART

COMPUTING WITHOUT KEYBOARDS

Sign Here, Please
With interactive tablets, you can input signatures,
hastily jotted notes, and rough sketches directly into your computer
Gale Martin, James Pittman, Kent Wittenburg,
Richard Cohen, and Tom Parish

L

ike new species,
new technologies
emerge to fill
niches of opportunity. VCRs, fax machines,
and microwave ovens have become commonplace because
they satisfy widespread
needs, and because the state
of technology is sufficient to
build reliable products. On
the horizon for the 1990s is a
new technology—computerbased interactive tablets—that
promises to bring computer
power to everyday activities.
Interactive tablets will look
more like checkbooks, notebooks, or drafting tables than
today's workstations, with
their keyboards, mice, and
CRT monitors. You will communicate with them through
handwriting and sketching,
and they will communicate to
other computers through
radio-link technology.
Pen and Paper
Modern culture has evolved using pen
and paper to communicate. Your day-today activities bear the artifacts of this
history: calendars, checkbooks, notebooks, insurance forms, sales receipts,
blueprints, bills, address books, even
Post-it notes. Standard computer workstations, although more than sufficient
ILLUSTRATION: MARC YANKUS 0 1990

Step s lls.n4 the vdrushinq pot.'
thrOtigh the polnts lobtamed

of the cdaate sotto:mama the
squtee can then be completed

for many tasks, stand in the way of automating many of life's most common activities. In some cases, they're not portable enough, or they're too big for the
work area. These are the niches that interactive tablets will fill.
Standard workstations also fail when
the information you enter departs from
standard text. For example, you'd be
hard pressed to find akeyboard that lets

you enter Japanese and Chinese characters, sign your
name, write math equations,
or sketch PERT charts and
flowcharts. Graphics design
tasks are also difficult with
standard workstations. Several years ago, we watched
VLSI designers using aCAD
system and were surprised to
find that alarge part of their
activities centered around pen
and paper rather than the system itself. Recent comparisons of CAD tools for designing power supplies reveal that
traditional paper methods are
three to 10 times faster. CAD
tools offer designers powerful capabilities; workstations
should not block access to
them.
Future Perfect
Although available now for
limited, specialized applications, interactive tablets have
along way to go before they realize their
full potential. The technology requires
the development of a true electronic
equivalent of pen-and-paper media.
Advances in portability will come
from avariety of sources, from research
into wireless LANs to the international
initiative for high-definition TV, which
includes a push to build low-cost, flatcontinued
JULY 1990 • BYTE
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REAL-TIME
MULTITASKING
KERNEL
8086/88, 80x86/88
Z80, 64180, 8080/85

80386
68000/10/20

S

tandard

computer workstations
stand in the way of
automating life's most
common activities.

im Fast, reliable operation
• Compact and ROMable
• PC peripheral support
is DOS file access
• C language support
• Preemptive scheduler
• Time slicing available
• Configuration Builder
• Complete documentation
• lntertask messages
• Message exchanges
• Dynamic operations
— task create/delete
— task priorities
— memory allocation
• Event Manager
• Semaphore Manager
• List Manager
• InSightTM Debugging Tool

THE BEST
Join over 600 developers such as
IBM®, Xerox, Hewlett Packard,
Hayes, Hughes Aircraft and NASA.

CHOOSE AMX
The best low-cost, high-performance
real-time multitasking system
available today.

No Royalties
Source Code Included

Demo Disk
Manual only
AMX 86

$25 US
$75 us Call for prices for
$3000 us other processors.

(Shipping/handling extra)
IBM is a registered trademark of IBM Corp.
Z80 is a trademark of Zilog, Inc.
AMX, AMX 86, InSight are trademarks of
KADAK Products Ltd.

KADAK Products Ltd.

e

206-1847 West Broadway
Vancouver, B.C., Canada
V6J 1Y5
Alt Telephone: (604) 734-2796
11F Fax:
(604) 734-8114
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panel displays of all sizes. Neural-network and AI blackboard architectures
hold the promise of interpreting freeform input. But what technologies are required to make interactive tablets an
everyday reality?
The Communications Factor
Interactive tablets must be able to communicate easily with existing personal
computers and computer networks.
Imagine getting your E-mail or uploading your recent meeting notes while sitting in O'Hare Airport without waiting
in line for a phone or fumbling with
cables and connectors.
A recent partnership between Motorola and IBM to link portable computers
with a host by transmitting over local
radio frequencies heralds anew trend in
wireless communications. The Agilis
hand-held computer also features transparent communications via a radio-frequency transmitter. Many researchers
are investigating how to best use the nowcrowded radio spectrum to provide lowpower, in-office radio LANs. One promising approach is acellular network that
shares the spectrum presently set aside
for cellular phones. Another involves the
use of laser and infrared transmissions.
Electronic Paper
Writing on an interactive tablet should be
as much like writing on paper as possible. The display should provide ahighquality image on a thin, flat panel.
Needed for interactive tablets are both
large desktop- or blackboard-size panels
and small hand-held units with low
power consumption.
The three available flat-panel display
technologies are LCD, plasma, and electroluminescent (see the BYTE In Depth
section, September 1988). All three
technologies sandwich some active material between two "container" walls,
which are usually made of glass. The
walls contain electrodes that apply avoltage across a pixel to turn it on or off.

With LCD panels, the active material is a
liquid of crystals that reorients or twists
when the voltage is applied. Transparency or polarization properties change during the twist. With agas-plasma panel,
the active material is a gas that glows
when the voltage is applied. With the
electroluminescent panel, the glowing
material is aphosphor film.
Each technology has its strengths and
weaknesses. At present, all are suitable
for small, monochrome interactive tablets. Plasma and electroluminescent panels have higher-contrast, more-readable
displays than LCDs, but LCDs consume
less power, which can be critically important for portable, hand-held units.
Most vendors package the displays with
EGA or VGA display drivers, making
them compatible with current software.
On the horizon for the 1990s are
larger, full-color displays. LCDs seem to
be the best prospect for color, but they
are the weakest with respect to scaling up
to larger sizes. Plasma panels have the
best record with respect to large displays.
Electroluminescent displays are intermediate; their special strength lies in the reliability of the technology.
Electronic Pens and Beyond
The input device for an interactive tablet
is astylus, which ideally should feel and
behave like apen. Recent stylus products
have come close to this goal. Some are as
light and as small as pens and avoid the
mushy feel of excessive tip-switch travel.
Some have shed their cables; others have
reduced cable bulk to the point that they
are no worse than the chained pens at
bank counters.
Just as astylus should emulate areal
pen, the "electronic ink" it produces
should act like real ink. Parallax should
be minimized by minimizing the distance between the image plane and the
writing plane. The calibration should be
good enough to register the exact display
pixel. Many styli provide resolution far
above that of the display and then waste it
with bad calibration.
With an interactive tablet, you can also
use the stylus to indicate mode changes,
act like a paintbrush, or appear as a
mouse. This allows the stylus to drive
popular software without modification.
But a stylus has to be more than a
mouse. The stylus software should echo
the ink stroke, and do so fast enough to
keep up with the stylus movement. It
should be able to erase the strokes after
handwriting recognition takes place so
that you can replace them with an icon or
adiagram, and do so without disturbing
continued

Double your work space.
Triple your real power.
Access 100% of your memory.
If you are now using a286 based system, what the
ALL CHARGECARDTM will do for you is nothing short of
spectacular.
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386 power ..."
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The Blackboard Metaphor
blackboard model is based on a
Thecomputational
metaphor suggested

by Allen Newell in the early 1960s. The
metaphor suggests that several people
cooperating to solve aproblem cannot
talk to each other, but can communicate
only by writing information related to
the problem on ablackboard.
Each participant has different knowledge and can solve different parts of the
problem. When participants see subproblems on the blackboard that they
can solve, they step up to the board and
write something they think may contribute to solving the overall problem.
The blackboard model was originally
used in building AI programs. But it can
be useful in many situations where extensibility and flexible control flow are
important, whether the platform is aPC
or amainframe.

The Computational Model
The blackboard computational model is
composed of aset of modules (knowledge sources), acentral database (the
blackboard), and ascheduling mechanism for determining the order of execution of the modules.
The modules can share information
through the blackboard (and only
through the blackboard) and do not retain their own state information. Each
module can transform or combine certain types of data on the blackboard as
steps toward apossible solution to the
problem.
Each module can "look" at new data
added to the blackboard and indicate
whether it may be able to contribute toward asolution using the new data (possibly in conjunction with other data on
the blackboard). The scheduler chooses
from the modules that can work on the
data on the blackboard, and executes
one of them. This module may add more
information to the blackboard (if it suc-

nearby graphics. This could mean placing echo ink in aseparate graphics plane
or keeping tables of strokes for precise
erasure.
Matters of Interpretation
It is tempting to interpret stylus input in a
straightforward manner with a simple
loop that reads, echoes, and records
strokes. When atime-out occurs or the
next stroke is too distant, such asystem
246

BYTE •JULY 1990

THE BLACKBOARD CYCLE
External
inputs

Database
updates

External
outputs

Blackboard
database

Module
execution
Best
module
to
execute

Changes in
database

Module
triggers

Scheduler

Candidate
modules
!
for
execution

Figure A: A blackboard system lets multiple modules work on the same input.
In an interactive-tablet system, the modules might consist of aneural network,
lexical insertion, and aspacial parser.
ceeds), or it may not (if it fails).
The blackboard repeats the following
cycle over and over until the problem is
solved (see figure A):
1. Choose amodule.
2. Execute the module.
3. Update the blackboard data as
specified by the module.
4. Go to step 1.
The blackboard architecture provides
astructure for aset of separate modules,
each of which can contribute part of a
solution to aproblem. The module execution is triggered by changes to the

assumes that a notation is finished and
sends it to the handwriting-recognition
system. Once asymbol is recognized and
an appropriate action taken, the input
loop is repeated.
This was the initial approach we took
at Microelectronics and Computer Technology Corp. (MCC), where we are developing interactive-tablet technology.
However, we found that such simple
event-loop architecture does not give rise

database and controlled by the heuristics of the scheduler. The implementor
chooses what should be represented in
the database, how to decompose the
various steps in building aproblem solution, and the scheduler heuristics that
control the order in which steps in the
problem solution are tried.
A key aspect of blackboard architecture is the separation of heuristic control
from the individual knowledge sources.
This allows some flexibility in deciding
how to apply the different knowledge
sources to the problem, separate from
deciding what knowledge sources to use
and how they should work internally.

to aproduct-quality system. Quite simply, with an interactive tablet, you can't
count on strokes being drawn in aparticular order (e.g., you may cross your ts
after you've written aword or wait until
you've finished the sentence), so the particular recognition sequence may have to
be rerun at any time.
Recognizing and interpreting freeform input involves many interdependent
processes: segmenting characters, gen-
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PATTERN RECOGNITION WITH NEURAL NETWORKS
Global connectivity
Typical blackboards used in AI applications support powerful mechanisms
for triggering knowledge sources (often
using mechanisms similar to those of
rule-based systems). A blackboard also
requires atruth-maintenance system to
support asserting and retracting information on it.
These characteristics provide apowerful blackboard substrate for AI applications, often at the expense of computation time and space. Luckily, the
requirements for user interfaces permit
significant simplifications and efficiencies compared to these applications.
The blackboard architecture supports
integration of multiple input modes,
combining mode-dependent and modeindependent modules. Several modules
can contribute toward a solution that
none could produce individually. The
modules interact as peers rather than as
masters and slaves.
For example, several techniques may
need to be combined in order to resolve
the meaning of seemingly ambiguous
input. The architecture can also support
parallel, heuristic, opportunistic
searches, possibly at several levels of
granularity.
Next-Generation User Interfaces
The 1990s will see acoalescing of standards for the look and feel of graphical
user interfaces (GUIs). However, user
interfaces will push beyond these standards as people begin interacting more
ambitiously with their computers via
stylus, touch, voice, keyboard, and
mouse.
The blackboard architecture provides
enabling technology for building advanced computer interfaces. From a
blackboard architecture tuned to the requirements of GUIs, the next generation
of human-machine interfaces will
emerge.

crating best-guess recognition decisions,
and incorporating context into handwriting recognition. The bottom line is that
every component depends on every other
component, and each wants to run last so
that it can use the output of the others.
At MCC, we've embodied these freeform handwriting-recognition requirements in an AI blackboard system (see
the text box "The Blackboard Metaphor"
above). The system provides a control

Limited, local connectivity

Output

Hidden
layers

Input

Figure 1: Back-propagation techniques enable aneural network that starts out with
randomly valued connections to learn to correctly recognize input patterns. Network
architectures with limited connectivity represent one way to make these recognition
systems compact enough to fit on small machines.

structure in which very different technologies, such as neural-network character recognizers and AI-based naturallanguage parsers, cooperate and share
information. These different software
components run whenever the system
makes enough data available to them.
The system posts results in a common
format that other software components
can use as input.
The blackboard can support parallel
competing interpretations of input. Later
input may confirm or refute an interpretation. Thus, the system combines the
strengths of different strategies and technologies, all working on the same problem at the same time.
Handwriting Recognition
Recognizing handwriting is an involved
process. An interactive tablet should be
able to accurately recognize alarge vocabulary of both hand-printed and handwritten symbols. This includes uppercase and lowercase letters, numbers,
punctuation marks, math symbols, editing marks, graphics symbols, and other
symbols you create on the fly. Handwriting-recognition accuracy should improve
with context and by adapting to your idiosyncrasies. A good handwriting-recognition system should not restrict your
writing to little, predefined boxes.
The tablet should handle the details of
segmenting input into individual symbols. Handwriting-recognition decisions

should also reflect alternative guesses
and levels of certainty, not just abinary
choice. Finally, the tablet should recognize symbols in afraction of asecond on
alow-end personal computer and have a
nice functional interface for current and
future applications.
No current technology satisfies all
these requirements. Most available systems severely limit their symbol vocabularies, typically to uppercase letters.
Current systems accomplish symbol segmentation either by constraining you to
write in boxes or through ad hoc techniques that fail when you write naturally.
Reported accuracy rates are typically
in the 90 percent range. But these figures
are ambiguous. Accuracy varies depending on test samples and conditions. Current technology is adequate for very constrained, limited applications, but it falls
short of what you need to make interactive tablets commonplace and generally
useful. The buyer should beware.
Some of these problems can be overcome by moving away from traditional
pattern-recognition techniques to neural-network techniques (see figure 1).
Traditional approaches divide development into feature selection and classification. You choose what seems to be a
good set of features for representing inputs and astatistical or syntactic classification technique for defining category
membership. When accuracy is too low,
continued
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SYMBOL VOCABULARIES
Collected on interactive tablet
Letters and nt.mbers

Graphical shapes

Editing marks

ABCDEFGHI
JKLMNOPQR
STUVWXYZ
abcdefghi
jklmnopqr
stuvwxyz
(

0123456789

Scanned from bank checks

Math symbols

0/2 3Y

() + -

5 6709

E \/

Figure 2: Neural networks at MCC have been trained to recognize avariety of
handwritten symbols. This technology makes it easy to train the system in alternate
pattern types.

TRAINING AND RECOGNITION
100

Letters

Digits

80

60 _

40
50

500

5000

50.000

Training set size
Figure 3: The figure plots accuracy rate versus the size of atraining set for abackpropagation neural network. You need large training sets to achieve high accuracy
rates.
you tinker. This approach leads to slow
development and brittle systems. Expansion to new symbol sets essentially requires that you begin again from scratch.
The Neural-Network Connection
Neural-network techniques avoid these
problems by combining feature selection
248
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with classification, and automating the
complete process so that very little intervention is required. At MCC, we use presegmented bit-map arrays, not featural
representations, as input to aback-propagation network, and we obtain high accuracy rates (in the mid to high 90 percent
range).

The network outputs are continuously
valued variables that reflect the certainty
of the handwriting-recognition decision.
This lets the system query you about ambiguous inputs and achieve near-perfect
performance.on the remainder of the patterns. Extension to other symbol vocabularies (see figure 2) is relatively automatic, using essentially the same type of
network and network parameters.
The only change we have had to make
is to increase the size of the network.
Also, we have trained networks on a
combined set of uppercase and lowercase
letters and numbers. While the overall
accuracy rates are lower, the errors tend
to occur where humans would also make
errors, such as confusing C with c, 1
with 1, and 5 with S. The buyer should
still beware, but the future looks more
promising.
One disadvantage of the back-propagation neural-network approach is that you
need to use very large training sets to
achieve high handwriting-recognition
rates (see figure 3). You may also need to
train the network for days or even weeks.
This makes it difficult to build asystem
that adapts to the idiosyncratic style of a
primary writer or to new symbols created on the fly. It also means that systems
development requires collecting or borrowing large training samples.
Training samples, and not the underlying algorithms (which are widely available in scientific literature), therefore become the critical, proprietary aspect of
developing handwriting-recognition systems. Similarly, critical tools for systems development become facilities for
processing large training sets, not facilities for tinkering with the underlying algorithms.
Another often-heard complaint about
using neural networks for low-end personal computer applications is that they
are computationally intensive and require large amounts of memory. This
limitation, however, will probably disappear.
Once a network has been trained, it
can be represented in alow-precision format without hurting accuracy. Networks
trained with limited connectivity, such
as that in figure 1, also cut down on
memory requirements as well as, in some
cases, on processing needs. Finally, digital-signal-processing chips represent an
inexpensive path to giving low-end personal computers high-end performance.
We've found the 24-bit precision available on some of these chips sufficient to
train networks for hand-printed symbol
recognition.
continued
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computer and the peripheral ports may be connected to such devices as: bar code readers, cash
registers, fire alarms, numerical machines,
modems, plotters, printers, security systems,
and terminals (see illus.).

•security and environmental sensing, to improve monitoring capabilities for large and small
businesses
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The critical milestones for neural-network or any other symbol-recognition
technology lie in combining symbol segmentation with recognition and incorporating higher-level constraints to improve recognition accuracy. Higher-level
constraints refer to the fact that different
sequences of symbols, such as astring of
letters constituting a sentence, are not
equally likely. Language and the physical world impose constraints that can be
used to improve symbol-recognition accuracy.
We believe that it will be fruitful to
push neural-network technology as far as
it will go in achieving these milestones.
One approach is to combine solutions to
the segmentation and higher-level constraint problems. You train anetwork to
recognize aletter in alarger input field,
where it is surrounded by its natural context as dictated by typical letter strings
appearing in natural language. Ultimately, though, it will probably be necessary
to use hybrid systems that combine neural-network techniques with state-of-theart parsing techniques, because context
operates at multiple levels.

INTERPRETING FREEHAND INPUT
Point
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Figure 4: This figure shows how an interactive-tablet system interprets freehand
input. The input is adigitized point sequence (shown at top); the result is an
executable mathematical expression (shown at bottom). Knowledge sources in the
middle column transform the data types in the left column using the data banks listed
in the right column. Segmentation and recognition transforms the input into strokes
and aset of symbols, respectively. Visual parsing works with symbol sets located in
space (icons) and forms acomposite expression using avisual grammar and lexicon.
A semantic interpreter converts the parser output into an executable form.
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Beyond Recognition
Assume your interactive tablet can recognize and differentiate your ts and is.
You can write a number sequence, as
with pencil and paper, and the machine
will recognize your 7s, whether or not
you cross them. What's next?
If you glance through the notebooks
and sketchpads you use in meetings, in
classes, or at home, you will find that
many of your jottings gather their meaning not just from the linear sequence of
symbols or characters, but also from
their relative location in space.
For example, consider math calculations. A horizontal line can indicate subtraction (a minus sign), division (a fraction line), anegative number, or simply a
boundary marker to total the calculations in the column above it. Which of
the meanings is the right one? It depends
on the other symbols in the immediate
context and where they are relative to
each other.
Other languages that have aspatial element are those of musical notation, editing corrections, engineering layouts and
diagrams, flowcharts, PERT charts, and
family trees. In fact, most designers first
sketch a design on paper in a notation
specific to their domain (e.g., architecture or engineering). Only when the initial set of problems is solved through the
sketching activity will the design be
translated through aseries of commands
and/or direct-manipulation actions and
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transferred into, say, aCAD program.
Spatial language parsing will cut out
"the middle man" by allowing you to
sketch as you always have, in the spatial
languages most suited to solving your
particular design problems. Parsers will
then be able to interpret the sketches directly and allow earlier interaction with
back-end applications (see figure 4).
Spatial Parsing
The problem of assigning meaning to aggregations of symbols based on spatial
relations is to some extent analogous to
parsing linear languages—for example,
programming languages, natural human
languages appearing as text or speech,
and command or mouse-based languages
appearing in user interfaces.
What all these one-dimensional languages have in common is that asimple
concatenation of symbols, characters, or
events of some kind forms the basis of the
input. Moving into two-dimensional
space brings some new twists, including
the need to separate the temporal sequence of the input from the 2-D space in
which it exists.
For one-dimensional languages, you
can generally assume that space and time
are l-to-l. The data structures and methods reflect this assumption. For example, classic table-driven parsing technologies for command languages and
programming languages parse left-toright over the input stream, predicting,
and thereby constraining, the next possible input.
Spatially based languages, however,
generally don't have just one temporal
order for forming complex expressions.
For example, you don't necessarily draw
the bubbles and arcs of PERT charts from
the top down or from left to right.
One approach is to ignore the temporal
order of the input and impose an ordering
over the 2-D space that will be convenient for the parser. For example, the
system could start from the upper left
corner of a2-D space and proceed left to
right, from the top down, whether or not
you entered your input in that order.
This is an appropriate response for
parsing static displays. However, in adynamic sketching situation, where the system must use the constraints of parsing to
help with basic symbol or character recognition, it seems inappropriate. Further, the temporal information is at least
aheuristic for interpretation and should
probably not be ignored altogether.
In other words, although most 2-D notations don't have a single enumeration
order, humans tend to work outward
from abeginning symbol by enumerating

adjacent symbols rather than by jumping
all over the place. Parsers for interactive
tablets need to be able to work incrementally with your temporal ordering and
thus be flexible with respect to the enumeration in 2-D space.
Another challenge in parsing 2-D stylus-based input is in segmentation and
closure. Mouse and keyboard devices
automatically segment the input into a
series of primitive events or characters.
For example, a particular keystroke or
mouse-click explicitly indicates the end
of a"sentence."
On the other hand, freehand sketching
on a display does not provide such an
easy method of determining the set of
primitives involved in a2-D expression.
Strokes can span logically separate symbols. And you must expect individual
variation in the number and order of
strokes required to make asingle symbol
or character.
While symbol- and character-recognition technologies are designed to cope
with these problems, you can expect a
certain amount of indeterminacy at this
low level. Parsing, then, is still another
source of constraints on aparticular segmentation of symbols.
Independent knowledge sources must
work together to solve the overall interpretation problem. Blackboard technologies promise to help solve some of these
problems by providing a framework in
which communication can be coordinated across different constraining knowledge sources.
Moving into Common Usage
Simply developing reliable technologies
won't make interactive tablets commonplace, however. Mitch Kapor, founder of
Lotus Development, notes, "The problem of making computers useful to people as communication and information
devices is not an engineering problem.
It's a design problem. Engineers are
trained to eliminate the subjective factors. But it's exactly the subjective factors that are critical."
Using currently available interactive
tablets can be frustrating; they often vio
late expectations built up from experiences with pen and paper and standard
workstations, and they are new. They
haven't gone through the evolutionary
process in which problems are discovered at the expense of initial users and
solved through iterative design.
This evolutionary process can proceed
along two paths. The first is to introduce
new products on asmall scale, such as
the Sony Palmtop or the Canon AI Notebook. These products run very real risks

of failure because seemingly small design problems can make them unusable.
Often, you become aware of these problems only when the product is on the
market.
Alternately or additionally, the R&D
world can develop realistic full-blown
prototype applications and get extensive
feedback from potential users. MCC's
Interactive Work surface Project and
IBM's Paper-Like Interface Project fall
into this category.
Designing good interfaces and developing the underlying technologies necessary to make them fully functional is essential to making interactive tablets a
part of everyday life. We believe that the
coming decade will witness the wide
availability of full-functionality tablets
that recognize and interpret handwritten
and sketched input, and that use wireless
communications to link to other computer systems. The state of technology is
close to being sufficient to create them
now. The challenge is to establish a
smooth migration path to move toward
more generally useful systems. •
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COMPUTING WITHOUT KEYBOARDS

From Hand to Mouth
Despite advances in interface design, working with a computer still constitutes an "unnatural act" for the vast majority ofpeople. This
State of the Art section examines the latest efforts of researchers to make computers more accessible to everyone. For more information
on the products and processes described in this section, contact the companies and organizations listed below.

Dextrous Hand Master
Exos, Inc.
8Blanchard Rd.
Burlington, MA 01803
(617) 229-2075
Inquiry 1105.

SIR Model 20
Scott Instruments Corp.
1111 Willow Springs Dr.
Denton, TX 76205
(817) 387-9514
Inquiry 1113.

DragonDictate-30K
DragonWriter-1000
Dragon Systems
90 Bridge St.
Newton, MA 02158
(617) 965-5200
Inquiry 1106.

SonicFinder
Human Interface Group
Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Inquiry 1114.

DS200
Speech Systems, Inc.
18356 Oxnard St.
Tarzana, CA 91356
(818) 881-0885
Inquiry 1107.

TekRec
VR-4
Voice Control Systems, Inc.
14140 Midway Rd., Suite 100
Dallas, TX 75244
(214) 386-0300
Inquiry 1115.

Freestyle
Wang Laboratories, Inc.
One Industrial Ave.
Lowell, MA 01851
(800) 522-9264
(508) 522-5000
Inquiry 1108.

3-Draw
MIT CAD Lab
Massachusetts Institute of Technology
Cambridge, MA 02139
(617) 253-3542
Inquiry 1116.

Interactive Worksurface Project
Microelectronics and Computer Technology
Corp. (MCC)
3500 West Balcones Center Dr.
Austin, TX 78759
(512) 343-0978
Inquiry 1109.

TI Voice Card
Texas Instruments, Inc.
P.O. Box 2909, MS 2243
Austin, TX 78769
(800) 527-3500
(512) 250-4114 (demo)
Inquiry 1117.

Introvoice-5
PTVC-756
The Voice Connection
17835 Skypark Cir., Suite C
Irvine, CA 92714
(714) 261-2366
Inquiry 1110.

Verbex 5000
Verbex 6000
Verbex 7000
Verbex Voice Systems, Inc.
185 Ridgedale Ave.
Cedar Knolls, NJ 07927
(201) 267-7507
Inquiry 1118.

The Private Eye
Reflection Technology
240 Bear Hill Rd.
Waltham, MA 02154
(617) 890-5905
Inquiry 1111.
Sensor Cube
Sensor Frame Corp.
4516 Henry St.
Pittsburgh, PA 15213
(412) 683-9500
Inquiry 1112.
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Virtual Interface Environment
Workstation (VIEW)
NASA Ames Research Center
Moffett Field, CA 94035
(415) 965-5091
Inquiry 1119.
Voicebox
Voice Recognition
Technologies, Inc.
Computer Voice Systems Division
6290 Montrose Rd.
Rockville, MD 20852
(301) 984-1400
Inquiry 1037.

Voice Card VPC-2100
Votan, Inc.
4487 Technology Dr.
Fremont, CA 94538
(415) 490-7600
(415) 490-7979 (demo)
Inquiry 1038.
Voice Master Key
Covox, Inc.
675 Conger St.
Eugene, OR 97402
(503) 342-1271
Inquiry 1039.
Voice Navigator
Articulate Systems
99 Erie St.
Cambridge, MA 02139
(617) 876-5236
Inquiry 1040.
VoiceReport
Kurzweil Applied Intelligence, Inc
411 Waverly Oaks Rd.
Waltham, MA 02154
(617) 893-5151
Inquiry 1041.
VoiceScribe 1000 Plus
Cherry Electrical, Inc.
3600 Sunset Ave.
Waukegan, IL 60087
(708) 360-3523
Inquiry 1042.
VPC-1000
Voice Processing Corp.
IMain St.
Cambridge, MA 02142
(617) 494-0100
Inquiry 1043.

This resource guide lists information sources
for the major concepts and products listed in
this State of the Art section. Inclusion in the
resource guide should not be taken as aBYTE
endorsement or recommendation. Likewise,
omission from the guide should not be taken
negatively. The information here was
believed to be accurate at the time of writing,
but BYTE cannot be responsible for
omissions, errors, or changes that occur after
compilation of the guide.

Death
Taxes
Software Piracy

We can save you from one of them.

s

orry. Death we can't do anything about. As for
taxes, when you use our product you'll probably
wind up paying more. But software piracy:
there we offer some help. Our family of software
protection devices (dongles) have improved unit sales
for over 2,000 companies around the world.
Our products can be used in the MS-DOS,
OS/2 and Macintosh environments.

own programming creativity to build aprotection environment best suited to your product.
Users attach the device to their parallel port, and
programs won't run without it. Back-up copies, hard
disk and LAN operation are not interfered with.

Build Your Own Custom Protection
Environment

Use our patented "duallocking" ASIC chip as the
basic building platform.
Next, add options like: onthe-fly read/write memory,
write-once or multiple-write
locking codes, and encryption shells. Then add your

Software
USA
1011 High Ridge Road
Stamford, CT 06905
1-800 333-0407 ext. 101
203 329-8870
Fax 203 329-7428
BBS 203 329-7263
Apple Link D2379

Europe Ltd.
Selbome House
Old Avenue

Your Intellectual Property Belongs To
You

And if you don't protect it, who will? Our
products offer the most equitable way to
protect your interests without sacrificing the rights of
your customers. Call us
Security
today for information and
UK Ltd.
demonstration units.

Weybridge, Surrey
UK, KT13 OPQ
44-932-821-230
Fax 44-932-246-268

21 A The Precinct
High Street
Egham, Surrey
UK,TWO20 9-HE
44-784-430-060
Fax 784-430-050

Macintosh is atrade mark of Apple Computer Inc..
Activator, Mactivator are trade marks of Software
Security. Inc. illustration: detail from
Michelangelo's Last Judgement
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Genuine 486Tm System...
Amazing 386TM PRICE!
Yes, full powered 80486 computer
systems with all the traditional
Northgate features and performance.

And look at this! A Maxtor 200Mb hard
drive. Breaks performance barriers with
15MS speed ... yet doesn't make apeep.

And aprice that says "BUY NOW!"

Impressed? There's more. 4Mb of
RAM (expandable to 16Mb). And 64K of
25NS read/write-back cache. If that's not
enough, you get Microsoft® WINDOWS"
3.0 and agenuine Microsoft mouse. Of
course, it comes with aNorthgate
OmniKey" keyboard—your choice of PLUS
or ULTRA models.

$5,895e
Delivered to Your Home or Office
YOU CAN'T IMAGINE WHAT
SPEED REALLY IS until you have
Northgate's new Elegance 486 under your
fingertips. Feel the power! It delivers
everything a486 should do ... AND
MORE! Applications—even CAD—
appear on the screen almost before you
release the keys. Gone is the aggravation
of waiting!
Sizzling performance requires the
hottest components ... and that's what
Northgate delivers.
486 processor combines the capabilities
of an enhanced 386, fast 387 math
coprocessor, an advanced cache controller
and 8K of supporting static cache memory.
Result? Incredible processing speed!
Now add in Northgate's new proprietary
motherboard. Unique design maximizes
the power and features of the 486
processor.

PLUS, Northgate has afull range of
expansion options! Monitors, hard drives,
tape backups, memory cards, printers,
modems, and more. Custom configure the
system that's right for you.
Use aNorthgate 486/25 for 30 days.
If it fails to do everything we say, just
return it.
ORDER TODAY! Be sure to ask about
custom configurations, leasing and
financing programs.

CALL TOLL-FREE 24 HOURS ADAY

800-548-1993

AVIL

CNORTHGATE
OMPUTER
.91157E/16

weeer

P.O. Box 41000, Minneapolis, Minnesota 55441

Financing: Use your Northgate Big 'N' revolving credit card. We have millions in
financing available. We accept Visa and MasterCard, too. Lease it with Northgate, up to
five-year terms available.

Elegance" 486/25
system configuration
• 25 MHz Intel 80486improcessor
with 80387-compatible floating
point coprocessor
• Industry Standard Architecture
(ISA) bus
• 4Mb of 32-bit DRAM
(expandable to 8Mb on the
motherboard; total system RAM
expandable to 16Mb with an
optional memory card)
• Proprietary, U.S.-made
motherboard
• 200Mb Maxtor hard drive with
15 MS access time
• 64K SRAM read/write-back
cache (optional 256K cache
available)
• High density 1.2Mb-5.25" and
1.44Mb-3.25 "floppy drives; also
reads, writes and formats low
density disks
• Eight expansion card slots; one
32-bit, six 16-bit and one 8-bit
• Weitek numeric co-processor
support
• Two serial and one parallel ports
• 14" monochrome monitor
• Hercules compatible video
controller
• MS-DOS 4.01 and GW-BASIC
software; Smart Drive disk
caching software
• On-line users guide to system
and MS-DOS 4.01
• 220 watt power supply
• Elegance 7drive-bay custom
tower cabinet pictured (desktop
style available)
• Clock/calendar with 5year
battery backup
• Microsoft® Windowslm 3.0
• Microsoft Mouse
• Your choice of exclusive awardwinning OmniKey/PLUS or
ULTRA keyboard
• Park utility
• Front mounted controls for
high/low speed operation, system
reset, and keyboard lockout
• Total compatibility with all of
your existing AT peripherals and
I/O boards

Superior Northgate Support
Famous 30-Day Performance Guarantee. Northgate backs
every system with our famous no-risk policy. If you aren't 100%
satisfied, return it—no questions asked.
Warranties. Your system is covered by a1-year limited
warranty (5 years on keyboard). If apart fails, we'll ship a
new one overnight at our expense—before we receive your
troubled part.

Industry's Best Unlimited Toll-Free Technical Support.
February 7, 1990, BYTE Magazine, Dr. Jerry Pournelle; on
Northgate technical support ... "has become the standard that
other mail order computer companies must match."
Our system consultants are on duty 24 hours aday, 7days a
week to answer your questions. On-site service is available to
most locations if we can't solve your problems over the phone.

Prices and specifications subject to chance without notice. Northgate reserves the right to substitute components of equal or Ifteater quality or perlomunce. All items subject to availability.
CCopyright Nordic= Computer System, Inc.. 1990. All rights reserved. Northgate, Off'stagy and the Northgare 119 logo are registered trademarks of Norduate Comdr. Syyrems. 80386 and 80486 am teldenmità dined. Mierach .nd Windom Ire teetered
trademark, of the Microsoft Corporation. MI oche products and brand names ue trademarks and registered ademark, of their respective coreddies.
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FEATURE

THE W ORLD
ACCORDING TO
MICROS
Maps used to be written in stone; today's world atlas software
is dynamic, fun, interactive, and useful
Robert Mandel
ave you ever bought something that was labeled
"Made in Brunei" or read anews story about
independence coming to Namibia? When you
see references mentioning obscure places such
as these, do you have the foggiest notion where
they are?
Recent studies have shown that many people know little
about where various countries and cities are located. They also
are unaware of the differences in their demographics, economics, politics, or cultures. Even international experts in government, business, or university settings have been unable to look
at amap and visually identify relevant patterns such as supply
and demand.
This lack of geographical familiarity has been attributed to a
decreasing emphasis in schools on the basics of geography, the
difficulties of finding comprehensive and up-to-date global reference data, and the unavailability of map displays showing
pertinent data distributions. Even recently published atlases,
almanacs, and gazetteers frequently contain outdated or incomplete information.
Electronic World at Your Fingertips
Fortunately, the recent introduction of interactive electronic
world atlases has provided aremedy for this problem. This atlas
software simultaneously addresses the gaps in general background knowledge and links this information to other kinds of
data and spatial map patterns.
With the recent vast improvements in computer graphics,
color, and storage capacity at relatively low costs, the microcomputer now provides afeasible cost-effective alternative to
the traditional hardbound atlas. You can use this sophisticated
world atlas software in today's PCs and Macintoshes. With it,
you can easily spot changing international relationships.
An amazing number of packages have appeared that could be
considered "world atlas software." Some programs provide
both global mapping and world statistical database capabilities,
while others focus on one or the other. Some programs let you
256

BYTE •JULY 1990

modify their maps and information categories or create your
own, while other programs provide afixed map and information database.
This field contains packages whose focus is very narrow,
such as those that deal with only one subject (i.e., the U.S.,
entertainment, travel tips, clip-art maps, and raw data). It also
contains software whose scope is very broad—multipurpose
programs and full-blown geographical information system
(GIS) packages. These programs are beyond the scope of this
article; Iwill concentrate on the self-contained world atlas
software.
Because of the focus on programs useful in awide variety of
contexts, Iwill cover only those that run on PCs or Macintoshes. (One exception is World Geograph, which runs only on
the Apple IIGS.) Of the 24 packages Ilooked at, six run on the
Mac: Azimuth, EarthPlot, Geographics, HyperAtlas, MacChoro II, and MapMaker. Only four run on multiple systems:
Atlas Explorer, Global Data Manager, World Factbook, and
World Geography Series.
Useful atlas programs have been produced as commercial
software as well as shareware or public domain software.
Among shareware and public domain offerings, you will find
some very inexpensive hidden gems. A few of these offerings
require acontrol program. (A control program provides away
of displaying and manipulating the boundary coordinates in the
map database.)
Due to the volatility of these products distributed through
electronic BBSes, on-line networks, user groups, and shareware distribution outfits, I've included only asprinkling of the
available offerings. None of either kind of software is copy-protected, and most of it is updated at regular intervals. Such updates are most critical when you cannot alter the supplied data.
The software falls into four distinct types: fixed maps with
data, customizable maps and data, maps without data, and data
without maps. The table provides acomparison of the mapping
and geographical database capabilities of the 24 packages.
continued

ILLUSTRATION: STEVEN HINES © 1990
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WORLD ATLAS SOFTWARE CAPABILITIES
World atlas programs vary significantly in their capabilities. With the better packages, you can create or modify map
boundaries or geographical data. With the most powerful programs, you can access quite detailed maps and perform
substantial data analysis (• =yes; o=no; N/A = not applicable).
Program name

Map
coverage

Map size/
projection
control

Map import/
export
capability

Map
alteration
capability

Map
graphics
quality

Data
display
modes

Atlas Explorer

World, main
regions

o

o

o

Low

Text

Atlas Graphics

6continents,
nations

•

•

•

High

Maps

•
o

•
o

Medium

N/A

Medium

N/A

•
o

•
o

Medium

N/A

Low

Map and
charts

Azimuth
EarthPlot
Geographies
Global Data Manager

World, nations

Size only

World map with
zoom

o

Selected regions

•

World

HyperAtlas

World, main
regions

o

o

•

Medium

Text

MacChoro Il

World, main
regions
..
World, some
regions

Size only

•

•

Medium

Maps and
charts

•

Import
only

•

High

Maps

World, nations

•

•
•

Maps

Size only

•
o

High

7continents,
nations

Low

Maps

World, 9regions,
259 cities

•

•

•

Medium

Maps

World, main
regions

•

o

•

Medium

Maps

World map with
zoom

Size only

Export
only

O

High

N/A

World, 8regions,
177 nations

Export
only

O

High

Maps and
charts

World, 14 regions,
198 nations

Export
Only

O

High

Maps and
charts

map uoilection
MapInfo
Mapit
MapMaker
Map-Master
Micro World Data
Bank Il
rt. f.xione
Software Toolworks World
Atlas
Windows/on me worm

world map with
zoom

•

•

•

High

Maps

World

World map with
zoom

•

O

•

High

Maps

N/A

N/A

N/A

N/A

N/A

Text

7continents
with zoom

•

•

o

High

N/A

World, 12 regions,
248 nations

Medium

Text

World, 6continents,
21 regions

Medium

Maps and
charts

world Atlas
World Digitized
World Factbook 1989
World GeoGraph
World Geography Series
World29

N/A

N/A

World map with
zoom

Fixed Maps with Data
This first group of software packages provides an enormous
amount of global maps and data. These programs are the closest in form and purpose to traditional hardbound world atlases.
The goal of Atlas Explorer is to improve people's geographical knowledge in aclassroom setting. It is the only drill-andpractice program that combines mapping capabilities with a
text database on each nation. A mouse is almost essential for
the program, which operates in two modes: tutorial mode, in
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BYTE •JULY 1990

N/A

N/A

N/A

Text

Export
only

•

Medium

N/A

which you can explore the world at your own pace; and quiz
mode, in which you are tested on what you have learned. The
program has anice record-keeping feature to keep track of test
performance.
Unfortunately, this program's map resolution and detail are
quite poor (with no support for color or high-resolution graphics), and you may find the learning process sterile and boring.
Furthermore, the choice of map features appears somewhat arbitrary, and the quiz questions often seem trivial.
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Global data
coverage

Data import/
export
capability

Data
alteration
capability

Data
analysis
capability
Low

Population, area,
currency, language

Medium

23 demographic
categories

•

•

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Over 180
diverse categories

•

•

High

25 demographic
and economic
categories

Import
only

•

Low

None

Import
only

•

High

None

Import
only

•

Medium

Population

•
o

•
•

High

20 demographic
categories

•

•

Medium

None

Import
only

•

Medium

N/A

N/A

N/A

N/A

Over 80
diverse categories

Export
only

•

High

Over 80
diverse categories

•

•

High

None

•

•

Low

None

o

•

Low

Population

Low

Population,
location, area
N/A
Over 60
diverse categories
55 diverse
categories

N/A

N/A

O•
Export
only

•

N/A
Low
High
Low

Economics,
location, area
N/A

Low

N/A

N/A

N/A

Software Toolworks World Atlas (formerly Electromap
World Atlas) strives to be acombination world atlas and gazetteer and succeeds admirably at both. Compared to the other
packages in this category, Software Toolworks World Atlas is
the winner. None of the other programs contains the diversity
and quality of the international maps in this package. The cartography is truly reminiscent of the best hardbound atlases (see
photo 1).
The map implementation using the mouse is more complete

and intuitive than in any other atlas program—you can click directly from world to region to country levels with ease. The
data coverage is comprehensive and logically grouped into geography, people, government, economy, and communications
categories. The software includes anice feature that combines
map and background information into aunified hard-copy report on any country.
The newly released version lets you do substantial graphical
analysis and comparison of data as well as edit the geographical
database itself. The only thing missing is afuller range of customization tools.
HyperAtlas is aseries of HyperCard stacks of maps and global information linked together in ageographical data management system. The program, which has separate but linked
stacks for the world and the U.S., is intuitively laid out and easy
to use. You can add an unlimited number of information stacks,
modify existing information, or even change the maps. However, the maps are not very detailed, and the information provided regarding each country is sparse.
PC Globe is a comprehensive computerized atlas of the
world's nations. Iaward it an honorable mention (second only
to Software Toolworks World Atlas) for its manufacturer-supplied maps and data. The program is very fast and is asnap to
run by either keyboard or mouse. The global, regional, and
country maps are clear and detailed. Its huge amount of background and statistical information may be viewed on maps, bar
charts, and tables. This is the only program that indicates on
maps the membership of major international organizations such
as NATO or the European Economic Community.
PC Globe's printer support is excellent, as is its ability to
export maps and data for other uses. An optional add-on program—PC Nations—displays national flags and plays national
anthems. About to be released is an open-architecture version
of this program, Mapworks. It differs from the standard version in letting you customize maps and import data from other
sources.
On the downside, it would be nice to be able to import maps,
and the selection of data categories seems abit odd. While PC
Globe contains incredibly detailed national statistics on issues
such as health (including the number of dentists and nurses), it
ignores afew major topics, such as energy consumption.
World GeoGraph is ageography-learning tool designed primarily for classroom use. It has ahighly interactive relationship between the maps and the database. This Apple IIGS program is designed around five geographical themes—location,
place, relationships within areas, movement, and regions. It
beautifully integrates these concepts in away that stimulates
users to think creatively and analytically.
The manual and accompanying classroom guide are excellent, and the program is quite intuitive to use. Despite the Apple
IIGS monitor's course resolution (640 by 200 pixels), the global and regional maps are clear and reasonably detailed. World
GeoGraph's developers thought out and clearly organized its
data categories.
Although the speed of execution is sometimes abit slow, you
will find World GeoGraph flexible in displaying its data with
maps, graphs, and tables. The package contains afeature (similar to that in Software Toolworks World Atlas) that combines
maps and data into afinished report. World GeoGraph's search
function for comparative analysis across areas—allowing and/
or combinations of search criteria—is among the most powerful
of all these programs. While this program does not permit
much customization, you can add three new data categories and
have them fully integrated into the system.
continued
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Customizable Maps and Data
Programs in this second group give you the freedom to tailor
maps and data to your own needs. The software generally includes extensive tools for mapmaking and data creation.
Atlas Graphics is apowerful and well-established package
linking maps to data. Iaward this program an honorable mention (just behind MapInfo) in this category. Atlas Graphics has
extensive tools for developing presentation-quality thematic
maps. They include using color, cross-hatching, or dot-density
map patterns; inserting awide variety of special symbols and
icons; adding text, legends, titles, and labels; and generating
output on awide variety of printers and plotters.
The package is easy to use and has aclear menu structure.
The biggest drawback is what isn't included in the basic package. You have to purchase international maps and data separately from the manufacturer, and you may need two costly
add-on programs: Atlas Draw, which permits detailed digitization or on-screen drawing of new maps; and Atlas Import/Export, which lets you transfer maps to and from other software.

Photo 1: This map of Hong Kong illustrates the cartographic
detail and sophistication contained in Software Toolworks
World Atlas.

Photo 2: Mapinfo's advanced mouse-driven menu structure
works well with many kinds of maps, such as this one showing
world population distribution.

MacChoro II is aremarkably compact package with an innovative presentation of thematic choropleth maps (i.e., maps that
display data patterns on them). The program's unique feature is
map animation. It dynamically displays data distributions (up
to 60 per second) in such away that you can immediately see
whether areas that are high in one category are also high in
another.
This software incorporates multiple windows, including one
for drawing graphics, one for spreadsheet data, and atext-editor window for output of classification statistics. MacChoro II's
main limitations include the absence of global data supplied or
available with the software, and the omission of many map-data
customization capabilities common among full-featured programs of this type.
Map Collection is an inexpensive and unusually versatile
package that displays attribute data values on maps. The program's mapping capabilities include displaying various kinds
of symbols, showing geographical contours, and even graphing
three-dimensional surfaces. You can digitize, edit, and scale
maps, and use over 20 map projections. (The term "projection"
refers to the way the round earth is displayed on aflat map.)
One oddity about the program is that even if you use ahard
disk drive, you must always boot from afloppy disk to install
IBM's Virtual Device Interface for the map graphics. World
map boundary coordinates are available but not automatically
supplied with the package. Map Collection has two major drawbacks: the lack of integration among the software's many independent program modules, and its counterintuitive keystroke
combinations.
Mapinfo is the most powerful desktop mapping software I
ran—its capabilities are staggering. Among software in this
category, MapInfo stands at the head of the group. The package
can do virtually anything the other programs in this category
do—and better. The user interface is more intuitive and easier
to use than any other package with flexible links between maps
and data. Both the manual and the mouse implementation are
excellent.
The program features map creation (with digitizing as an option), customization (with control over boundaries, legends,
text, and graphics), and panning. You can also zoom and locate
aspecific address location on the maps, and create, modify,
and visually display almost any kind of data.
With MapInfo, you can analyze and graphically display data
trends (see photo 2). While map importing or exporting requires aseparate package available from the manufacturer, you
can readily perform data importing or exporting. There is also
abuilt-in networking capability. This software's major limitation is the minuscule amount of global statistical data it has or
makes available to you.
Mapit is ano-frills attempt to provide basic mapping and data
display capabilities. The output, which is primarily designed
for hard-copy printouts rather than for monitors, is crude compared to the more costly professional mapping packages.
The command structure is straightforward and relatively
easy to learn but not intuitive or user-friendly. Mapit lets you
create and customize maps (including control of titles, labels,
scaling, and fill patterns) and insert your own data. Overall,
the program succeeds in achieving its goals, but they may well
be too modest for most sophisticated mapping needs.
MapMalter's aim is to give you the tools you need to create
and design publication-quality maps. Its toolkit and presentation graphics capabilities are impressive. For example, data can
appear on map areas through color crosshatch patterns, dot
density representations, or area cartograms (in which each
continued
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We thought so too. The PowerStation is an exact
VT200/VT300 layout keyboard that plugs into your PC.
The PowerStation brings VAX applications to your
PC without having to rely on messy labels.
Here's the opportunity to standardize on one keyboard
throughout your department. The PowerStation keyboard has been designed to work on PCs, XTs, ATs, PS/2s,
and the AT&T PC. And you can switch effortlessly
between real VT's and the PowerStation.
The PowerStation eliminates keyboard remapping when
you run PC versions of your favorite VAX applications,
including EDT+, WPS-PC, WPS-PLUS/DOS, and nu/TPU.
Andthe keyboard can be used with regular DOS applications.
The PowerStation keyboard comes with ZSTEM 240 or

ZSTEM 220 terminal emulation software for connecting to
your VAX. ZSTEM 240 includes full VT241 emulation and
complete VT340 16 color ReGIS & sixel graphics. If you
only need text, ZSTEM 220 will give you fast, accurate and
complete VT220/320 emulation.
With KEA's top-notch technical support and documentation,
plus asolid warranty, you can be assured of quality products
backed by quality people. Find out why Digital Review Labs
says KEA's PowerStation is "a godsend'? Call today!
KEA Systems Ltd.
3738 North Fraser Way, Unit 101
Burnaby, BC., Canada V5J 5G1
Phone: 604-431-0727
Fax: 604-431-0818

Toll-Free Order Desk
800-876-6089

KEA

PowerStation, ZSTEM and the KEA logo are trademarks of KEA Systems Ltd. All other brand and product names are trademarks or registered trademarks of their respective holders.
©Copyright KEA Systems Ltd..1989. All rights reserved.
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GET SUPERSOFT's
SERVICE DIAGNOSTICS
All the software, alignment diskettes, parallel/serial wrap-around
plugs, ROM POSTs and extensive, professional documentation to
provide the most comprehensive testing available for IBM PCs,
XTs,ATs and all compatibles under DOS or Stand Alone. No other
diagnostics offers such in-depth testing on as many different types of
equipment by isolating problems to the board and chip level.
NEW: SuperSoft's ROM POST performs the most advanced
Power-on-Self-Test available for system boards that are compatible
with the IBM ROM BIOS. It works even in circumstances when the
Service Diagnostics diskette cannot be loaded.
NEW: 386 diagnostics for hybrids and PS/2s!
For over nine years, major manufacturers have been relying on
SuperSoft's diagnostics software to help them and their customers
repair microcomputers. End users have been relying on SuperSoft's
Diagnostics II for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone (including every serious repair technician) time, money,
and headaches in fixing their computers, even non-IBM equipment.
All CPUs & Numeric Co-processors

All Color Graphics & Monochrome
Monitors

System Expansion & Extended Memory
Floppy, Fixed & Non-standard Disk Drives

Parallel & Serial Ports

Standard & Non-standard Printers
System Board: DMA, Timers, Interrupt,
Real-time Clock & CMOS config. RAM

NEW: Manufacturer's

Mono, CGA, Hercules & EGA
Adapters
All Keyboards & the 8042 Controller

burn-in

diagnostics

now

available for IBM and compatible PC, XT, AT,
386, 486 and PS 2 systems.
Service Diagnostics for PC, PO! XT, and compatibles only

$169

Alignment Diskette for PC, PC/XT and compatibles (48 tpi drives)

$ 50

Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial)
Service Diagnostics for AT and compatibles only

$ 30
$169

Alignment Diskette for AT and compatibles (96 tpi drives)

$ 50

Wrap-around Plug for AT (serial)

$ 15

ROM POST for PC, PC/XT and compatibles only
ROM POST for AT and compatibles only

$245
$245

Service Diagnostics: The KIT (includes all of the above—save $502) $495
Service Diagnostics for PS/2 models 25/30 50/60 or 70/80 and compatibles
(please specify)
$195
Service Diagnostics for 386 or V2, V30, or Harris, etc. (please specify)

$195

Diagnostics II is the solution to the service problems of users of all
CP/M-80, CP/M-86 and MS-DOS computers
Alignment Diskette for PS/2 and compatibles

(35

$125
Me)

$ 50

To order, call 800-678-3600 or 408-745-0234
FAX 408-745-0231, or write SuperSoft.

SU

FIRST IN SOFTI1RRE TECHNOLOGY P.O. Box 811328 Sen Jose. CA 95181-1328 (408) 745-0234 Telex 270385

SUPERSOFT is aregistered trademark of SuperSott. Inc •CDC of Control Data Corp ,IBM PC, AT &XT of
International Business Machines Corp. MS DOS of Microsoft Corp .
NEC of NEC Information Systems. Inc ,
PRIME of PRIME INC Sony of Sony Corp
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packages is surprisingly
high and promises
to get even better.

area's size is proportionate to its data value). In addition, the
program can use multiple map projections and sizes and even
lets you create new boundaries from latitude and longitude
coordinates.
With MapMaker, you can create, import, export, or compare maps and statistical data. This is the only package that
contains worldwide city maps. However, the program is relatively slow and difficult to use, and the quality of the country
maps is crude for such apowerful package.
Similarly, Map-Master attempts to create presentation-quality maps showing data relationships. It has powerful customization capabilities (though not nearly up to the level of highestquality software). Among these features are the ability to
create special regions, zoom, and add symbols, text, and lines
to maps.
After acumbersome installation process, Ifound Map-Master to be easy to use and logically laid out. But the program also
has some severe limitations: It will not support VGA graphics
(640 by 480 pixels), and its maps are not well detailed. MapMaster permits neither the creation of new maps (but you can
modify existing ones) nor importing/exporting of maps. And
while it allows you to create or import new data, you cannot
export data. Although the package includes (or makes available) considerable statistical data on the U.S., it provides no
such global information.
Windows/On the World is aparticularly flexible and open
mapping system. It lets you create overlays of graphics, text,
and symbols, and it can display distance-bearing and position
information. Running under Microsoft Windows, this program
can link up well with the increasingly powerful range of Windows applications.
At present, the global boundary coordinates contained in
Windows/On the World are less detailed than the U.S. data
available on CD-ROM. The global mapping information is extracted from the Micro World Data Bank and is free to any registered user. But the Defense Mapping Agency (a government
branch) has recently selected the creator of this program to help
develop afuture product called Digital Chart of the World.
Maps Without Data
This category provides full cartographic capabilities, but its
programs generally lack the ability to display data distributions
on the maps. These packages are especially useful for generating different kinds of long-range global views.
Azimuth is afull-featured map-drawing/-drafting program
that lets you view the earth from any distance or angle. Its capabilities include rotation, scaling, creation of alibrary of symbols, and map layering, and it lets you import and export maps.
The package contains clear (though complex) instructions.
continued

Announcing the end of the
SCSI compatibility crisis:
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°Pt Card

The SCSI disk controller from DPT
that's so intelligent, it doesn't
need special software drivers!

Makes -bite- eadc.
kf ,1d-_siYAIdare_ driver_s
SCSI connectivity hassles are athing of the past! SmartConnex
makes it possible for the first time to run SCSI disk drives without
special software drivers or BIOS ROMS that cause compatibility
problems. Just plug in SmartConnex and you're all set—exactly as
though you were using astandard ST506 drive. And, you'll enjoy
optional connectivity to hundreds of other peripherals with
appropriate software, including tape and optical drives.

,19

71).> 111

CO±i.JJi/í-kf

SmartConnex is compatible with all PC ATs and operating systems, and is guaranteed to work with all existing AT applications.
So it isn't necessary to buy new programs or make ary changes
to system software. No matter what operating system or SCSI
disk drive you use, you won't have to worry about controller
compatibility.

SmartConnex's on-board 68000 processor and custom-designed
ASIC chips make it the highest-performance controller on the
market. Its unique design pushes the fastest SCSI disk drives to
their top performance limits!

5
1
1-/-ii aiçorclah;h
SmartConnex costs less and performs better áian other products—It's that simple. When you consider cost along with SmartConnex's other great advantages, there's no smarter move!

3acked lxi iies-i-e DP7
Distributed Processing Technology was the first to develop
caching disk controllers and hardware disk mirroring for microcomputers, and is the recognized leader in the industry. Our
products have been at work for over adecade, speeding up minis
and mainframes. We offer a 1-year warranty, clear documentation, and outstanding technical support.

%-freotinex -c)-154te
Call today and find out more about the end of the SCSI compatibil ty crisis—with SmartConnex, from DPT.

DPT
Distributed
Processing
Technology
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132 Candace Drive
Maitland, FL 32751
Phone: (407) 830-5522
FAX: (407) 260-5366
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ALF's Quick Copy is your
Disk Copying Solution
The Quick Copy stand-alone duplicators copy disks
quickly and reliably. No computer or computer knowledge is required. There are no complicated commands
to learn, no keyboard to search, and
no thick manual to read. To view
step-by-step instructions on the
built-in display, just press the
"Explain" button at any time.
Anyone who's ever used a toaster
can make perfect copies with
Quick Copy.

Models are available for
most all 51
/
4"and 31
/
2"
disks. Prices start at just $1495. Call for details.

Call 1-800-321-4668 today!
(Hours 8-5 MST. M-F. Inside Colorado call. 303-423-037 I.)

ALF

ALF Products Inc.
3940 Young field St.
Wheat Ridge. CO 80033

Does CHAOS Lurk
In Your System?
DYNAMICAL
SYSTEMS, INC.
DYNAMICAL SOFTWARE: A complete package for
the practical application of nonlinear dynamics and chaos
to real world data and theoretical studies.
Easily interfaced with instrumental output and your own
programs.
Use DYNAMICAL SOFTWARE to study
scientific, medical, engineering and economics time series.
Written manuals include comprehensive introduction to
nonlinear dynamics and chaos for the chaotic novitiate.
CHAOS IN THE CLASSROOM:

Self-contained

programs for use in the classroom and independent study.
For IBM PC's and Compatibles.
(Two Package Set) $550;

Dynamical Software

Chaos in the Classroom I/II

$49.95/$59.95 — Both $99.95

JOIN THE NONLINEAR REVOLUTION!
DYNAMICAL SYSTEMS, INC.
P. 0. Box 35241 •Tucson, AZ 85740 •(602) 292-1962
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However, Azimuth contains anumber of limitations. It does
not let you use alternative map projections, it allows only
limited use of color, it does not execute very quickly, and—
most important—it does not contain the level of boundary detail (particularly for smaller nations) of the best mapping packages. With aforthcoming version, Azimuth developers plan to
address these drawbacks and offer optional world data to complement the world boundary files.
EarthPlot is one of the pioneer public domain programs for
displaying views of the world from outer space. It is designed
for long-range viewing—from 1000 to 160,000 miles up, any
latitude and longitude, with or without grid lines. But the
boundary data excludes both Antarctica and country borders,
and the program is slow. You will find that EarthPlot's closeup views are inaccurate, you can't save the maps you create,
and the program does not support hard-copy printout.
Geographics is adynamic atlas program. With it, you can
create and display points of information either on the supplied
maps or on maps you create or import. The program allows you
considerable latitude to scale and edit maps, but it contains only
select international boundary files, and you will not find using
it intuitive. Furthermore, the toolkit for map customization is
much more limited than those provided by other packages in
this category.
Micro World Data Bank II is acondensation of the 6-millionpoint World Data Bank developed by the CIA for mainframe
computers. Comparing programs in this category, the World
package got top honors, and Micro World Data Bank was the
next best program. The microcomputer version contains
179,000 latitude and longitude points detailing coastlines, islands, and countries, as well as American state borders, lakes,
and rivers.
You can generate maps from any latitude/longitude point and
ahuge range of altitudes, and you can choose from five levels of
detail. The level with the finest detail produces maps surpassing most other available mapping programs. This program's
developer designed the database so that it can be incorporated
into other mapping programs.
PlotMWDB is apowerful control program. With it, you can
easily customize the size, shape, and position of world maps. In
addition, you can produce hard-copy outputs via several plotters. You can also export maps to other applications.
World is the best program included in this discussion with a
mapping focus. World's most amazing feature is its ability to
draw maps using over 100 different cartographic projections. It
can also rotate, scale, and shade maps and incorporate great
circle arcs, range rings, symbols, labels, and titles.
The program can use avariety of map boundary files, ranging from those that are quite generalized to ahighly detailed
file using Micro World Data Bank. This program's biggest disadvantages are its user interface (which is neither intuitive nor
easy to use), and the fact that, with aone-monitor system, it
overprints text and graphics.
World Digitized provides over 100,000 points of coastline,
island, lake, and national boundary coordinates organized by
continent. You can obtain two control programs for displaying
this database. In both cases, you must substantially transform
the data.
The first option—the Simple Display Program—supports the
use of the mouse, complex zooming and positioning, distance
measurement, and integration of maps into BASIC programs.
With the other option—the Map Control Program—you can use
avariety of map projections, viewing angles, positions, altitudes, and imported map coordinates including Micro World
continued
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, • 12 Meg Floppy Drive
• 1.44 Meg Floppy Drive
•
• 40 Meg 28 ms Hard
Drive

• 16 bit VGA Board
• 14" VGA color
Monitor (640 x480)
• 28/1P/1G ports
• 101-key Keyboard
• Genius Mouse
• M/S DOS 4.01
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Drive
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Monitor (640 x480)
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Monitor (640 x480)
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• 80386-33 CPU
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Monitor (1024 x768)
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Controller
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Monitor (1024 x768)

• 2S/1P/1G ports
• 101-key Keyboard

• Genius Mouse
• M/S DOS 4.01

• 2S/1P/1G ports
• 101-key Keyboard

• Panasonic 1180 printer
• Surge Protector

• Genius Mouse
• M/S DOS 4.01

• 1.2 Meg Floppy Drive
• 1.44 Meg Floppy Drive
• 150Meg 1
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Drive
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Controller
• 16 bit VGA Board
• 14" VGA color
Monitor (1024 x768)
• 2S/1P/1G ports
• 101-key Keyboard
• Genius Mouse
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The ALTEC-286 turned in some of the best .
performance times of all the machines tested"

“ALTEC Zip 3865 are solid machines
featuring brand-names parts.
A good buy, they are dearly affordable."
PC Magazine May 30, 1989"

PC Magazine Feb. 14, 1988

Free 4Months On-Site Servic_edi

Altec Collectionof Success
ad

ridded eats,
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Altec's Another Standout-Service
•30 Day Money Back Guarantee
• 1Year Warranty for Parts and Labor

Policy
• Same day shipments with standard configuration for order before
100 on E.S.T.
• Shippeg and handling extra. Pernocte me company dints require 10
deys to clear. Prices are subjerl to change me all kerns are subject to
medability. Ad returns most be shipped 'repaid inured. in origine
condition and cosekse with documentation. All retunss must have Red A

ALTEC
Technology

Corp.

1-800-255-9971
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•Free 4Months On-Site Service
•Lifetime Toll-Free Technical Support

18555 East Gale Ave.
Industry, CA 91748
Tel: 818/912-8688
IID:Z111
FAX: 818/912-8048
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ITEMS DISCUSSED
Atlas Explorer 1.0
Spinnaker Software
1Kendall Sq.
Cambridge, MA 02139
(800) 826-0706
Inquiry 1051.

$50

Atlas Graphics 3.0
$790
Basic package $495, plus $295 for
international boundary and data files.
MapMaker 4.01
$395
Strategic Mapping, Inc.
4030 Moorpark Ave., Suite 250
San Jose, CA 95117
(408) 985-7400
Inquiry 1052.
Azimuth 1.0
Graphsoft, Inc.
8370 Court Ave., Suite 202
Ellicott City, MD 21043
(301) 461-9488
Inquiry 1053.

266

$395

EarthPlot 3.0 (public domain)
Geographics 1.4 (shareware)
Educorp Computer Services
531 Stevens Ave., Suite B
Solana Beach, CA 92075
(800) 843-9497
Inquiry 1054.

$11
$11

Global Data Manager 2.3
World Game Institute
University City Science Center
3508 Market St.
Philadelphia, PA 19104
(215) 387-0220
Inquiry 1055.

$125

HyperAtlas 1.1
Micromaps Software, Inc.
P.O. Box 757
Lambertville, NJ 08530
(800) 334-4291
Inquiry 1056.

$100

MapInfo 4.05
MapInfo Corp.
200 Broadway
Troy, NY 12180
(800) 327-8627
Inquiry 1059.

$750

Mapit 2.0
Questionnaire Service Co.
P.O. Box 778
East Lansing, MI 48826
(517) 641-4428
Inquiry 1060.

$100

Map-Master 6.01
Ashton-Tate
20101 Hamilton Ave.
Torrance, CA 90502
(800) 437-4329
Inquiry 1061.

$395

Micro World Data Bank II
(public domain)
Includes the control program
PlotMWDB 2.4 (shareware).
Micro Doc
3108 Jackson St.
Bellevue, NE 68005
(402) 291-0795
Inquiry 1062.

$20

PC Globe 3.0
$74
PC Globe, Inc.
4700 South McClintock, Suite 150
Tempe, AZ 85282
(800) 255-2789
Inquiry 1063.
Software Toolworks
World Atlas 2.0
floppy disk version
CD-ROM version
The Software Toolworks
19808 Nordhoff Place
Chatsworth, CA 91311
(800) 231-3088
Inquiry 1064.

$60
$160

MacChoro II 1.0
$345
Basic package $295, plus $50 for
international boundary files.
Image Mapping Systems
516 South 51st St.
Omaha, NE 68106
(402) 553-2246
Inquiry 1057.

Windows/On the World 2.36
Geovision, Inc.
5680 Peachtree Pkwy., Suite B
Norcross, GA 30092
(404) 448-8224
Inquiry 1065.

$495

Map Collection 2.01
for commercial use
for schools
Map Ware
P.O. Box 50168
Long Beach, CA 90815
(213) 985-7808
Inquiry 1058.

World 4.04
Philip Voxland, Social Science
University of Minnesota
Research Facilities Center
25 Blegen Hall
269 South 19th Ave.
Minneapolis, MN 55455
(612) 625-8556
Inquiry 1066.

$250
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$300
$150

World Atlas (public domain)
Public Brand Software
P.O. Box 51315
Indianapolis, IN 46251
(800) 426-3475
Inquiry 1068.
World Digitized 1.4 (shareware)
with the Simple Display
Program 2.0
The World Digitized
166 Shady Lane
Apollo, PA 15613
(412) 778-5072
Inquiry 1069.
or
World Digitized 1.4
with Map 2.3
Public (Software) Library
P.O. Box 35705
Houston, TX 77235
(713) 665-7017
Inquiry 1070.

$10

$30

$24

World Factbook 1989
(CD-ROM)
$104
Quanta Press, Inc.
2550 University Ave. W, Suite 245N
St. Paul, MN 55114
(612) 641-0714
Inquiry 1181.
or
World Factbook 1989
$90
Shryer Publishing, Inc.
1866 West Shryer Ave.
Roseville, MN 55113
(612) 633-3865
Inquiry 1182.
World GeoGraph 1.1
MECC
3490 Lexington Ave. N
St. Paul, MN 55126
(800) 228-3504
Inquiry 1183.

$139

World Geography Series
Intellectual Software
Queue, Inc.
338 Commerce Dr.
Fairfield, CT 06430
(800) 232-2224
Inquiry 1184.

$240

World 29 2.98 (shareware)
Robert Lloyd
191 Via DeLaReina
Merritt Island, FL 32953
(407) 452-4937

$15
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Data Bank's boundary files. World Digitized is not quite as detailed as Micro World Data Bank and contains some minor
boundary errors.
World29 is awell-thought-out map-drawing program with
many unusual features. It contains anice menu system with
which you can draw maps from awide range of altitudes based
on either latitude/longitude positions or city/country/region
names. World29 also offers an intriguing quiz option, in which
acity location and its immediate environs are shown on amap
and you have to guess the city name.
In addition, with World29, you acquire the capacity to track
storms and extensive tools to customize and save generated
maps. However, the program does not support VGA graphics
(640 by 480 resolution), and—more important—its map boundary detail is inadequate for most professional purposes.
Data Without Maps
This type of package provides amore extensive range of data
than the others but generally does not permit you to view the
data on maps. Thus, these programs fill in holes in our knowledge about critical differences among nations.
Global Data Manager attempts to provide acomprehensive
inventory of statistical data. This program does indeed contain
adazzling array of information. Among offerings of this type,
Global Data Manager emerges in first place. It includes unusual categories such as time-series AIDS data and solar
energy potential for each country.
Global Data Manager's database is extremely flexible in letting you alter, import, or export data, and compare or combine
any parts of it. (There is only one map available with this package; see photo 3.) Although basically adedicated spreadsheet,
Global Data Manager permits you to view data in bar charts or
even on aprimitive map display. This program's major drawbacks are its sketchy manual and the difficult and counterintuitive user interface.
World Atlas is really designed to be agazetteer, as it contains
no maps. But it does provide useful textual information about
continents, countries, islands, cities, oceans, mountains,
lakes, and rivers. The program contains an interesting geography trivia quiz, and it has an effective means of comparing
areas. But the information is dated, not modifiable, and not in a
form suitable for serious aggregate data analysis.
World Factbook 1989 is amicrocomputer version of aCIAprepared annual reference volume—the most definitive and
comprehensive global data the American government provides
to the public. One version on CD-ROM contains the crude
TextWare Plus information retrieval system. Cards exist for
each of 256 countries and territories. You can search using indexed keywords, or you can add or edit data cards, but you need
astandard desktop publishing or graphics package to view the
black-and-white and color maps.
Another version of World Factbook 1989 that runs on floppy
disks includes the far more efficient, flexible, and easy-to-use
Folio Views software for organizing the data so you can search
through the information in many different ways. So far,
though, this version does not include the maps and does not
permit modification of the data. (Plans are in the works to improve this.) The biggest drawback of both programs is that you
cannot meaningfully use the presented information to perform
aggregate comparative data analysis (such as in quantitative
studies using spreadsheets or statistical packages).
World Geography Series aims to provide text-oriented drilland-practice geography lessons for classroom use. The program (which includes wall maps) provides short tutorials emphasizing relationships among geographical features. Its

Photo 3: The Dymaxion Map of the World is ahighly
unorthodox map projection designed by Buckminster Fuller.
It is the only map available in the statistics-oriented Global
Data Manager.
coverage includes country and city locations, national economic data, and topographical highlights.
Each World Geography Series tutorial is followed by ashort
quiz on the material. The biggest problem with this package is
that the presentation style is so simplistic and the questions so
elementary (given the tutorial that immediately precedes it)
that users may quickly tire of the program and not retain the
small amount of information on which they are tested.
The New Wave
Obviously, how you evaluate the relative merit of the various
world atlas software packages depends to some degree on your
particular goal, application, or sophistication level.
The overall quality of these packages is surprisingly high
and promises to get even better. This improvement is due to
increasing competition, with new market entrants and exploding product demands. Multinational corporations, national
governments, and international organizations have found useful applications for this software to solve practical problems.
For example, some businesses have been able to spot geographical relationships among areas of greatest sales demand, product supply, and competition.
The next stage in the development of this exciting microcomputer software may be the creation of artificially intelligent
rule-based expert systems for mapping/geography databases.
Programs could be developed that anticipate the kinds of information users should be seeking and relationships they should be
forming. This next wave of atlas software may even provide you
with advice concerning optimal decisions or actions. Technology from this generation of world atlas software may enable you
to achieve agreater understanding of the complex international
setting.
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Our reputation precedes us! From 5 subSidiaries and 35 distributors in more
than 40 countries worldwide, thousands of customers purchased more in 1989
than ever before. And they were able to choose new products from an everexpanding array of plotters, penless plotters, digitizers, recorders and supplies.
The Graphtec reputation is one of building products that work well and last a
long time. We earned that reputation the hard way, by delivering over 40 years
of the best innovation, support, and after-sales service in the industry.
One of the finest examples of Graphtec innovation is incorporated into our new
TM1110/1210 series of thermal plotters. These plotters are unique thanks to the
world's first single-substrate, large-format thermal head. The single head ensures
a uniform, high-quality printout with superb 406 dpi (16 dots/mm) resolution.
Hard copies can be made on three types of media: regular, thermal transfer and
clear film. Also, RS-232C and Centronics interfaces come standard, as do GP-GL
and HP-GLTm command sets.
TM1110 Al-size Thermal Plotter

GRRPHTEC CORPORATION

MAZEGIB

Mita 43rd Mori Bldg., 13-16, Mita 3-chame. Minato-ku, Tokyo 108. Japan Tel: (03) 453-0511 Telex: 02422687 (GRAPH-J)

U.S.A.: American Graphtec, Inc. Tel:(714)261-7568 (800)654-7568 Fax:(714)833-7568
Europe: Graphtec Europe GmbH Tel:(040)511-5059 Telex: 2165630 (GTEC D)

Australia: Southern Graphtec Pty. Ltd. Tel:(02)748-4888 Fax:(02)748-4882
United Kingdom: Graphtec (UK) Ltd. Tel:(0270)625-115 Fax:(0270)626-733
•MP.GL .5 a naciemark of Me Hewlen•PackarO Company
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3-D GRAPHICS,
FROM ALPHA
TO Z-BUFFER
Graphics workstations have memory that is dedicated to
the special needs of rendering in three dimensions
Ron M. Brinkmann
fyou want to see where personal computers are
headed, take alook at workstations. Features
that are now common in PCs (e.g., windows,
networking, and 32-bit CPUs) were considered
part of the standard workstation package long
before they began appearing in high-end microcomputers.
The next major migration of technology from the workstation to the PC will be the sophisticated general-purpose graphics hardware now found on the mid- to high-end workstations.
For example, there will be adramatic increase
in the size
of frame buffers available for
aPC, and in the use of specialized graphics transform
processors used for three-dimensional rendering. But PC
standards and support are
lacking.
3-D Needs
Although the ability to quickly render 3-D solids is not a
universal need, certain applications benefit from it: in particular, the design of mechanical parts and, in general, any
sort of 3-D drafting. Designers become more efficient if
they are able to quickly visualize their designs in three dimensions. A fast 3-D rendering system lets designers view
their models from any direction and distance, effectively
"spinning" the object in
space. If they wish to modify
their models' attributes, such
as color or lighting, the sysILLUSTRATION: DON BAKER 0 1990

tem can quickly display the new results. Even though this functionality is available on alimited basis for PCs, it is usually
implemented using special-purpose hardware driven by specialized, nonstandard graphics calls. This is in contrast to
workstations, where most graphics subsystems use industry
standards such as PHIGS or GKS.
To assess the pieces needed for 3-D functionality, compare
the architecture of agraphics workstation with that of acurrent
PC with VGA display. When dealing with a3-D model, you
must first be able to convert the information about the object (in
real-world coordinates) into
the 2-D representation that
will appear on the screen. ¡na
system (workstation or PC)
that has no specialized 3-D
hardware, this conversion has
to be done by the main CPU
and, consequently, can be
very time-consuming.
A graphics workstation, on
the other hand, usually contains a specialized floatingpoint processor, the transform engine (see figure 1).
Tuned to convert images from
3-D to 2-D, it will dramatically speed up the transformation. Once converted, this
display-specific information
is then stored in the graphics
subsystem's screen memory,
the frame buffer. The videoconversion system continuously scans the frame buffer
to determine which phosphors
to light on the screen.
continued
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C++ /Views

TYPICAL GRAPHICS WORKSTATION

for Microsoft Windows

An application development framework with the
most complete C++ object class library for MS

System
CPU

bus

Transform
engine

Frame
buffer

Windows development.

Video
converter

To
CRT

A powerful object oriented development
environment with the first, fully functional
object class Browser for C++.
A cost-effective and essential productivity tool
for the next generation of software systems.
Order today at the introductory price of $495.00
(plus shipping). Comes with full source code
for over 60 classes -NO Royalties.
CNS, Inc. -Software Products
7090 Shady Oak Rd., Minneapolis, MN 55344
612-944-0170, Fax 612-944-0923
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... providing and advancing
object-oriented methodology.

Video Textbook Training • Video Textbook Training •

The Ultimate Training solution

•The UNIX Operating System,
Utilities and Bourne Shell Programming
•The UNIX Operating System,
Utilities and CShell Programming
•The ANS CProgramming Language and
Libraries
•Programming with QUICK C
•Programming with TURBO C
•Programnag with INFORMIX/SQL
•Programm:ng with INFORMIX/4GL
•Programming with ADA
•Programming with C-scape
In-depth training for people who will be developing
software using what we teach. Each course consists of 10
VHS video cassettes and includes aworkbook. Exercises,
solutions and examples available on floppy.
The price of each course is an affordable $150 plus S/H.
Floppy disks are $25.

UNIX is aregistered trademark of AT&T. INFORMIX /SOL and 4GLare registered trademarks
of INFORMIX Software, Inc. QUICK C Is a registered trademark of Microsoft Corporation.
TURBO C is aregistered trademark of Borland International. C-scape is aregistered trademark of Oakland Group. Inc.
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Screen Resolution
A display's resolution is the number of addressable points, or
pixels. Unlike VGA, which gives you 640 by 480 pixels—about
continued
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The design of the graphics processing pipeline varies from
system to system. Given afast-enough CPU in amultiprocessor
configuration, the transforms can be done by the system's main
processor instead of on an auxiliary specialized engine. Specialized graphics-transform hardware is unlikely to ever become widely available on PCs—not enough applications require
it. Also, as the speed of general-purpose CPUs increases, the
need for special-purpose engines goes away. This is particularly true if (as in the workstation community) multiple-CPU
machines become common. Unlike dedicated 3-D hardware,
screen memory in the PC will continue to be more important.

›ft

Video Textbook Training
200 Lakeside Drive, Building A4
Morgantown, WV 26505
(304) 292-0917
FAX (304) 296-4032

Figure 1: When dealing with a3-D model, the system's main
CPU passes the information about the object to the transform
engine (in the graphics subsystem). This specialized floatingpoint processor converts the information into the 2-D screen
image, which is stored in the frame buffer. The video
converter reads the frame buffer to create video scan
information.

Circle 302 on Reader Service Card
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Figure 2: A graphical display with asingle plane allows only
monochrome images. Increasing the screen depth allows more
colors, double-buffering for animation, z-buffering for 3-D
rendering, alpha buffering for transparency, or antialiasing.
The system shown here has 8bits per pixel, which provides 28
options (256 color choices), and aportion of nondisplayable
(hidden) screen memory, which can be used for fast generation
of bit-mapped text, texture mapping, and pattern tiling.

After centuries of practice,
mankind perfects engineering
calculations: MathCAD.
e

Announcing MathCAD 2.5:
The Dawn of aNew Age.
What the historians will call it,
only time will tell.
Perhaps the Century of Speed, or
the Era of Ease. But whatever the
name, this is the age of MathCAD 2.5,
the only math package that looks
and works the way you think.
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MathCAD 2.5 inches 3-D plotting, HPGL sketch
import, and PostScript output.

MathCAD is far and away the
best-selling math package in the
world. Because it lets you perform
engineering and scientific calculations in away that's faster, more
natural and less error-prone than
the way you're doing them now—
whether you're using ascratchpad,
calculator, spreadsheet or program
that you wrote yourself:
And now there's MathCAD 2.5,
adramatically improved version
that includes three-dimensional plotting, enhanced numerical analysis,
PostScript® printer support, and
HPGL file import from popular
CAD programs like AutoCAD.'°
And like before, MathCAD's live
document interface" lets you enter
equations anywhere on the screen,
add text to support your work, and
graph the results. Then print your

analysis in preUNIX
sentation-quality
documents.
version now
It has over 120
available.
commonly used
functions built
right in, for handling
equations and formulas, as well as
exponentials, differentials, cubic
splines, FFTs and matrices.
No matter what kind of math you
do, MathCAD 2.5 has asolution
for you. In fact, it's used by over
90,000 engineers and scientists,

1

including electrical, industrial, and
mechanical engineers, physicists,
biologists and economists.
But don't take our word
for it; just ask the experts.
UM
PC Magazine recently
MAGAZINE
If Di TORS
described MathCAD as
( 101( E
"everything you have ever
March 14,
1989 issue.
dreamed of in amathematBest of'88
ical toolbox."
Best of'87
And for Macintosh®
users, we present MathCAD,
rewritten to take full advantage of
the Macintosh interface. Entering
operators and Greek letters into
equations is pure simplicity!
Look for MathCAD 2.5 at your
local software dealer, or give us a
call. For more information, afree
demo disk, or upgrade information,
dial 1-800-MATHCAD (in MA,
617-577-1017).
Available for IBM ®compatibles
and Macintosh computers.
Call for UNIX platform availability.

TM and ® signify manufacturer's trademark or
manufacturer's registered trademark respectively.

Math CAD®

MathSoft, Inc. 201 Broadway, Cambridge, MA 02139

U.K.: Adept Scientific 0462-480055; France: ISE CEGOS 1-46092768; Germany: Softline 07802-4036; Japan: CRC 03-665-9762; Finland: Zenex Oy 90-692 7677 PE
#3
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PC Compatible
Single Board Computers
for the OEM
DR DOS' Now Available

Guark®/PC +
• NEC V-40' Processor
• Video/LCD Controller
• 8 or 10 MHz Freauency
• Up to 768K Memory

4" x 6"

Guarko/PC II

4" x 6"

• 80386 SX based
• EGA - Video/Color LCD
Controller
• SCSI Hard Disk Control
• Floppy Disk Control
• Up to 4 Mbytes Memory

To order or enquire call us today.
Megatel Computer Corporation
(416) 245-2953 FAX (416) 245-6505
125 Wendell Ave., Weston, Ontario M9N 3K9
REPS: Italy 39 331 256 524
W. Germany 49 6074 98031
U.K. 44 959 71011
Netherlands 31 838 541 301
Australia .51 03 568 0988
France 147 46 94 52

Austria 43 222 587 6475
Finland 358 0757 1711
Sweden 46 4097 1090
Norway 47 986 9970
Denmark 45 244 0488

Trodernaric.. Quark - E oC. MonkaacturIng Ca
MOOS - Oçolol Research Lid EGA - IBM Corp V.40 - NEC Corp

Sun OS
Peutsches
Qualitatsprodukt
Ines Gr,, bH
euenhofer Allen 45 •
5000KbInLlWest-Germany
Telefon: 02 21 /43 86 59
.Teleles: 02 21 /49 18 71

.

IEEE-488,1EC-,625, HP-IB, GPIB
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300,000 pixels of resolution—most high-end graphics workstations offer at least amillion pixels, typically 1280 horizontal by
1024 vertical. Display systems with resolution that is higher
than VGA are available for PCs (e.g., Super VGA and TIGA),
but they are expensive and lack astandard. Consequently, there
are few applications that take advantage of these ultra-high-end
PC display systems.
Graphics workstations not only have higher resolution, but
often also have nondisplayable banks of screen memory, or hidden memory. This gives you asort of display memory scratchpad to help with such things as fast generation of bit-mapped
text, texture mapping, and pattern tiling. These effects rely on
block memory transfers, which are much quicker when going
from one section of screen memory to another (rather than from
main memory to screen memory). Not only is screen memory
itself faster than main memory, but there is no need to convert
from the bit layout used in main memory to the bit layout of
screen memory.
Larger banks of hidden memory are becoming more common, and, in fact, some systems let you interactively change
which portion of screen memory is visible. This is of particular
interest to users who deal with very large bit maps, since they
can scroll through an image larger than the system's display resolution by merely respecifying which portion of screen memory is to be displayed.
Screen Depth
A less familiar term, screen depth, refers to the number of bits
of information that apixel contains. A common way of denoting
ascreen's depth is by specifying the number of planes available. Thus, asystem with 8bits per pixel is an 8-plane system.
The use of multiple-plane systems in workstations has grown in
the last few years. There are several systems with dozens of bits
per pixel (see figure 2).
The most common reason to increase screen depth is to
broaden the palette of colors available. A single bit per pixel can
specify only whether apoint is on (white) or off (black). Eight
bits per pixel gives you 28options, or 256 colors. Such aconfiguration is usually called pseudocolor, due to the fact that the
eye can easily distinguish differences between adjacent colors
in the palette. Twenty-four planes is the point at which there are
enough colors to accurately represent the full visual range.
Such asystem is known as atrue-color system and can produce
over 16 million color variations.
Frame buffers are not always fixed into acertain configuration or layout. Often you can trade higher resolution for adeeper palette. A 640- by 480-pixel by 24-plane frame buffer contains the same amount of memory as one laid out as 1024 by
900 pixels by 8planes. A number of graphics cards can run in
more than one mode. Anything beyond 24 planes on aPC is
rare. Once again, there is no PC industry standard for this option, and only afew software packages can take advantage of
these products.

megatel
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Double Buffering
The next technique that requires additional screen memory is
usually referred to as double buffering. This is used for
smoothly animating a rapidly changing image. Even with a
simple model and fast hardware, continuously redrawing the
object can result in anoticeable flicker. The flicker is caused by
the need to clear the display before the system begins drawing
the object in its next position. To eliminate this, double buffering lets the system draw an image in an undisplayed portion of
screen memory and then flip the primary image buffer and this
continued

It's New. ..It Installs Itself. ..It's Programmable. ..It's
User-Friendly. ..And It's Portable! The All-New GP- 9
Sonic Digitizer From Science Accessories.
It's The Professional's Choice.
From radiology to CAD/CAM, sonic
digitizing technology saves time and expense in thousands of applications. And
the sound technology of Science Accessories is behind the most powerful
digitizer available today.
The GP-9 is versatile, handling an active
area up to 36" X 48" with precision and
ease. What's more, this digitizer is portable, so you can use its capabilities
wherever they are needed. ..at the drafting table, light table, on site or in the
field.
GP-9; the first digitizer that is universally compatible with any software that
supports any digitizer. Why?. ..because
the GP-9 is the only digitizer that has
user-programmable output.

them to increase processing speed and
enhance user interaction.
With all this power and flexibility, you'd
probably guess that the GP-9 is abear
to install. ..but it's a snap! The onepiece unit pops out of its packaging
ready to plug in and start working. It's
that simple. ..the GP-9 is even selfcalibrating to ensure precision
performance.

You Can't Afford Not To
Digitize With The GP-9.
SAC SCIENCE
ACCESSORIES
CORPORATION
200 Watson Boulevard
PO Box 587
Stratford, CT 06497
(203) 386-9978 FAX (203) 381-9270 Telex 964300

Its standard 32 function template can be
used to direct software functions. Use
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secondary image buffer to immediately redisplay the object in
its new position.
In effect, this technique is really respecifying a certain
number of planes (the secondary image buffer) as hidden memory and then flipping the two buffers so that the primary image
buffer is undisplayed, or hidden. If you are dealing with pseudocolor images, then you need two 8-plane memory blocks, or
atotal of 16 planes, to accomplish this. If you wish to doublebuffer true-color images, then atotal of 48 planes is necessary.
Only when the secondary drawing is completed do you inform
the video system to change its scanning range, and thus the next
frame is already drawn when needed. Note that this does not
allow you to draw the frames any faster, it just produces amuch
more realistic feeling of motion. While it is theoretically possible to generate double-buffered, pseudocolored images on a
PC, there is very little software support for this.
Z-Buffering
To understand z-buffering (also known by the more descriptive, less convenient term "the depth-conditional replace-pixel
algorithm"), you must first look briefly at how graphics workstations usually model 3-D objects.
An object is modeled as acollection of adjacent polygons,
which appears as asolid. Even smoothly curved surfaces (e.g.,
spheres) will actually be internally represented by some sort of
polyhedron. The smaller acurved surface is subdivided, the
smoother it will appear. (After determining other factors, the
rendering program will use specialized lighting and shading
techniques to eliminate the faceted look.) At this point, no at-
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The transform engine translates the model's 3-D coordinate
system into 2-D screen coordinates, but each pixel has adepth
(or z-value) associated with it, along with its x,y coordinate and
color value. The result is alist of overlapping 2-D polygons that
are in the theoretical plane of the video screen. The list needs to
be sorted by depth. Graphics workstations designed for solid
modeling, such as the Apollo DN 4500DVS, the HP 9000
Series 835 TurboSRX, and the Silicon Graphics Personal Iris
(see "Personal Iris: The Dream Maker" on page 174) have special hardware for this work. A system that has no hardware
must sort this list as part of the application program; only then
can the polygons be drawn in a sequence that ensures that a
distant polygon is not drawn over anearer polygon. There are
several algorithms for this sort, but for amodel with alarge
number of polygons, the technique is very time-consuming. A
much simpler method is to retain the z-value of each pixel as it
is drawn and place it in aspecialized memory position, known
as the z-buffer.
Removal of Hidden Surfaces
Having apolygon list is the preliminary stage to removing hidden surfaces. The solid-modeling software progresses through
the list of 2-D polygons, processing each pixel of the corresponding image. If the pixel's z-value is greater than the existing z-value, then it is behind the existing pixel (relative to the
person sitting at the workstation) and consequently does not
need to be displayed. If, however, its z-value indicates that it is
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in front of the existing pixel, then it becomes the displayed
Consider a model that consists of two small objects conpixel. The result is that the displayed pixel becomes the color of nected by a50-meter cylinder. Assuming that you need at least
the pixel just evaluated, and the display's z-value reflects the
2 mm of depth resolution to accurately portray the small ob/
1
new depth. Objects then appear in the order in which the ren- jects, you must now divide adistance of at least 50 meters into
derer processes the display list. The end result is an image that
such increments. This means over 100,000 different z-values,
is visually consistent with the original model.
or at least a17-bit z-buffer. When you consider some of today's
Just how much extra screen memory do you need to properly
larger models (e.g., aspace station that has components rangrepresent these depth values? Eight bits per pixel of z-buffer
ing from small bolts to huge solar collectors), deep z-buffers
allows for 256 depth values. For simple models, this may be
become increasingly important. Fortunately, you don't need to
enough. It would be impractical to represent every possible
have twice as much z-buffering when you wish to double-buffer
depth that an object could have, so first you need to place limits
an image. Once an image is drawn in one of the buffers, the zon the largest and smallest z-values you will deal with. If the 3buffer memory can immediately be cleared and used by the
D object you are dealing with is, for instance, about 5centimesecondary buffer.
ters square, then you're probably safe in limiting the range of
depth values to a 10-cm range. Eight bits of z-buffer lets you
Alpha Buffering
divide this into 256 values, or increments of about athird of a Just as az-buffer provides away to keep track of pixel depth
millimeter. Rounding errors may produce a few incorrectly
values, alpha buffering is amethod used to assign atranspardrawn pixels, but for most situations, the representation will be
ency value to apixel. This is also known as blending. The 256
accurate.
transparency options from 8bits of alpha buffering is generally
Current high-end graphics workstations offer much larger zmore than sufficient. An alpha value of 255 would indicate that
buffers—up to 32 bits—effectively allowing you to deal with
the object is nontransparent, or opaque. It is assumed that a
over 4billion different depth gradations. There are times when
pixel that is closer to the viewer will completely wipe out any
such precision is needed.
pixels behind it.
A common misconception is that amodel of alarger space,
However, consider an alpha value of 200. The pixel is now
say one that is 50 meters square, would need alarger z-buffer.
about 22 percent transparent, meaning the new pixel to be
This is not necessarily the case, particularly if everything in
drawn obtains 78 percent of its color from the nearer (smaller zthe model is on alarger scale. The difficulties arise when you
value) pixel and 22 percent from the existing pixel. Obviously,
need to deal with models that have both small and large variaan object that is 100 percent transparent need not be drawn.
tions in their depth values.
continued
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FEATURE
3-D GRAPHICS, FROM ALPHA TO Z-BUFFER

SAMPLE CONFIGURATION

Primary
image buffer
(24 planes)

Secondary
image buffer
(24 planes)

Alpha buffer
(8 planes)

Z-buffer
(32 planes)

rJ

Overlay
Control
(4 planes) (4 planes)

Figure 3: Aframe buffer can have many bit planes and require avast amount of memory. This configuration has atotal of 96 bit
planes. Assuming ascreen resolution of 1280 by 1024 pixels, this represents 125,829,120 bits, or nearly 16 million bytes.
Alpha buffering is not really an accurate method of modeling translucent substances. No attempt is made to deal with reflection or refraction. A lens-shaped object with ahigh transparency value will exhibit no magnifying-glass properties; for
that you need optical ray tracing. The alpha buffer technique's
usefulness lies in its ability to show the interior of asolid object
without losing much information about the exterior.
Alternatively, the graphics system can use the alpha buffer to
keep lines or polygon edges from looking jagged by simulating
the display of partially filled pixels. The technique is called
antialiasing. With it, a pixel that is slightly obscured is assigned acolor value that is based on both the new polygon and
the original background. In effect, antialiasing retains the subpixel information and uses it to give an alpha value to the edge
pixel. The result is amore gradual transition from the foreground to the background object, eliminating the jagged and
rough appearance of lines and edges. (See "Smooth Views,"
May BYTE.)

Control Planes
The graphics system can also have bit planes to keep track of
things like window relationships. (A workstation without windowing is considered unusable by today's standards.) Often,
screen memory needs to be configured differently for the variety of uses of the different windows. One window may need
only line-drawing functions, another the full gambit of 3-D
controls, athird only monochrome text. A system with only 30
planes or so should be able to display atrue-color image in one
window while animating a12-bit pseudocolor image using double buffering in another window; both combinations use the
same number of bit planes.
The system may need to use additional bit planes to flag the
pixels of certain window types so it can properly deal with
them. Memory bit planes for these bookkeeping functions are
known as control planes.

Growth Trend
As you can see in figure 3, you may need asystem with an extremely large frame buffer. The example, assuming aresoluOverlay Planes
tion of 1280 by 1024 pixels, has nearly 16 million bytes of
Every time the graphics system scans the video memory to proscreen memory.
duce the current image, it finishes with the overlay plane's inSome of the techniques discussed, particularly z-buffering
formation. Consequently, the overlay plane takes precedence
and alpha buffering, are specifically used for 3-D rendering.
over whatever is in the rest of the screen memory. Overlay
Others are applied to nearly all applications. Keep in mind that
planes are really nothing more than additional planes of screen
bandwidth is critical throughout the graphics pipeline. Each
memory, except that pixels with acolor value of 0 are not
piece of the pipelined drawing process is of little or no value
drawn. Overlay planes are typically used to keep track of either
unless the other pieces can keep pace.
cursor position or text. This is important, because overlay
As new techniques develop, and with the continuing drop in
planes can be modified without destroying the information
memory
prices, all computers capable of graphics will likely be
about the primary image on the screen.
built with increasingly larger frame buffers.
Consider the case of a cursor. Without an overlay plane,
Without adoubt, you will see the resolution of PCs continue
every time you move the cursor over an existing screen image
to grow. Very few applications would not benefit from adenser,
the system would have to modify the bits that the cursor crosses
clearer display, and there are really only two things slowing
over and then restore them to their original state. This can
market acceptance: the cost and the lack of awell-defined stanprove expensive in terms of system performance. Instead, the
dard. The cost of memory (video and otherwise) continues to
system uses an overlay plane to keep track of the cursor's position. In many ways, the overlay plane can be thought of as a drop, as does (although abit more slowly) the cost of high-resolution monitors. The migration of resolution-independent distransparent layer that contains only the cursor's image. The
same rules apply for overlay planes in terms of color palette. If play protocols to the PC platform will take care of the other
problem. •
you wish to have cursors or text with more than two colors, additional bits are needed. Four overlay planes allow for 16 difRon M. Brinkmann is atechnical consultant with Hewlett-Packferent text colors, which is usually sufficient. While not nearly
ard's Apollo Systems Division in Rolling Meadows, Illinois. He
as common, some systems might also feature underlay planes,
can be reached on BIX do "editors."
which are primarily useful for background images.
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Announcing the fastest new
$99 way to deal with notes,
ideas, lists, plans, projects
Because INFO SELECT is memory
resident (if you choose) you
can quickly jump in from other
programs.

Award winning
TORNADO

Surprisingly, e
i
e
there is awhole
new world of uses
for your computer! You can use
your computer to deal with all the
countless bits of "random" information
you handle every day: plans, notes, lists,
actions, contacts, ideas, and much more.
INFO SELECT TM will not only give you
instant access to this important information
... it will help you make better decisions and
see important new relationships. Try
INFO SELECT risk-free and discover a
whole new dimension of computing.

Photographic memory

more embarrassing
pauses or
scrambling for
information.
INFO SELECT also
includes the world's first
"3-D" wordprocessor. You'll be amazed
how it works.
Instead of one window or ten,
imagine up to 64,000! The uses are
endless. If you can "type" it -you can
"INFO SELECT" it.
Were you born with amemory
situated squarely on the tip of your tongue?
Do you forget things like which day you

INFO SELECT is like having a
'photographic memory' that gives you
perfect superfast recall of up to 64,000
placed an order or important numbers? If
items of information.
you are forgetful you need INFO SELECT INFO SELECT is even better than a the software that remembers almost
personal secretary. You can
everything for you.
ask for information and get the
Better than aPIM
answer -- faster than a
secretary could walk into your
INFO SELECT is
office!
better than adesktop
INFO SELECT is
organizer and better than a
versatile. You can: track
Personal Information
things to do; edit electronic
Manager (PIM). For
mail; and plan a project or
example, Sidekick can't show
INFO SELECT is easy to use -yet
event -quickly and easily. You
powerful.
the multi-views of Agenda.
can even build asophisticated
Agenda takes weeks to learn
"knowledge" base -or an unstructured data
base -without programming.
When Harry calls you on the phone,
you'll display the six windows on Harry
before he finishes his first sentence! No

INFO SELECT is based
on the pioneering
TORNADOTm software PC
World called "Excellent,
Excellent, Excellent, Excellent" and PC
Magazine awarded Editor's Choice -twice.
Best of all, INFO SELECT is easy to
learn. You'll know the basics in 15 minutes.
INFO SELECT has an introductory
price of just $99.95! You can even try it
risk-free with a30-day money back
guarantee. But hurry -this is alimited time
offer.
Doesn't it make sense to get the
software package that can open up awhole
new world of important uses for your
computer?
For the name of your nearest dealer or
to order direct, call today toll-free

(800)342-5930 and get ready for a
new dimension of computing.

Info Select
wprrtuA

io drab. dh

plx., ride.. ¡Mill

dealt..

RANDOAt liema

and can't add one plus one. Grandview can
show an outline of the features of Sidekick
but can't dial aphone number! INFO
SELECT combines many of the benefits of
all these types of software and then goes
even further. It costs less too!

Micro Logic
POB 70

• Dept A6O2

100 Second St •Hackensack, NJ 07602
Call toll-free: (800) 342-5930 /(201) 342-6518

BASIC OPERATION. You will see several windows of different sizes side-by-side on your screen. Info Select windows can hold: notes, plans, lists, facts, letters, contacts, and much more. You cam open a
new window, type into it, and shape it; edit an existing window; resize, remove, or print awindow; browse through windows with the arrow keys; search for agroup of windows related by aword or phrase;
hot-key between INFO SELECT and awordprocessor or spreadsheet; and much more. EASY POWERFUL FEATURES: five ways to see overviews; hypertext; fast sort; line drawing; date tickler; dialer;
searching by text or date ranges; add columns of numbers; 3-13 wordprocessing; support of some commands of popular wordprocessors; can store data in EMS; template or free-form windows; import and export
files, screens. and databases; move, join, and duplicate windows; efficient on portables; stand-alone or memory-resident: pull-across menus; and much more. Data is structured in multiple stacks of intelligent text
windows; uses aunique easy powerful system of parallel text processing and progressive resolution searching without keywords. Version available with LAN file locking and sharing. SPECIFICATIONS:
in fobases apto 10 megabytes; text searches up to 700kb/sec; up to 32,800 characters per window; up to 64,000 windows per infobase; takes just 7K in swap mode; for the IBM PC/XT/AT/PS2 and true compatibles;
not copy protected. MAIL ORDERS . Send name, address, phone number, and payment by check, Visa, or MC to address shown. Please include $3.50 shipping ($10 outside continental USA). 30 day money
back guarantee. TORNADO OWNERS. INFO SELECT includes everything in Tomado and much mote. Call today for ow special limited time trade-up offer. EUROPEAN CUSTOMERS. Contact Atlantes
U.S.A. (203) 655-6980. TRADEMARKS .Trademark (owner): Tornado and Info Select (Micro Logic), Agenda (Lotus Development), Sidekick (Borland International), Grandview (Symantec), IBM PC, XT,
AT, PS/2 (IBM).
1990 Micro Logic Corp. U.S.A.

ibm.utils
ibm.repairshop
ibm.new.prods
ibm.exchange

• BIX opens Telecomm Exchange.
Let your fingers do the walking and
your hardware do the talking. Edited
by Steve Satchell, this newest BIX
Exchange is the place to call for insight,
information, and advice on every aspect

ibm.listings
ibm.other

of computer-telecommunication. Our

microsoft

July dialog will begin with such topics
as FAX, the future impact of ISDN, the

BIX
COMMUNITY CALENDAR

drawbacks of the new telephone Caller

JULY 1990

ID capability, BITNET/USENET access
from microcomputers that aren't running Unix, how to get the most out of
your terminal emulator program on
your IBM PC or Mac, and the use of
Tymnet and BIX.

it for us. (join philosophy)
•Just because your computer

doesn't mean you love it any less. Or
that you have any fewer problems with
it. If you're one of the many BIXen

conferences:

who uses aless popular brand of com-

bbs
conferencing

Dial-up BBSes
Computerized teleconferencing
networks
Information networks
packet.nets
Packet-switching
networks
protocols
Small-computer communications protocols
sysops
For BBS sysops only
telecomm.Telecommunications
pgms
programs
telecom.tech New telecommunications technology

puter, our Other Brands Conference

BIX Conference News and

• Amiga Exchange

Special Events

amiga.user

can provide you with the support
you've always wanted. Discuss everything from the earliest of micros to
the cutting edge of CPUs. (join other.
brands)
Meanwhile, back at the other
BIX Exchanges...

al Explore the world of exotic
adaptive microcomputing systems

amiga.sw

such as voice synthesis, optical charac-

amiga.hw

ter recognition, Braille desktop pub-

capped Conference. (join handicapped)

amiga.arts
amiga.int
amiga.special

• Professional ethics should be of
specific interest to anyone concerned
about his or her rights and responsibilities as acomputer user. With the press
likely to focus on the misbehavior of a
notorious few computer users, it's
extremely important that we define
what constitutes proper computer
conduct before someone else defines

• Mac Exchange
mac.apple
mac.business
mac.desktop
mac.external
mac.hack

doesn't have a fancy name on it

The Telecomm.ex will feature these

lishing, word predictors—in the Handi-

Utility software
Garage and Tune-up
Shop
New products for IBM
computers
IBM Exchange
clearinghouse
Index to IBM files
Applications, printers,
modems, etc.
Products from
Microsoft

amiga.dev

Exchange ideas, solve
problems, compare
notes
Amiga programming
and developer issues
Amiga hardware
design, use, and
hookup
Artistry using the Amiga
Developing for the
international Amiga
Special guests and
events
Commodore's conference for developers

• IBM Exchange
ibm.pc
ibm.at
ibm.ps
ibm.os2
ibm.dos
ibm.os.386

The venerable PC
The AT series and
workalikes
The PS/2 series
OS/2 operating system
PC/DOS & MS/DOS
Alternative 386
operating systems

Circle 450 on Reader Service Card

mac.news

The word from
Cupertino
Macs in the office
Publishing with aMac
Information from all
over
Technical info about all
aspects of the Mac
Up-to-the-minute
information

mac.novice
For beginners
mac.products Listings of new hardware and software
mac.sandbox For off-hours fun

• Writers' Exchange
desktop.pub
journalism
journalism.pro
marketing
new.writers
poetry.pros
sf
sfwa
tech.news
word.processor
write.fiction
writers
writers.pros
writers.talk

Using microcomputers
for publishing
Reporting and writing
Interaction for working
press only
High Tech PR
Getting started in the
writing business
Writing both types of
English
For Science Fiction, Star
Trek, and fantasy fans
The Science Fiction
Writers of America
Discuss news
Word-processing
programs
On writing fiction
Writers hang out
For pros only
Insights and conversation from professional writers

11 Tojerry Exchange
tojerry
technology
sciences
space
contact
disasters
education
mathematics

Jerry Pournelle
Fusion, space, electronics
Science
Space exploration and
habitation
Science meets science
fiction
Natural and man-made
disasters
Computers in
American classrooms
High-level mathematics

II Imagine a setting in which communal wisdom is on tap. A place that
BEAM YOURSELF
TO A PLACE
WHERE COMPUTER SAVVY
ABOUNDS.

has the fit and feel of asmall, friendly
town,

yet the sophistication and

resources of a global community.
One which you can visit electronically—to increase your knowledge
of computers and their applications,
hone your skills, share insights with
thousands of other computer pros,
and have fun. Such a community
would be called BIX.
Subscribe to BIX, the flat-fee,
on-line information service.
BIX is your access to industry news.
And to many special interest Exchanges—such as our Amiga, IBM,
Mac, Writers', and Interactive Games
Exchanges—which include thousands
of free, downloadable programs. All
for just $39 per quarter.'
Subscribe via your computer...
Set your program for full duplex, 7
bits, even parity, 1stop bit. Call BIX
on our registration-only number: 800225-4129. In

call

MA:

617 861 9767.

International: call NU1310690157800.
Then hit the return key, and respond:
Prompt:
login

You Enter:
bix
bix.ville

Name?

You may buy off-peak access via
Tymnet at $20 per month or $3 per
hour, or you may buy peak access at
$6 per hour.' *
•Based on a 5156 annual fee, billed quarterly.
Telecommunications

charges

are

extra.

You may cancel at any time without future
charges.
"Available

only

in

contiguous

48

states.

Tymnet rates subject to change.

800 -227 -2983 •In

NH 603-924-7681
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There are plenty of places to get information in this
industry. Too many. But if you want the best quality
information, there's only one that rises to the top:
BYTE WEEK.
BYTE WEEK is aweekly newsletter from the same
professionals who produce BYTE Magazine. Each
week, the most important news and information
from the previous week is presented in areadable
and concise manner. BYTE WEEK offers you what no
other publication can: timely news on the rapidlyevolving computer industry as it happens with the
interpretation and evaluation that only BYTE's
experienced editorial staff can provide.

Subscribe now and take advantage of aspecial
subscription rate of $395 ($495 outside the U.S. and
Canada). Your subscription to BYTEWEEK also
includes afree subscription to BIX, BYTE's exclusive
on-line conferencing system. Don't miss this
opportunity!
For fastest service, call toll-free 1-800-258-5485 (in
N.H., call 603-924-9281) and charge to amajor credit
card or we'll bill you.

EIVIEWlee
One Phoenix Mill Lane, Peterborough, NH 03458.
BYTE WEEK offers amoney-back guarantee if you are not completely satisfied.

Clip Coupon Here
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YES! Sign me up as asubscriber to the Cream of the Crop, BYTE WEEK at the special subscription
rate of $395 ayear for 50 issues ($495 ayear outside the U.S. and Canada).
LI MasterCard
J Check enclosed

Name
Title
Company
Mail Address

Card #
Exp .

City/State/Zip
Business Phone

ENTE

ywEff,

Signature
OPenteerborough, M
N

0
L3
a4
n5
e8

j VISA
J Bill me

HANDS

ON

UNDER THE HOOD

a

Howard Eglowstein

REACH OUT AND
TOUCH YOUR DATA
Three commercial
hand trackers sense
your every move

M

ake afist and shake it at your
computer screen. Nothing
happens? That's because
you're not wearing a handtracking device. Although keyboards
and mice convert hand movements into
data, they can't capture the sweeping
gestures and subtle articulation of ahand
moving in space.
Three commercial products purport to
do just that: VPL Research's DataGlove,
Exos's Dexterous Hand Master, and
Mattel's Power Glove. When you wear
one of these devices, it measures how
much your fingers are flexed. A controlling computer, sampling the instrument's sensors at arapid clip, can figure
out the shape of your hand. Add away to
locate the hand in space, and you've got
hand tracking. Imagine literally grabbing adBASE record or rotating an AutoCAD model with atwist of your wrist.
There is a world of possibilities; see
"Telltale Gestures" on page 237 for
more applications now in development.
It's Not Polite to Point
Each product discussed here uses its own
method to track the fingers. Two of them
use magnetic field interference to track
hand motion, and one uses ultrasound
triangulation.
VPL's DataGlove, perhaps the bestknown hand-tracking device, relies on
fiber optics. When you bend afiber-optic
cable, the light dims in proportion to the
amount of flex. The DataGlove uses
loops of fiber-optic strands that run up
the back of your hand. A part of each
loop, which is fixed over the knuckle and
first joint of each finger, forms asensor
(see figure 1).
One end of the fiber loop connects to a

Left: Perhaps the best-known hand-tracking device, the VPL DataGlove relies on
fiber optics to track finger motions. Center: The Dexterous Hand Master from Exos
uses an intricate exoskeleton, made of lightweight aluminum, that fits over the back
of the hand. Right: Mattel's Power Glove shares acommon heritage with VPL 's
DataGlove, but it was designed for the home video market. As such, it 's alot less
expensive and alot more rugged. Nevertheless, you can easily adapt it to work with
aPC-compatible computer.
constant light source, the other to asensitive photo detector. A microprocessor
scans through each of the 10 detectors in
turn and takes a light reading. As the
light intensity diminishes, the processor
records more bend.
After the whole hand has been read,
the real fun begins. Calculating the
angle of each joint requires knowing alot
about the physical nature of the hand and
the makeup of the optical sensors. The
microprocessor in the DataGlove controller takes care of managing that model
and performing the needed computations.
Precise measurements require that the
fibers line up properly over the joint. The
DataGlove relies on asnug-fitting Lycra
glove that fits, well, like a glove. The
fibers, sewn onto the back of each finger,
collect at the base of the glove on the back
of the hand, as shown in photo 1. A separate unit, the size of apocket calculator,
houses the light source and sensors. A
computer interface manages the scanning of the sensors and the communica-

tions with the host computer. The DataGlove uses a standard RS-232C serial
port, which makes it compatible with
most computers.
Somewhere, My Glove
Now the computer can tell what the fingers are doing. The next thing it needs to
know is the position of the hand relative
to afixed point. VPL has incorporated
the Polhemus Navigation Sciences'
3Space Tracker into the DataGlove. The
Tracker measures magnetic interference
in three dimensions. Users of Exos's
Dexterous Hand Master typically employ
the Tracker, too.
Any coil charged with an electrical
current generates an electromagnetic
field. The field is strong in the direction
of the coil's radius, and it is relatively
weak in the perpendicular direction.
Similarly, a magnetic field passing
through acoil of wire generates an electric current proportional to the field's
strength.
continued
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Figure 1: The DataGlove 's sensors are glued to the glove, arranged directly
over each joint. Loose fibers connect each sensor to alight source/receiver pair
for measurement.

THE POLHEMUS 3SPACE TRACKER
Receiver,
showing
the three
perpendicular
coils

TransmIter, showing the
three perpendicular coils

Figure 2: Designed to report the relative location of the user's hand in space, the
Polhemus 3Space Tracker consists of asmall cube mounted on the hand, and a
slightly larger transmitter that rests on astationary stand nearby. The cutaway views
show the three perpendicular coils in both the transmitter and the receiver.
284
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The Tracker uses a transmitter with
three coils of wire, each perpendicular to
the other two. A similar receiver has the
same arrangement (see figure 2). The
Tracker's controller pulses each of the
transmitter's coils in turn and reads the
current generated in each of the three receiving coils, for atotal of nine readings.
Determining the receiver's orientation
and distance from the transmitter requires plenty of math—more than you'll
need to do your taxes.
Knowing that the strongest readings
come from coils that lie on the same
plane as the transmitter, the microprocessor can determine the orientation of
the receiver in space (relative to the
transmitter), as well as the distance in x,
y, and zdirections. The system works
amazingly well. It can determine the relative positioning to the nearest tenth of
an inch and to within half adegree, anywhere within a3-foot radius.
The receiver is a small, lightweight
plastic cube, about the size of a sugar
cube, that mounts on the back of your
wrist. The transmitter, aslightly larger
cube, rests near the DataGlove wearer on
astationary stand. Both the receiver and
the transmitter connect to acontrol unit
that handles the pulsing and sensing; the
control unit connects to the host computer by way of astandard serial or parallel interface.
Double-Jointed
The DataGlove emphasizes comfort with
a good degree of precision. However,
unless you are an alien from the planet
Zambodia, your fingers have three
joints, not two. Exos's Dexterous Hand
Master (see photo 2) delivers precise
measurements at the expense of form.
The Hand Master uses an intricate
exoskeleton that fits over the back of your
hand. Velcro bands and finger pads attach this framework to the midpoint of
each finger segment, and ahinged joint
connects each of the finger pads. Figure
3 shows the arrangement of the joints.
Make no mistake—this thing looks bizarre; it's not really aglove at all. But
it's considerably more comfortable than
it looks.
The skeleton is made of lightweight
aluminum. Each of the joints contains a
small magnet and aHall-effect sensor to
measure the bending angle. The sensor,
built into the hinge assembly, responds
with avoltage that is proportional to the
strength of a nearby magnetic field. A
small magnet bound to the sensor moves
closer to or farther from it as the joint
bends. The Hand Master connects to any
standard AT-bus (Industry Standard Ar-
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chitecture) PC compatible through acustom data-acquisition board. The PC software reads the voltage from each of the
sensors in turn to measure the position of
the fingers.

THE EXOS DEXTEROUS HAND MASTER

Thumb Fun
Oops—I almost forgot about the side-toside motion. Happily, Exos didn't. Fingers can do more than go up and down;
they go left and right, too, especially the
thumb. Extra sensors on the Hand Master take care of the left and right motions,
while allowing for measuring the full
range of thumb motion.
Like the DataGlove, the Hand Master
can't detect the position of the entire
hand. Hand Master applications typically use the same Polhemus Tracker that

M

attel's
Power Glove is a
completely different
animal than
the DataGlove, yet
the two share
acommon heritage.

DataGlove applications use.
Clearly, the Hand Master uses adifferent approach to hand sensing than the
DataGlove does. However, both cost as
much as anew car. The DataGlove in its
standard configuration will set you back
about $8800. If you prefer the added precision of the Hand Master, plan on handing over $15,000. But if you need that
level of precision and reliability, both are
cheap at the price.
The same can be said of computers.
Not everyone needs megabytes of memory and ahard disk drive, as the home
video game manufacturers have known
for years. Case in point: that Nintendo
Entertainment System you bought for
your kids. Did you know it has the same
processor that the Apple II uses? Did you
know that Mattel makes ahand-sensing
glove for the Nintendo? One that you can
buy for about $100?
Mattel's Power Glove is acompletely
different animal than the DataGlove, yet
the two share acommon heritage. The

Figure 3: The Hand Master consists of an exoskeletal arrangement of sensors.
The sensors are held over each finger joint by lightweight pads and Velcro straps.
Each sensor houses both aHall-effect magnetic pickup and amagnet.
Power Glove's basic design derives from
the DataGlove's, with a few obvious
modifications for the home video market. Most notably, it's alot more rugged
(see photo 3).

the individual joints, but does Mario
really care if you bent your first or second joint? For Nintendo games and many
PC applications, it's reasonable to measure the whole finger with some degree
of precision and make assumptions about
the individual joints.
So, you've got five sensors, one for
each finger. That means you also need
an A/D converter to read the sensors,
and some kind of processing power. The
Power Glove uses an 8-bit processor to
watch the fingers, communicate with the
host computer, and handle the ultrasonics. Ultrasonics? What for?

Glove at First Sight
The optical fibers on the DataGlove are
fully exposed, glued to alightweight Lycra glove. Not only is that construction
expensive, but video-gaming kids would
destroy the thing in 10 seconds flat. Mattel replaced the delicate fibers with aflat
plastic strain gauge.
The strain gauge has aconvoluted history. In the early 1980s, engineers developing the Koala touchpad needed a You Don't Know Where
tough, flexible plastic with aconstant reThat Hand Has Been
sistive surface. During development,
Polhemus's Tracker technology would
there were anumber of rejects—one of be far too expensive to include in a$100
which changed resistance as it was bent.
retail product, so Mattel had to come up
That material, which is now manufacwith something else.
tured by Amtec, forms the basis of the
The solution that Mattel chose was an
sensor technology that the Power Glove
ultrasonic ranging system similar to that
uses in its fingers.
on modern Polaroid cameras. A small
The sensors are 31
/-inch strips of transducer located on the back of the
2
polyester, coated with 0.6 mils of aspePower Glove sends out a short click.
cially formulated ink. As the sensor
Three receivers, one each to the left top,
bends over the normal range of finger
right top, and right bottom of your monimovement, the resistance changes. One
tor, receive the click. They all hear the
sensor in each finger measures all the
same sound, so the time it takes them to
joints at once. This precludes measuring
continued
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MATTEL'S POWER GLOVE

Ultrasonic
receivers

FITTING

Try a free Microstat-II demo-pack

and see if it isn't aperfect fit for your statistical
computing needs. You'll get your work done faster.
easier, without costly training. Microstat-II is
easy to use -there's no complex command language ta kern. You'll be running Microstat-II
in minutes rather than weeks.

Ultrasonic
transmitters

" ..using Microstat-II is abreeze:'
PC Magazine
Microstat-II has what you need, from descriptive
statistics to multivariate analysis.
"Microstat-Il by Ecosolt is agenuinely
excellent menu-driven statistics package at amoderate price:'
Computer Language
"Microstat-Il provides you more tools
at less than half the competition's price:'
Review Responses
Into World
Microstat-II is up to eight times faster than other
packages without compronu ,rag accuracy.
"... one of the fastest IBM PC statistical
packages we have tested:'
InfJ1Porld
"Results are unusually accueate:'
Computer Language
Try our free .%1 rcrostat-II demo and see if it can?
simplify your statistical workload. This free demo
offer is good only while supplies last, so order
yours today!

Cursor-control pad
(duplicates functions)

Figure 4: The Power Glove uses two ultrasonic transmitters and three receivers to

triangulate the position and orientation of the hand. The cursor keypad duplicates
the sensory functions and allows for somewhat more precise input.
register the click will determine the absolute distance to the glove as well as the
relative distance.
A second transducer, which is located
a few inches from the first, does the
same. From there, the processor, which
knows the speed of sound and the spacing
between the transmitters and receivers,
can use triangulation to compute the distance of the glove from the sensor array
as well as the glove's roll and pitch (see
figure 4).
Ultrasonics, however, suffer from one
inherent disadvantage: They require an
unobstructed line of sight. If the trans-

8295 Indy Court
Indianapolis, Indiana 46214
1-317-271-5551 (Info.)
1-317-271-5561 (FAX)
1-800-952-0472 (Orders)
I
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tion to within a quarter of an inch and
measure the flex of your fingers to some
fair degree of accuracy.
For the personal computer user, the
most significant drawback of the Power
Glove is that it will work only with the
Nintendo system. To that end, the unit
comes with a proprietary Nintendo connector that plugs directly into the game
unit.
Even worse, the Power Glove takes all
its detailed information and converts it
into an emulation of the standard game

Other than that, though, it's avery sound
design.

controller pads. Although there is a special high-resolution mode, the standard
mode will give you the A fire button
(flexing the thumb), the B fire button

OK, I'm Game

'(flexing the index finger), Start, Select,
and the up/down/left/right motion from

mitters don't point directly at the receivers, the Power Glove simply can't track.

Ecosoft Inc.

range of the ultrasonics (about 5 feet),
the Power Glove can track your hand mo-

As long is you're facing the receiver
array, and you are within the normal

center. Notice that it can't tell you how
continued

Touch all the bases.
Databases, that is.
-

Exactly the ones you need
to remain competitive
in arapidly changing
marketplace. We're
here to coach
business professionals in
the online
skills. Because
tapping into
the exciting
new sources of
business information can be
the move that
keeps you
one step
ahead of
the competition.
It's aguaranteed way to put
nins on the board.
So whether you're arookie
in the online game or a
veteran with years of experience, let OnlineAccess help
make winning alittle easier.
Touch all the bases.
With Online Access.
Call to subscribe, (312) 348-5941.

Yes, please send me a I
-year subscription to Online Access, four issues for $19.80.
US funds only. Canadian add $6.00.
Check enclosed; OR
Charge my credit card:
El Visa
E Mastercard
E AmEx
Card #
Exp. date
Signature

Name
Company
Address

Title
Phone #

City/State/Zip
Send to: Online Access, 2271 N. Lincoln Ave., Chicago, IL 60614.
Or call us at 312-348-5941 to place your subscription.
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Can We Talk?
B

ecause the Power Glove is designed
for the Nintendo Entertainment
System, attaching it to your computer
may take some doing. I'll describe how
to connect it to a PC compatible, although the same method should work
for almost any computer.
The good news is that the Power
Glove runs off 5 volts and is therefore
electrically compatible with the printer

port of aPC compatible. The bad news
is that you'll have to find away to supply
the 5V; that's something aprinter port
normally doesn't do.
Connecting the Power Glove requires
three data lines, aground, and 5V. It's
probably best to connect the glove to an
unused printer port; you can get 5 V
from any of anumber of sources.
For my prototype, Iused an external
regulated power supply. No external
supply? The red and black wires on a
spare disk drive power connector will
give you 5V, or you might tap 5V from
the keyboard connector using an extension with atap on the keyboard's 5-V
supply. Pin 5of the five-pin DIN plug is
the keyboard power, and pin 4is ground

(see figure A). With apair of male and
female five-pin DIN connectors, make
ashort keyboard extension cable, with
all five lines. However you get power,
check that the voltage is correct and
fairly spike-free before you go any
further.
Now for the tricky part. The glove
connects to asmall box that controls the
ultrasonics. It's that short cable with the
goofy seven-pin connector that you have
to modify. Make sure you don't cut off
the nine-pin connector from the glove
itself!
You'll be removing the game unit
connector, so you might want to find a
Nintendo controller extension cable and
make the modifications to that. Curtis

FROM POWER GLOVE TO PRINTER PORT
+5 volts

Figure A: To connect aPower Glove
to your PC compatible, you need a
5-V power source. Pins 4and 5of a
standard five-pin keyboard connector
provide 5 Vto the keyboard and
can also be used to power the Power
Glove.

Standard Nintendo
controller cable connector
(from game unit's point of view)

DB-25 male
connector
(to connect
to printer port)

Figure C: Shown here are the timing
pulses required to retrieve data from
the Power Glove. P/S is the reset
pulse to set the glove's shift register
back to bit O. CLK moves the register
from bit to bit. After pulsing the P/S
line, you sample bit 0, pulse CLK,
and then sample and pulse seven
more times for bits 1-7.
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Pin

Function

2
3

Ground

Color

Curtis NC-1

Ground

Black

Orange

Data clock (to controller)

Orange

Red

3

Latch (to controller)

Yellow

Brown

4

Data out (from controller)

Green

Black

5

(No connection)

6

(No connection)

7

+5 volts (to controller)

Red

White

Pin

Function

Data clock

1

Latch

2

13

Data in

18

Ground

Figure B: This diagram details the wiring necessary to connect the Power
Glove to astandard PC-compatible printer port. The colors shown are for the
Mattel unit. They may vary from unit to unit, so be sure to verify them. If you
choose to use the Curtis NC-I Super Extendo cable, go by the colors listed for it.
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Listing A: Aportion of the source for PG.COM, showing the 8088
implementation of the timing in figure C. The bit assignments on the
printer port assume that the printer port is wired as shown in figure B.
LPTl_addr
LPT2_addr
Mono_addr
Clock_HI

Latch_HI

Clock_LO
Latch_LO
Data_in

equ
equ
equ
equ
equ
equ
equ
equ

0378h
0278h
038Ch
Olh
02h

o
o

; LPT1
; LPT2
; LPT1 on mono cards
; data clock is low bit
; data latch is bit kl

10h
; from port (Printer_addr+1), mask with this
; for current data bit
Printer_addr
du
LPTl_addr
Glove_byte
db
o
delay_val
du
1
; empty loops to delay after an OUT
speed_constant equ
800h
; delay=loops/speed_constant
; Power Glove cursor emulations (bit assignments in "Glove_byte")
PG_rt
equ
Olh
PG_left
equ
02h
PG_dn
equ
04h
PG_up
equ
08h
PG_start
equ
10h
PG_select
equ
20h
PG_B
equ
40h
PG_A
equ
80h
PG_fist
equ
PG_A+PG_B

;

outdx

;

macro
local

out
push
mov
delayloop:
loop
pop
endm

delayloop
dx,a1
cx
cx,delay_val
delayloop
cx

; This is the only Power Glove-specific part of the code, from here to HANDLE_TSR
; talks to the glove. From that point on, the code merely does the keyboard buffer
; management and any mapping of glove functions -> keyboard functions.

;

; The RESET pulse. An L-H-L pulse, a minimum of
mov
dx,Printer_addr
mov
al,Latch_LO+Clock_HI
outdx
mov
al,Latch_HI+Clock_HI
outdx
mov
al,Latch_LO+Clock_HI

4ps

long.

outdx

mov
cx,8
; k of bits
mov
b1,0
; BL will collect the data bits
bit_loop:
shl
b1,1
; make a place for the new bit
mov
dx,Printer_addr
inc
dx
in
al,dx
; read the LPT status
; The bit is now in bit 5 (on the select line)
and
al,Data_in
; isolate it
shr
a1,1
; move it to bit 0 (low)
shr
a1,1
shr
a1,1
shr
a1,1
add
bl,a1
; and store
; strobe in next bit - pulse the clock line from H-L-H
mov
dx,Printer_addr
mov
al,Latch_LO+Clock_LO
outdx
mov
al,Latch_LO+Clock_HI
outdx
loop
bit_loop
; back, a total of 8 times
; We've got all 8 bits. Invert them.
mov
al,b1
xor
al,Offh
mov
Glove_byte,a1
; Now, lw'pressed'

sells the NC-1 Super Extendo set (a pair
of game controller extension cords) for
around $10. One end will mate perfectly with the Power Glove's connector.
On the glove or extension cable, remove
the end that normally plugs into the
Nintendo unit, leaving acouple of inches of wire. Now, strip off some insulation from each strand and confirm the
color coding. The Mattel wiring on the
glove Iworked with used the color
scheme shown in figure B. If you use a
Super Extendo cable, you may find the
colors shown in the second color chart.
Connect the glove end of the wire to
the 25-pin connector, as shown in figure B. The +5-V wire (formerly from
pin 7) and ground (pin 1) should be connected to the 5-V supply that you chose
earlier.
Serial for Breakfast
The Power Glove speaks a form of
serial communications that is more like
the PC keyboard than the RS-232C
port. The 8bits of data are presented
one at atime on aTTL-level data line.
Since there's no built-in clock rate, the
computer has to provide the clock, so a
second TTL line serves as the clock to
advance from one bit to the next.
To keep everything synchronized, a
third line serves as amaster reset, to
clear the glove's interface and reset it
back to the first bit. Figure C shows the
relative timing of the reset line, the data
line, and the clock line. In the figure,
the glove is completely at rest: No directions or "fire" buttons are in effect.
Pulses should be kept between 3and
8 microseconds, and the bit sampling
should be packed as tightly as possible.
In figure C, the reset pulse is about 4gs,
and the clock pulses are about 3µs. Unfortunately, the printer port on the PC
has a finite response time somewhat
longer than that, so you need to add
some delay. The exact amount depends
on the speed of your machine and the
makeup of your particular printer port.
Listing A is acode snippet from the
source for PG.COM, asample TSR cursor-key driver that uses the glove output
to drive the cursor keypad. If you're not
working with a PC compatible, you'll
need to write apiece of code that does
something similar. [Editor's note: The
source code for PG.COM is available on
disk and on BIX. See page 5for details.]
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TAPE AND DISKETTE
DUPLICATION
CD2000

- DUPLICATOR

.Simultaneous
Tape Duplication
001C, DEC, IBM,
HP and 1/
2"tapes
-Also Exabyte,
DAT and Optical
«Versatile, Cost
Efficient
«Upgrade to High
Capacity
Systems
LLP

-

LOADER, LABELER,

PRINTER
-3.5" Diskette
Duplication
«Loads, Labels
and Prints
Custom Labels
-Easy to Operate,
Unattended
«Wrap around or flat labels
«Serialized or Single Copies with
Serialized Labels
RDH 3.5 LC - ROBOTIC DISK
HANDLER
DU PLICATOR
«Solution for 3.5"
Diskettes, IBM
or Macintosh
«High Volume
«Low Cost

APPLIED DATA
COMMUNICATIONS
14272 Chambers Road
Tustin, CA 92680-6998
(714) 731-9000
Fax (714) 731-8907
US -

1 (800) 221-5486

In Calif. - 1 (800) 334-5486
European Inquiries:

ADC GmbH

Malnhausen, West Germany
Phone
Fax

0 61 82-2010 04
0 61 82-39 22

Distributors Welcome
DEC is atrademark of Digital Equipment Corporation. HP
Is atrademark of Hewlett Packard. IBM le atrademark of
Intematonal Business Machines. Exabyte is atrademark
of Exabyte Corporation. Macintosh is atrademark of
Apple Computer.

290

BYTE • JULY 1990

COMPANY INFORMATION
Amtec International
(Strain gauges inside
the Power Glove)
3653 West 1987 South
Salt Lake City, UT 84104
(801) 977-0359
Inquiry 988.

Mattel, Inc.
(Power Glove)
Consumer Affairs
5150 Rosecrans Ave.
Hawthorne, CA 90250
(213) 978-5150
Inquiry 1186.

Curtis Manufacturing, Inc.
(NC-1 Super Extendo)
30 Fitzgerald Dr.
Jaffrey, NH 03452
(603) 532-4123
Inquiry 989.

Polhemus Navigation Sciences
(3Space Tracker)
P.O. Box 560
Colchester, VT 05446
(802) 655-3159
Inquiry 1187.

Exos, Inc.
(Dexterous Hand Master)
8Blanchard Rd.
Burlington, MA 01803
(617) 229-2075
Inquiry 1185.

VPL Research, Inc.
(DataGlove)
656 Bair Island Rd., Suite 304
Redwood City, CA 94063
(415) 361-1710
Inquiry 1188.

far from the center you are, just that
you're off-center.
The Power Glove's low price makes it
afascinating device for folks who are interested in experimenting with hand
trackers. Icreated crude but usable gesture-recognition software using only the
cursor pad emulation. The text box "Can
We Talk?" on page 288 describes the
communications protocol and the cabling
that are required to connect the glove to
an unused printer port on your PC
compatible.
Give Your Computer aHand?
After getting my hands on these three
products, it's evident that none in its
present form could ever replace the
mouse. The Dexterous Hand Master
measures the anatomical motions of the
hand with more precision than today's
applications could exploit. The DataGlove would be more practical for mainstream applications, but the fibers
mounted on it seem too delicate to withstand the rigors of everyday use. And the
price tags of these two products clearly
put them out of reach as areplacement for
your computer's mouse.
What about the Power Glove? Maybe.
Mattel implemented it beautifully for the
home video market. It's priced right and
has more-than-adequate resolution for its
intended purpose. The appearance is less
than professional, but then, it wasn't designed to be used in the boardroom. The
Power Glove is one rugged puppy, built
for hard use by kids playing Nintendo
games.
Being so new, no one really knows

how long the Power Glove will hold up
under actual use. The unit Iworked with
was connected to a PC compatible for
several weeks. It looked haggard after
being crunched under piles of books and
papers, but it never failed to work. Still,
the Power Glove will probably never become a popular accessory for Macs or
PCs. We need something else.
All three vendors agree that some yetundeveloped product would fill that need
nicely. A product with the Hand Master's precision, the DataGlove's ease of
use, and the Power Glove's affordability
and rugged construction would be just
the ticket. In the meantime, don't sell
these products short. Many applications—most obviously, CAD—are just
crying out for agood three-dimensional
input device.
The Dexterous Hand Master and the
DataGlove are here today, and they are
priced within the budgets of those who
really need them. If you're just curious,
you might want to try experimenting
with aPower Glove. I've navigated Lotus
1-2-3 spreadsheets, logged onto BIX,
and scrolled through hours of Prodigy
screens without ever touching my keyboard. The Power Glove is just downright fun, and it's agood way to get your
hand on (or in) apiece of the future. •
Howard Eglowstein is a BYTE Lab testing editor. He can be reached on BIX as
"heglowstein."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

The backup system that makes
other backup systems obsolete.
COREtape Light will back up a
server from aworkstation as well as
aworkstation's own local hard disk.
Now that's

Based on our awardwinning COREfast.
T
I
MIMI

ffl0

Li/

MAGAZINE
EDITOR'S
CHOW

Twice winner of
the coveted PC
Magazine Editors'
Choice Award
COREfast was
enhanced especially
for COREtape Light.

"With an unbeatable
price, flexible and easy
to use software...this
newcomer has agood
shot at making 40MB
tape obsolete."

COREtape Light. The industry's most reliable 3.5" tape
backup. Stores 40 to 300+ megabytes — only $545 list!

—ROBERT KENDALL
PC MAGAZINE 12-26-89

What it is.
Available in external as well as internal
models, COREtape Light uses standard 40
to 120 MB DC2000 series 3.5" tape
cartridges. Typically, 300 MB or more can
be backed up with compression onto one
120 MB tar.
In compressed mode, effective speed
increases to about 4megabytes per minute.
Random Access Restore locates any file in
less than aminute.
Using your system's (286 or above)
(AT-bus or PS/2) existing floppy
controller, COREtape Light makes
installation quick and easy, and keeps a
valuable expansion slot free.
Surface-mount technology, aheavyduty metal frame, and aferrite head all add
up to an impressive 25.000-hour MTBF
that's twice as high as the competition's.
So, we gave COREtape Light an
18—month, full-replacement warranty.

Net Gain.
Installed in network servers, multiple
COREtape Light units are avery costeffective alternative to DAT or helical scan.
You can back up automatically and
unattended at pie-scheduled intervals.
7171 North Federal Highway

You decide — then see your dealer today!
COREtape CMS
Light
JUMBO

Mountain
8000 Plus

Irwin
2080

Maynard
Cartridge

Interface

QIC-80

QIC-40

QIC-80

IRWIN

QIC-02

Capacity w/
Standard Long
Length Tape

120 MB

60 MB

120 MB

120 MB

250 MB

Typical Capacity w/
Data Compression

300 MB

120 MB

150 MB+ not
available

not
available

List Price

$545

$399

$795

$849

$1,895

Price per NORMAL
Megabyte COMPRESSED

$4.54

$6.55

$6.62

$333

$6.62

$7.07
N/
A

$7.58
N/
A

Random Access
Restore

YES

YES

NO

YES

NO

Ferrite Head

YES

NO

NO

NO

NO

Metal Frame

YES

NO

YES

NO

YES

Warranty

18 mos.

12 mos.

12 mos.

12 mos.

12 mos.

$1.82

CORE
INTERNATIONAL

• Boca Raton, Florida 33487

'Mountain unit requires 52(10 add-in card.

Distributed
by...
Graydon
Sherman
Ingram/Micro
D
Softsel/MicroAmerica
Markham (Canada)

• 407/997-6055

1-800-456-8000
1-800-472-9366
1-800-645-7779
1-416-475-8955

• 407//997-6009 Fax

Copyright 1990 CORE International. All rights reserved. PS/2 is aregistered =Iona& of IBM Corp. CORE, CORE Intonational, COREtape, COREtape Light, and COREfasr are registered trademarks of CORE International. Inc.
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Unleash Your 386, 486 & i860!
NDP Fortran is the key to unlocking the numeric
power of Intel's 32 bit CPUs, including the i860
super-computer-on-a-chip. All of the members
of our NDP language family are specifically
designed to let you take maximum advantage
of 32 bit protected mode operation, including the
4gigabyte address space of the processor, plus
access to all available coprocessors from Intel,
Weitek and Cyrix. And, speaking of speed, our
new Number Smasher i860"" delivers supercomputer throughput running in an ISA bus for
about the price of a486 system. If you're burning
up a lot of Cray time, you ought to seriously
consider the Number Smasher i860TM.

386 & 486 Compilers and Tools
Our NDP family of compilers generate globally
optimized, mainframe quality code that runs on
the 386 or 486 in protected mode under UNIX,
XENIX, or extended DOS. The compilers address 4gigabytes of memory while supporting
the 80287, 80387, Weitek, and Cyrix coprocessors. Applications can mix code from all three
compilers and assembly language.To simplify
your ports, we have just released a symbolic
debugger, ClearView-386, that works with the
DOS versions of the NDP languages.
NDP Fortran-386"" is afull F77 with F66 and
DOD extensions that is 99% VMS compatible.
NDP C-386"" runs as a full K&R C with MS
extensions or as an ANSI compiler.
NDP Pascal-386n' is afull ANSI/IEEE Pascal,
with extensions from C and BSD 4.2 Pascal.
DOS 386SX versions -NDP tools included $595
DOS 386 versions -NDP tools included ... $895
DOS 486 versions -NDP tools included... $1195
UNIX/XENIX 386 versions
$895
UNIX/XENIX 486 versions
$1195
NDP VMM virtual memory manager
$295
Eclipse or Phar Lap Tools
$495
NDP Link -Incremental Linker
$295
ClearView-386 DebuggerTm — MicroWay's
full-featured symbolic debugger works with the
NDP compilers running on DOS Extenders. It
requires the MicroWay tools to process the
UNIX COFF symbols emitted by our languages
into the 386 load module
$395
NDP C++ Version 1.2
$295
NDP Windows Tm Library: $125, C Source: $250
NDP HOOPS""
$795
NDP Plot""
$325
NDP/FFT"'INDP or 80x87 version... ea. $250
NDP to HALO '88 Graphics Interface
$100
NDP NAG"" — The NAG Workstation library is
a subset of the NAG mainframe libraries. It
contains a library of 172 routines designed to
solve differential equations and eigenvalue
problems, perform matrix operations, fit curves,
do statistics and regression analysis, generate
random numbers, etc
$895
486 Your PC!
Number Smasher-486
is a25 MHz replacement motherboard for ATs and 80386s. This
motherboard supports an optional Weitek 4167
numeric coprocessor and up to 16 megabytes
of memory. The Number Smasher-486 with OK
is priced at $3195.
TM

Micro
Way

Milt Capsimolis of Ithaca Software, developer
of HOOPS, the highly regarded 3D, objectoriented graphics library reports: "We ported a
huge C library — well over 100,000 lines —
without ahitch, in less than aday! ...We liked
the enormous advantage NDP C-386 offers
through its support of the Weitek coprocessor."
Fred Ziegler of Aspen Tech in Cambridge,
MA: Iported 900,000 lines of source in two
weeks with NDP Fortran-386 without asingle
problem!"Aspen Tech's Chemical Modeling
System is in use on mainframes worldwide
and is probably the largest application to ever
run on an Intel processor.

NumberSmasher-i860 Tr"
The Number Smasher-i860 is the highest performance coprocessor card to ever run in an
ISA or EISA bus or as part of a transputer
system. Delivers up to 80 million floating point
operations per second at 40 MHz and produces
over 10 double precision Linpack megaflops.
The board comes standard with an ISA interface, two transputer link adapters, your choice
of NDP Fortran, Cor Pascal for the i860 running
under MS-DOS or UNIX, plus 8 megabytes of
high speed memory
from $5995
Parallel ProcesSing
MicroWay's IBM compatible Monoputer, Quadputer, Videoputer, and Linkputer boards work
together using Inmos transputers to provide
expandable, plug-in mainframe performance
for your desktop PC.

Our compilers come with the features you need
to simplify porting to the 32-bit mode of the 386,
including a 99% VAX VMS compatible
FORTRAN and a dual dialect C which is UNIX
System Vand ANSI compatible. Also included is
a library of 135 character and pixel oriented
graphics routines that automatically detect and
support the full range of PC display adapters.
Plus we carry afull line of third party libraries and
utilities that were ported with our languages.
For information about numeric coprocessor performance, call for your free copy of an article by
Stephen Fried, "The State of PC Numerics in
1990". For more information, please call our
Technical Support Dept. at (508) 746-7341.

Math Coprocessors
WEITEK
4167-25 (Now in stock)
$1395
mW1167 Micro Channel-16/20 ..from $795
mW3167 Micro Channel-25/33 ..from $1495
3167-20/-25/-33
$795/ $995/ $1295
mW3167/80387 Board
$200
mW1167"" and mW3167"4 coprocessor
boards are built at MicroWay using Weitek
components. Each includes an 80387 socket.
INTEL
8087
$84
8087-2
$120
80287-8 ...$195
80287-10 .
$220
80387-16 ..$330
80387-16SX
$310
80387-20 ..$375
80387-25 .
$460
80C287A ..$280
80387-33 .
$570
287Turbo-20TeThis coprocessor board runs a
specially qualified Intel CMOS 80C287 at 20
MHz regardless of the main CPU speed $450

Monoputeem— Includes one T800 and up to
16 meg of RAM for parallel code development.
The 4 MWhetstones 1800 makes it the ideal
FORTRAN engine for cost-effective execution of your mainframe programs... from $1295

CYRIX
Cyrix CX83D87 FasMath
— Fastest 80-bit
Intel compatible coprocessor.
20 MHz: $400 25 MHz: $510 33 MHz: $625

CluadputerTm— This board for the AT or 386
can be purchased with 1to 4transputers and
1or 4 meg of memory per transputer. Two or
more Quadputers can be linked together to
build networks of up to 100 or more transputers
providing mainframe power
from $1995

RAMpak Tm Your Compaq!
RAMpekT" -one or four meg 32-bit memory
expansion module for Compaq Deskpro 386
20/25 One meg
$150,
Four meg
$500
SIMMs
CALL

Unkputer 7e— Links up to 8boards to provide
dynamic transputer topologies
$1500

386 Your AT!

Transputer Compilers and Utilities
These parallel languages are designed for use
with the Monoputer, Quadputer and Videoputer.
Logical Systems Parallel C
$595
3L Parallel C, FORTRAN, or Pascal . $895
TBUG — debugger for 3L compilers . $330
Parsec Parallel C/dynamic
$1500
ParaSoft EXPRESS Package — Includes
transputer communications libraries, parallel
code development library, C source level debugger, and system performance monitor ..... $1500
Hellos PC/s
$1250
occam 2Toolset
$1500
Nexis Windows File Server — Lets you run
parallel applications under the Microsoft
Windows environment
$495
T800/NAG"" — Port of the complete NAG
mainframe library. Contains 268 functions: $2750

NUMBER SMASHER-38M_ Afull-sized card
that replaces the 80286 microprocessor on your
IBM AT or compatible motherboard with an 80386
that runs at 20 or 25 MHz. It runs numerically
intensive applications up to a factor of 60 times
faster, while maintaining full hardware and
software compatibility when running all 386 applications. Includes sockets to optionally add up to
8 megabytes of 32-bit memory, an Intel 80387,
Weitek, or Cyrix numeric coprocessor, and 64K of
high speed cache memory
from $895
FASTCache-SX'm — The most cost effective
accelerator we have ever manufactured. Plugs into
the 286 socket, speedng up all applications by a
factor of 2to 4. Runs all 386 applications. Features
an 80386-SX (16 or 20 MHz), a4-way 32K cache,
expandable to 64K and amath coprocessor socket
16MHz: $495 20 MHz: $595

World Leader in PC Numerics
Corporate Headquarters. P 0 Box 79. Kingston. MA 02364 USA (508) 746-7341
32 High St., Kingston-Upon-Thames. U.K.. 81-541-5466 USA FAX (508)746-4678
Germany 069-75-2023 Italy 02-74.90.749 Holland 40 836455 Japan 3 222 0544
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Don Lancaster

POSTSCRIPT
I
NSIDER SECRETS

You can vastly improve
your PostScript output
with afew tricks

p

ut aside those PostScript graphics-generating and page-layout
programs and do the work yourself for a change. Some good
sense and afew secrets are all that you
need to get your PostScript device to perform like you have never realized was
possible. The only tool you need for good
PostScript output is atext editor.
PostScript by Adobe Systems
PostScript is more than apage-description language. It is actually an incredibly
powerful general-purpose computer language that can easily hold its own against
any other modern contender.
Yes, PostScript does excel at putting
marks on pages. The feature that makes
it quite good at this is its device independence. You can use any editor or almost
any word processor on any host computer
to generate PostScript source code.
The device independence lets you use
laser printers, phototypesetters, display
screens, high-resolution fax substitutes,
sign makers, printed circuit prototypers,
plotters, CAD/CAM production systems, slide imagers, and even the threedimensional photolithography "Santa
Claus" machines, all interchangeably
from the same PostScript source files.
Another big plus of PostScript lies in
its ultrastrong graphical transformation
capabilities. Fonts and graphics can be
freely intermixed in any combination in
any scale along any path.
The font machinery in PostScript is
especially impressive; it uses single outline descriptions to create any font size or
shape from a single master font dictionary. The font descriptions often include
hints (i.e., special attributes of character
ILLUSTRATION: ROBERT TINNEY © 1990

shapes) and weight-versus-size adjustments. Hints can optimize your results
on low-resolution output devices, as well
as preserve balance in larger headline
typography.
Since the font descriptions are really
procedures, you can easily "postprocess" your final characters for outline,
shading, three dimensions, pattern, distortion, and many other special effects.
A nearly infinite variety of PostScript
fonts are available. These range from
several dozen standard ones built into
PostScript printers to thousands of fully
professional downloadable fonts, on
down through countless shareware and
freeware products of lower cost and quality. You can easily create your own PostScript fonts or customize existing ones.
Another powerful PostScript feature
involves its extensive use of Bezier cubic
spline curve descriptions to create
smooth and graceful shapes, the resolution of which improves (rather than degrades) when you increase size.

PostScript is somewhat related to
Forth. It is an interpreted, stack-oriented, postfix (Reverse Polish notation)
language. It makes heavy use of multiple
dictionaries (i.e., collections of variables
and definitions). PostScript is both reentrant and extensible, meaning that you
can add or redefine any portion of the
language in any manner.
PostScript is also a fun language to
use, and it can become downright addictive. You can create useful output while
understanding only avery few PostScript
commands, but you can learn alittle bit
at atime and still be productive. Ihave
seen beginning students create awardwinning graphics after one class.
Usually, you do not run out and buy a
copy of PostScript. Instead, the language
is built into your PostScript-speaking
output device, a laser printer or phototypesetter. Some laser printers that use
PostScript are the NEC Silentwriter LC890 and the Apple LaserWriter IINT and
continued
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Figure 1: This secret gray map shows many of the hidden 300-dpi PostScript grays found on the LaserWriter. The best allaround gray is the 106-spot-per-inch, 45-degree one, while agood reprogray for reduction is 85 spots and 35 degrees. The 135spot, 25-degree screen gives india ink wash effects. The printer default is 53 spots and 45 degrees. The values on the map
indicate the number of available gray levels for the region.

'

Figure 2: PostScript lets you vary grays by specifying the spot density and the angle
of spot placement. Here, the lower set of grays is the printer default of 53 spots per
inch and 45 degrees. The upper set is the optimum 106 spots and 45 degrees. The
numbers in the squares represent the grayvalue.
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IINTX. The Linotran 200-P is an example of aPostScript phototypesetter.
PostScript can be run on older dot-matrix and ink-jet printers by using inexpensive PostScript clone software emulators such as GoScript, Freedom of Press,
and UltraScript.
PostScript is aloosely typed language
that also gives you many data structures
that you can redefine at will. PostScript
is polymorphic; in other words, its wide
range of operators accepts different data
types as inputs. Most important, PostScript permits redefinable primitives.
This lets you rearrange the scenery to
suit yourself.
PostScript automatically does matrix
transformations on the fly, maintaining
both auser space and adevice space. Its
key-value dictionary structures are extremely powerful. One little-known advanced feature of these dictionaries is
that you can link any two data types as a
key-value pair.
What I'd like to do is introduce you to
some sneaky and little-known PostScript
insider secrets that will turn your PostScript machine into asuper device that
can leap tall buildings in asingle bound. I
have this column for two months, so I
will be giving you two healthy portions
of my brew.
Should you want more on PostScript
fundamentals, check into Adobe's blue
book, otherwise known as the PostScript
Language Tutorial and Cookbook, and
continued
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Power Ctrace Debugger

"Do you know what the underground bargain C compiler of this year is? It's
the Mix Power C compiler. For under $25 with shipping, it is one heck of a
good compiler."
Victor Schneider
Dr. Dobbs Journal, June 88 (Letter to the editor)

"Overall, Power C's performance is remarkable for the price. Quite
compatible with the Microsoft C and Turbo C "standards", Power C is a
heavyweight contender in the educational, hobbyist, and perhaps even the
professional market — at a bantamweight price."
Stephen Davis
PC Magazine, September 13, 88 (Review)

Michael Cortese
Computer Shopper August 88 (Review)

"The Ctrace debugger is where Mix really shines. It is magnificent. It's not
only better than the stripped down debugger Microsoft includes with Quick C,
it's better than the full debugger Microsoft provides with its high-end
compiler (Codeview)."

Circle 166 on Render Service Card

Power CLinker. Power CLibraries (450 functions), the Power
Cbook (680 pages), and support for...
ie ANSI standard
—1.7
IEEE flouting point
8087/80287 coprocessor
auto-sensing of 8087/80287
automatic register variables
7.7 unlimited program size
77. mixed model (near 8. far pointers)
graphics on CGA, EGA, VGA, á Hercules

Optional Products:

Power Ctrace debugger
=a• ,1- Library source code
u.
BCD business math

0

rder now by calling our toll free
number or mail the coupon to

Mix Software, 1132 Commerce
Drive, Richardson, TX 75081.

"Power C is an unbelievable product for $19.95, and is very competitive with
Turbo C, Microsoft C, and Microsoft's new Quick C in both features and
performance. It is excellent for the beginner who wants to learn C, or for the
experienced programmer who wants to develop professional applications. The
manual alone is worth the price of this package, and the generous library
source code and assembler offer adds to the value of it. If you have any
desire to program in C, or want a more powerful C compiler, get a copy of
Power C!"

David Weinberger
Computer Shopper, November 88 (Review)

Technical Specifications

Power CIncludes: Power Ccompiler with integrated Make,

software

1-800-333-0330
For technical support call: 1-214-783-6001
Minimum Systerr Requirements:
DOS 2.0 or later. 320K memory, 2floppy drives or hard drive.
Runs on IBM PC. XT. AT. PS/2 and compatibles.

Name
Street
City
State
Zip
Telephone
Paying by:
D Money Order
D Check
D Visa
DMC
DM
D Discover
Card #
Card Expiration Date
Disk Size
Computer Name
D5¼'
0 31
2"
/
Product(s) (Not Copy Protected)
D Powe - Ccompiler ($19.95)
D Powe -Ctrace debugger ($19.95)
$
Library Source Code ($10.00)
(include; assembler &library manage')
D BCD Business Math ($10.00)

Add Shipping ($5 USA -$20 Foreign)
Texas Residents add 8% Sales Tax
Total amount of your order

$

Power C & Power Ctrace are trademarks of Mix Software Inc. Quick C &Codeview are registered trademarks of Microsoft Corp. Turbo C is aregistered trademark of Borland International.
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the red book, also titled the PostScript
Reference Manual. Or you might call me
for more information. On to the sneaky
stuff....
Those Secret Grays
For some unfathomable reason, most
PostScript application packages and most
users frequently end up using the seventeenth most gruesome group of grays
available on their 300-dot-per-inch PostScript printers. Yet with just afew keystrokes, you can substitute absolutely
outstanding grays, some of which even
simulate an india ink wash.
Most 300-dpi PostScript printers are
capable of putting dots only in specific
locations on the page. To create agray,
the printer uses patterns of dots, which
are called spots. For instance, a3- by 3dot spot could give you 10 gray levels (in-

eluding black and white) with aresolution of 100 spots per inch.
Because the spots have to perfectly
replicate themselves over the entire page,
complex integer math is involved that decides which spot combinations are allowed. A parameter called the screen
angle decides how the spots will orient
on your page. Typically, screen angles
near 45 degrees are preferred, since they
will introduce fewer visual artifacts or
aberrations.
Figure 1shows the secret gray map of
all the available denser grays. Because of
the integer tiling, arequest for ascreen
angle and density will automatically be
converted into one of those shown on the
map.
The overall "best" gray is a106-spot,
45-degree one, while the 85, 35 option is
best for camera-ready copy for later re-

Figure 3: Uniform and
dropout-free 300-dpi gray
grids can be done at a1-to1scale by first locking to
exact 4-pixel multiples and
then using the special
halftone screen function as
shown here. Note that each
crossing consists of asingle
and uniform dot. PostScript
stays "locked" to the grid
until the next occurrence of
agrestore.

Listing 1: The PostScript for afine gray rubbergrid that is both uniform and
dropout-free must be very delicately tuned to the capabilities of the printer.
The spot function is null so that the set gray function produces aspecific dot.
% Creates uniform and ultrafine gray grids without any dropouts or rattiness.
% The code shown is device-specific and is intended for 300-dpi printers.
% To create a grid, use -hpos- -vpos- -gridsize- setgrid.
Until restored, all
% further images will be "locked" to the grid, expanding and contracting with it.
% Note that optimum line widths and font sizes will usually be much less than 1.0
% after locking.
% To show a grid, use -#hlines- -#vlines- showgrid.
% The seegrid command displays the grid when true.
% The fat5 command emphasizes every fifth line when true.
% The fatter10 command emphasizes every tenth line when true.
/quadpixel (transform 4 div round 4 mul itransform) def
/setgrid {save /rubbersnap exch def quadpixel /size exch def quadpixel exch quadpixel
exch translate size dup scale} def
/drawlines {72 300 div lw mul size div setlinewidth /hposs 0 def #hlines gs div 1 add
cvi {hposs 0 moveto 0 #vlines rlineto stroke /hposs hposs gs add clef} repeat /vposs 0
def #vlines gs div 1 add cvi {0 vposs moveto #hlines 0 rlineto stroke /vposs vposs gs
add clef} repeat) def
/showgrid{ seegrid {gsave //Mines exch def /#hlines exch def 106 45 {pop pop 0}
setscreen 0.9 setgray Igs 1 def /lw 1 def drawlines fat5 {/gs 5 def /1w 3 def
drawlines) if fatter10 {/gs 10 def /1w 5 def drawlines} if grestore)if} def
/fat5 true def /fatter10 true def /seegrid true def
% use examples: -xpos- -ypos- -gridsize- setgrid -#hlines- -#vlines- showgrid
%
anything you want locked to the grid) rubbersnap restore
%
// demo - remove before use ////
100 200 10 setgrid 20 20 showgrid showpage quit
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duction. The 135, 25 option can give you
india ink wash effects, but it requires
careful paper and toner selection.
The default screen is clear down at 53
spots and 45 degrees, which explains the
"Sunday funnies" results of most improperly done PostScript work. There is,
of course, one trade-off. The denser
screens permit you fewer gray levels. But
one decent and dense light gray is all that
you need to spruce up line art and improve your layouts. To change ahalftone
screen, enter the following sequence:
106 45 {dup mul exch
dup mul add 1.0
exch sub} setscreen
Figure 2 shows the difference between
the default 53, 45 and the much finer
106, 45.
The sequence inside the braces is
called the spot function. It determines
the rule as to which pixels are turned on
as the gray value goes from white to
solid. You can create other spot functions for other uses. Most spot functions
behave similarly when imaging their
lightest gray. You can also use PostScript's currentscreen operator to preserve the existing spot function, while
changing its density or screen angle.
Dropout-Free Gray Grids
There are other sneaky tricks you can
pull once you understand your PostScript
grays.
Figure 3is the result of the PostScript
code in listing 1, afine gray rubbergrid
that is both uniform and dropout-free
(i.e., all the dots print uniformly). The
tricks here involve using aspecial spot
function and locking to exact multiples
of 4pixels. Notice that not only are the
lines uniform, but also each of the crossings has precisely asingle pixel dot at its
center.
You can easily expand or contract a
rubbergrid to fit the available space, and
once you have created it, further graphics and text are locked to it until your next
restore. You can use the grid just for
layout or make it part of the final image.
It is particularly attractive for engineering graphs.
But there are several minor gotchas.
You can create the rubbergrid at only a1to-1 scale, and any scaling or repositioning gets rather involved. Because of the
exact locking to 4-pixel multiples (which
seems crucial for preventing 300-dpi
dropouts), your final grid may not end up
exactly the size you wanted or precisely
in your desired location.
continued

to date.
own to earth.
Changing the world. UNIX is
changing the world of computers, the world of business—
quite simply, changing the world.
It's revolutionizing office automation. It's required for U.S.
government computer contracts.
It's the backbone of information
strategies worldwide.
The information you need.
That's why you need t1
\lX WORLD—
the magazine that keeps you
up to date on the rapidly changing world of openIsystems
computing. Each issue brings
you the latest product trends and
technical advances that can
affect your business. The inside
story on some of the world's

biggest high-tech companies.
Easy-to-understand programming tips and tutorials that can
help you and your company
use UNIX to its fullest. And
unbiased hardware and software
reviews to help you invest
wisely when you buy.
The whole UNIX-verse.
UmxWoRLD's in-depth features go
beyond dry technical facts, to
show how the pieces fit together
— to tell you what's important
about the advances and the
strategies that are changing your
world. And UN1XWORLD consistently offers the freshest, most
down-to-earth writing you'll
find in any computer publication.

Subscribe and Save. Subscribe
today, and receive the next 12
issues of UNLAWORLD for just half
the regular newsstand price.
Save even more by ordering for
two or three years. You can't
lose — every subscription to
UNIXWORLD comes with ano-risk
guarantee:
1year $18.00 (save 50%)
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3years $42.00 (save 60%)
Subscribe now! Call toll-free:

1-800-341-1522
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UNIX' is a registered trademark of AT&T. UNIX WORLD is not affiliated with AT&T.
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in both directions but is clipped to values
passed to showgrid. You can prevent
showing any of the grid by commenting
out (i.e., %) the call to showgrid.

If you just want arubbergrid and do
not care how it looks, defeat the quadpixel function with /quadpixel
def
to prevent the locking. Without the locking, you get the exact size and position
you want, but you may end up with dropouts and variations in line weight.
Notice that the grid extends infinitely

Opaque Icons
Many PostScript images use blobs sitting
on strings. An obvious example is acom-

OUTPUT
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Figure 4: Opaque icons greatly simplify drawing PostScript electronic schematics,
flowcharts, and other "blobs on strings" illustrations. All the background wires are
continuous, and you slide them under the icons simply by placing them earlier in the
text file. Line breaks are first printed as an opaque fat white line and then as athin
black line.

Listing 2: Afaster and easier way to encrypt your own PostScript code than
the eexec that Adobe uses.
/mask 16#D971 def /multi 16#6000 def /mult2 16#6E60 def /adder 16#588F def
/strrx (X) def /trunc 16#FFFF def /char 32 def /hexvalues (0123456789ABCDEF) def
/printashex {cvi /vall exch def vall 16 div cvi hexvalues exch 1 getinterval print
veil 15 and hexvalues exch 1 getinterval print flush 20 {37 sin pop} repeat
formatcount 1 add 32 eq {(\ n) print flush 100 {37 sin pop} repeat} if /formatcount
formatcount 1 add cvi 31 and def} def
/makeeexecfile {/formatcount 0 def 4 {char mask -8 bitshift or char mask -8 bitshift
and not and /echar exch def echar printashex flush 15 {37 sin pop} repeat mask echar
add dup multi mul trunc and exch mult2 mul trunc and add trunc and adder add trunc
and /mask exch def} repeat {currentfile strrx readstring {0 get /char exch def char
mask -8 bitshift or char mask -8 bitshift and not and /echar exch def echar
printashex flush 15 {37 sin pop} repeat mask echar add dup multi mul trunc and exch
mult2 mul trunc and add trunc and adder add trunc and /mask exch clef} {pop exit}
ifelse} loop} def
% //// demo - remove before use. ////
1500 {37 sin pop} repeat
% Here is the expected host-returned blackflashing result ...
% F983EFOOC334F148421509DC30FA053D6DD4273E416E6A2EA64F91785D20E111
% 9F220AF8FC50D545/0351A0D18B6DD7543D27A21CD55887C1C7D51608F6A316EE
% 8891D92A6E0DO9D1D039159DA3A0781E1380131228C
makeeexecfile
0 0 moveto 1000 0 rlineto 0 1000 rlineto -1000 0 rlineto closepath fill showpage quit

ponent in an electronic schematic (see
figure 4). Other examples are found in
flowcharts, printed circuit boards, piping diagrams, organizational charts, and
schedules.
A nearly unknown concept called an
opaque icon can help here. There are
rules: All the symbol icons are stored in
dictionaries, all the icons are opaque and
thus obscure anything they are sitting on,
and each icon has an obvious action point
that determines where it sits. You erase
the underlining wire or string (by writing
white over it) before creating the rest of
the icon.
The advantage of using opaque icons is
that, even after you position them, you
can still slide all your continuous wires
underneath. To do this, you simply describe your continuous wires earlier in
your file. This lets you reposition the
icons at any time. You never have to
worry about making and breaking any of
the actual connections.
A similar scheme is the fat white, thin
black ploy. The line breaks for drawing
unconnected crossing wires are created
by drawing athick white line, followed
by athin black one. You can use the same
method for piping and braiding, unusual
borders, isometric depth illusions, and
fonts that automatically break an underline.
An Enigmatic Operation
PostScript has a very enigmatic operation, eexec, that is of major interest on
my PostScript help line (see my biography). The eexec was a failed early attempt at making PostScript code files
unreadable, but with the penalties of
longer files and slower execution times.
Actually, you can easily read any
eexec file by installing astack-dumping
error trapper and selectively inserting
extra characters into your data stream or
truncating your file with aControl-D end
of file. You can easily reconstruct the
plaintext source file from the error messages that result. The tools that you need
appear in Adobe's documentation.
Listing 2shows afaster and easier way
to employ eexec to encrypt your own
PostScript code. Listing 3shows you how
to convert your previously eexec-encrypted file back into plaintext.
So how does eexec work? The key is a
16-bit pseudorandom sequence. To encrypt, the upper 8 bits of the current
pseudorandom mask get exclusive-ORed
with your original ASCII value, creating
anew character that will get saved as a2byte pair. Since an XOR operation is reversible, if you do it again with the same
continued
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SURVIVAL MANUALS
FOR NETWORK PROS.

Data Communications magazine presents the essential reference tools for the 1990's.
NETWORK MANAGEMENT 8,
MAINTENANCE, VOL. 4.

The latest installment in the highly respected series
providing essential insights into fundamental
network-management techniques that will serve as
benchmarks for the '90s and beyond.
Price: $34.95. 337 pages. Item #70.
INTEGRATING VOICE AND DATA, VOL. 3.

Collected articles on such diverse topics as Ti
basics, adetailed assessment of state-of-the-art fiber
optics technology, and an in-depth look at the Integrated Services Digital Network (ISDN).
Price: $34.95. 319 pages. Item #66.
CONNECTIVITY AND STANDARDS, VOL. 3.

The essential handbook for information managers
charged with piloting their networks through the '90s
and into the 21st century. In-depth case histories and
reports on evolving protocols and standards augment an invaluable collection of articles.
Price: $39.95. 730 pages. Item #63.

INSIDE X.25: A MANAGER'S GUIDE.

THE LOCAL AREA NETWORK

HANDBOOK, VOL. 3.
Ahands-on guide for engineers seeking to lift the
The authoritative chronicle of the LAN market of the
X.25 standard off the bookshelf and into the real
world of network problem solving. Provides a late '80s. Features insightful articles by LAN pioneers
and other experts.
historical perspective and introduces the basics of
Price: $39.95. 509 pages. Item #67.
packet switching, open systems interconnection and
the X.25 standard. Plus detailed assessments of
BASIC GUIDE TO DATA COMMUNICATIONS, ED. 2
packet technologies, equipment, and networks.
This updated supplement to the first edition is essenPrice: $39.95. 300 pages. Item #65.
tial reading for acomprehensive understanding of
data communications and aclear, insightful look at
DATA NETWORK DESIGN STRATEGIES, VOL. 4.
emerging trends.
Aunique collection of articles presenting the best
Price: $34.95. 350 pages. Item #62.
thinking of the late 1980's on the wide range of network design alternatives that will come into play durSpecial Bonus Discount: Deduct 10% on all
ing the 1990's.
orders over $50.00. Sales Tax: Add applicable tax
Price: $39.95. 694 pages. Item #64.
for your locality. Shipping &Handling: Add $2.50
per book. Delivery: Allow 4weeks for U.S. orders;
OMNICOM INDEX OF STANDARDS,
international orders allow extra time. To order by
1990 EDITION.
phone: Call (718) 834-0170. To order by mail:
Edited by Harold C. Foils
Send check and order to: Data Communications,
Atotally new edition of the classic reference for
Box 059077, Brooklyn, NY 11205.
instant access to standards of leading U.S. and

international organizations, including CCITT, ANSI,
ISO, and IEEE. Cross referenced and indexed for
quick, easy access.
Price: $127.00. 955 pages. Item #71.
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straight lines in the same path. You can
create cusps or inflection points by repeating adata point pair with different
entry and exit angles. You can generate
variable curve widths by curve-tracing
up one side and down the other.
To draw a pictorial wire, you first
curve-trace the wire path. Next, set a 1
setlinecap for rounded ends. Then
stroke fat white to break anything the
wire is running over. Stroke black to set
the wire outline. Finally, stroke gray to
color the wire.

It Is Technology.
VenturCom's real time UNIX product
family has the only real time kernel for
standard hardware platforms which is
AT&T's UNIX System V. Not asimple
UNIX clone. Not just UNIX on top of a
real time executive.
Real UNIX provides designers
with SVID and POSIX standards, RFS
and NFS, X-windows, Streams, complete
development tools, multiple DOS under
UNIX tasks. And early access to future
technologies.
Real time adds performance
and functionality to UNIX with preemptive and biased scheduling, contiguous file
system, average interrupt latency of 50
bounded context switches, memory locking, asynchronous I/O, and much more.
Ask us about VENDC"' for
80286/80386 PCs and Single Board Computers; RIX" for other UNIX versions,
such as Interactive System's 386/e,
and small, diskless, and ROMable
UNIX kernels. Find out why Foxboro,
Toshiba, GE, and many others are using
VenturCom's real time UNIX products.

VenturCom

Real Time/Real Unix
215 Fust Street
Cambridge, MA 02142
(617) 661.1230
Nippon VenturCom, Inc
Tokyo 102 Japan 012349381

UNIX is aregistered trademark of AT&T
386/ix is atrademark of Interactive Systems Corp.
VENIX, RTX are trademarks of VenturCom,
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Circle 330 on Reader Service Card (DEALERS: 331)

Fractal Art
If the dire predictions in the PostScript
Reference Manual are taken seriously,
any attempt whatsoever at doing fractal
art with PostScript will result in the immediate vaporization of all small furry
animals within an eight-block radius of
your PostScript printer. In reality, PostScript is ideal for many kinds of fractals.
To prove this, see figure 5. I've taken
the fern routine that first appeared in "A
Better Way to Compress Images" (January 1988 BYTE). Iwas struck by how
ungainly all the translate-rotate-scale
transformations were done in both the
BASIC and C code examples. In contrast, matrix image transformations between device space and user space are inherent to the very core of PostScript.
The code works by first creating a
table of 128 different transformations
based on the required probabilities (see
listing 4). The routine uses this table to
build up the final fern. As in the example
cited, the first 20 dots are thrown out to
give the strange attractor time to start
strange attracting. It takes amere 28 data
values to completely define this fractal
image.
What utterly amazes me about this
fern fractal image is that you do not
really draw it. Instead, you simply let it
out, and it leaps at you with avengeance.
Very much like learning PostScript. •
Editor's note: The complete text of the
code in this article is available in avariety offormats. See page 5for details.
Microcomputer pioneer and PostScript
authority Don Lancaster is the author of
26 books and countless articles. He
maintains a no-charge PostScript help
line at (602) 428-4073. The best time to
call is from 8to 5(MT) on weekdays. You
can also contact him on BIX c/o
"editors."
Your questions and comments are welcome. Write to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

MICRŒSOFT.
WI
NDM/
S

Get into Windows FAST!

interested in aproduct for creating Windows
applications ver, quickly?
•Yes
No
Maybe
With intelligent applicatfons

Need high-level access to

:

:]Hypermedia?
2]Expert Systefts?
ZObject-Oriented Programming?
But without the hard work!

What if Isaid that this screen, including calling my
video image was created by me, anon -programmer
using just twenty instructions'? !flierte-el now
Know
GARDENfic:
,

Un -retouched VGA screen image. Special hardware required for motion video.*

Introducing the door into Windows!
Easy access to Windows

KnowledgePro (Windows) contains high-level commands
for manipulating screen objects, lists, text, fonts, rules,
external files and bitmap images. DLL and DDE
support lets you integrate your own C routines with
KnowledgePro and link your application directly to Excel
and other Windows programs.

At a price you can afford
KnowledgePro (Windows) costs $695 with no runtime
fees for applications. KnowledgePro for DOS costs $495.
The systems run on IBM PC, XT, AT and PS/2
compatible machines with 640k of memory and ahard
disk. KnowledgePro (Windows) requires Microsoft
Windows 286 or 386 version 2.x or greater.

Call 518-766-3000

(FAX 518-766-3003) for
more information or write to: Knowledge Garden Inc.,
473A Malden Bridge Rd., Nassau, NY 12123 USA.
Amex, Visa or M/C accepted.

Another
intelligent
tool from

MOW I
IMB

Know edge
GARDEN c

KnowledgePro is aregistered trademark of Knowledge Garden. Excel is atrademark of Microsoft Corp. !BM. XT. AT and PS/2 are trademarks of International Business Machines Corp.
'VideoWindows digital video overlay board by New Media Graphics.

Circle 136 on Reader Service Card

Feed this to your PC
and it'll think it an
HP BASIC workstation.
Finally there's away for serious technical
computer users to get the power and features of
HP BASIC on aPC. The answer is HTBasic, areal
engineering BASIC that turns your PC into an
HP 9000 series 200/300 BASIC workstation—
at afraction of the cost.
Like HP'S Rocky Mountain
BASIC, HTBasic from
TransEra is astate-of-the-art
BASIC that gives you all the capabilities you need for complex
engineering applications. Plus you get
important advanced features you wont find
with any other PC BASIC. Like the complete set of

DISCOVER
HTBASIC
FOR
YOURSELF

HP graphic commands. Integrated HPIB (GPIB)
syntax for intelligent instrument control. The
advanced I/O Path System. And built-in matrix math.
In fact, all the optional HP binaries are built in. There nothing

For more

else to load. You even get the full screen program editing and

information, write
TransEra Corporation

Discover the new solution

or call today

(801) 224-6550.

TransEra

debugging environment.
for cost-effective technical workstations. HTBasic from TransEra.

H

i g

11

.¡

•

3707 North Canyon Road, Provo, Utah 84604 •TEL: 801-224-6550 •FAX: 801-224-0355
Circle 293 on Reader Service Card (DEALERS: 294)
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SETTING THE STANDARDS

YEARS

THE BYTE
VIP AWARDS
The ballots are in
for BYTE readers'
Very Important
Product awards

EWE]

1990
READERS'
AWARDS

BYTE's biggest assets are its readers. The tools
you use are important to us. Knowing what you
use and how you use it helps us to know what information to bring you each month.

We recently asked several thousand of you, selected at random, to tell us which devices and
programs you find the most helpful in your dayto-day business and personal computer activities. We were gratified that so many of you took
the time to respond thoroughly. Here are the
products you told us you prefer in each group,
winners of BYTE's VIP—Very Important Product—awards.

JULY 1990 • BYTE
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FEATURE

THE BYTE VIP AWARDS

HARDWARE
MONITOR
MultiSync 3D
The NEC MultiSync 3D was far and away the winner in this
classification, with 37 percent of the votes.
MASS STORAGE DEVICE
Seagate ST251
In the category of mass storage devices, readers nominated a
variety of their favorite hard disk drives, tape backup devices,
and even WORM (write once, read many times) drives. Seagate's sT251 hard disk drive was the VIP winner, but honorable mention goes to the Imprimis Wren series.
GRAPHICS BOARD
Paradise VGA Plus
Widely used in PC clones, Western Digital's Paradise board
came out on top in this category, while the AT! VGA Wonder
deserves an honorable mention as aclose contender.
MEMORY BOARD

Readers voted the Compaq Deskpro 386 the most popular
computer system, out of afield of dozens of 286s and 386s.

AboveBoard Plus
Fully half of the respondents in our survey voted the Intel
AboveBoard Plus as their favorite memory board. The AboveBoard Plus garnered close to four times as many votes as the
next runner-up in this category.

MICROPROCESSOR CHIP

LAN HARDWARE

Intel 386
It comes as no surprise that the 386 placed first in this category,
since it can simultaneously run multiple operating systems and
handle memory management far more efficiently and with
greater flexibility than the 286 does. What was asurprise was
that, although they were distant also-rans, the i486 was alittle
ahead of the 286 for second place.

(no winner)
Readers nominated several products in this category, but no
product received enough votes for us to accord it aVIP award.
Honorable mentions, for those who led the pack, go to 3Com's
EtherLink, Western Digital's Ethernet, and Novell's Ethernet
cards.
MODEM

COMPUTER SYSTEM
Deskpro 386 and Mac II
Readers nominated atotal of 63 computer systems in this classification. Among the dozens of 286 and 386 clones fighting for
position, the Compaq Deskpro 386 was the favorite, with the
Mac II coming in first among Motorola-based systems.

Smartmodem 2400
Modem users nominated 41 devices as outstanding, although
many of the units received only afew votes. The Hayes Smartmodem 2400 took the spotlight in this category, receiving 18
percent of the votes cast—twice as many votes as the next most
popular modem, the Hayes 9600.

PRINTER

INPUT/POINTING DEVICE

LaserJet II
There wasn't even aclose contender for honorable mention in
this category, in which readers nominated 57 different machines. The Hewlett-Packard LaserJet II won with athird of all
votes cast. Although the HP LaserJet IIP has been out only a
few months at this writing, it came in with arespectable 12
percent of the votes_

Microsoft Mouse
The Microsoft Mouse got the nod from our readers for the most
popular input/pointing device, with 44 percent of the votes.
Honorable mention goes to the Logitech Mouse, which received 29 percent of the votes. Votes for other devices fell way
short of the top two.

continued
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BYTE Celebrates Its
15th Anniversary With A
Special September Issue!
BYTE'S upcoming September 1990 Issue offers readers an extraordinary retrospective
of the past 15 years of computing and a view of the future by industry trailblazers!
The History of Computing Comes Alive through the unique perspective only
BYTE editors can offer in their retrospective of watershed events within this
dynamic industry.
Industry Trailblazers Share Their Vision of the Future. As we hurl towards the 21st
century, BYTE helps you prepare for the future through editorial penned by some cf
the most prominent leaders in the industry such as:
.
s.990 •ANN/1,1,

\

II VIE

•Mitch Kapor, founder, Lotus Development Corporation

.

•Gary KildaII, Chairman, Digital Research
John Warnock, President 8( CEO, Adobe Systems

.

•H. John Caulfield, computer science expert, optical technology
Ted Codd, developer of the relational database management concept

•Donald Knuth, professor of Computer Science, Stanford University, author o
several classic computer science books
•Niklaus Wirth, developer of Pascal, Modula-2, and Oberon languages
And, several well-known industry commentators, including:
•Stewart Alsop, editor and publisher of RC. Letter
•Esther Dyson, leading forecaster in the industry, publisher and editor of
Release 1.0 and sponsor of the Annual Personal Computing Forum
•Brit Hume, anchor, ABC Weekend and Washington Post syndicated
columnist
Look for this Landmark Issue on Newsstands in Major Cities, Airports, Train
Stations and Bookstores Across the Nation!
Advertisers!
The September issue will be one of the most compelling and best read issues
BYTE has ever published! Call your local sales representative for more information
Space Order Closing: July 12 Material Due: July 18
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OVER $2 MILLION DOLLARS WORTH

supRErnE

OF INVENTORY DROPPED IN OUR LAP

2014 McCULLOCH BOULEVARD, SUITE A
LAKE HAVASU CITY, ARIZONA 86403

TO SELL TO YOU AT WHOLESALE PRICES

(602) 453-9555 •1-800-752-6016 •Fax (602) 453-9379

I

FIVE YEAR WARRANTY
ON ALL SPREE SYSTEMS

PLEASE CALL ON
SPECIAL CONFIGURATION

SPREE COMPUTERS

286-12 MHZ

386-20 MHZ

80286 12 MHZ AT

80386 20 MHZ AT

1MEG MEMORY

1MEG MEMORY

1.2 or 1.44 FLOPPY DRIVE

1.2 or 1.44 FLOPPY DRIVE

40 MEG HARD DISK

40 MEG HARD DISK

101 KEYBOARD w/TRACKBALL

101 KEYBOARD w/TRACKBALL

VGA MONITOR & CARD w/256K

VGA MONITOR & CARD w/256K

TWO SERIAL PORTS

TWO SERIAL PORTS

ONE PARALLEL

ONE PARALLEL PORT

$1499

$1899

25 MHZ AVAILABLE CALL

-All Seagates Available CALL FOR PRICING

BLOW-OUT SPECIALS

Es Seagate
IAFM DRIVES DRIVE
ST225
65MS 2 MEG
ST125
28MS 21 MEG
ST138
28MS 32MEG
ST251-1
28MS 42MEG
ST151
24MS 42MEG
ST4096
28MS 80MEG
RLL DRIVES
ST225R
70MS
ST238R
65MS
ST138R
28MS
ST25OR
70MS
ST157R
28MS
ST277R
28MS
SCSI DRIVES
ST138N
28MS
ST157N
28MS
ST177N
24MS
ST1096N 24MS

Ony

XT Kn

$199.
$229.
$279.
$329.
$379.
$559.

$239.
$279.
$329.
$389.
$439.
$609.

21MEG
32MEG
32MEG
42MEG
49MEG
64MEG

$189.
$219.
$259.
$279.
$369.
$379.

$239.
$269.
$309.
$339
$419.
$439.

MONOCHROME MONITOR & CARD

32MEG
48MEG
60MEG
83MEG

$349.
$439.
$559.
$799.

$399.
$489.
$609.
$849.

PANASONIC 1124

(Unbelievable)
DELTAGOLD XT
(10 MHZ)
bl2K •1DRIVE •I/O CARD
KEYBOARD • MS DOS • BASIC

$449

Panasonic

Office Autcrnationr%A

LAPTOP COMPUTER ACCESSORIES

TOSHIBA
T 1000
T 1000 SE
T 1200 FE

$ 599
$1100
$1319

T 1200 HE

$1799

T 1600 20 MEG

$2999

T 1600 40 MEG
T 3100 E40 MEG
T 3100 SX

$3359
$2819
$3550

T 3200 1.44 20 MEG
T 3200 SX
T 5100
T 5100 100 MEG

$3299
$3779
$3899
$4499

T 5200 40 MEG
T 5200 100 MEG

$4619
$4979

ACCESSORIES
T-1000
AC ADAPTER T-100/1100+
2400 BMODEMS
CARRY CASE FABRIC
UNIV. 9VOLT ADAPTER

4200
199.00
39.99
CALL

T-1200 F/H
2400 BMODEM
BAITERY PACK
BATTERY RECHARGER
CARRY CASE

199.00
7900
279.00
79.00

T-1000 SE
BATITRY PACK
2400 BMODEM
UPGRADFS 132 MEG

CALL
CALL
CALL

T-1600
BATTERY CHARGER
LOW CAP BATTERY PACK
FABRIC CARRY CASE
2400 BMODEM
2MB le. MEM. BRD.

V9.00
69.93
89.00
199.00
699.00

T-3200
CARRY CASE
3MB MEM. BRD.

BYTE • JULY 1990

99.00
1079.00

T-5100
LEATHER CARRY CASE
FABRIC CARRY CASE
2MG tan BR!).

299.00
99.00
699.00

T-5200
16 BIT LAN CARD
2400B UT SLOT
2MB MEM. BRU
FABRIC CASE
LEA1HER CARRY CASE

49.00
179.00
539.00
99.00
299.00

UNIVERSAL
LAPTOP
PARTS:
MS. COS 33
LAPLINIC 1k ALL LAPTOPS
MS. DOS 4.01

-Állprices
310

PRINTERS
HP DESK JET PLUS

$ 699

HP II P

$ 979

prge)
›

HP II

[4/1 =

L
IU;

$1565

HP II

D Pa ZCZZ,

$2750
$1775

HP III

CO HEWLETT
PACKARD

MEMORY & ACC.
HP II & II D
1MB

$249

2MB

$359

4MB

$599

TONER

$ 79

HP II P
99.00
99.00
CALL

1MB
2MB

$250
$359

TONER

$ 59

PACIFIC DATA
FONTS
POSTSCRIPTS

$479

SPREADSHEET

$110

25 IN ONE

$265

PLOTTER

$249

HEADLINE

$749

subiect to change Circle 273 on Reader Service Civil
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THE BUYER'S MART
COMMUNICATIONS

CROSS ASSEMBLERS

PC SIDLC SUPPORT

MACINTOSH CROSS ASSEMBLERS

Use Sangoma hardware and software to provide
acost effective, robust and easy to use SDLC link
from MS-DOS, XENIX, AIX, PICK, PC-MOS, etc.

»Mar —New Version 3,0! Integrated text editor, assembler,
and terminal package. S or Hex output downloads to most
EPROM programmera Macros. cond'I ass'y, local & auto
labels, symbol table cross-ref. $149.95 each plus S/H.
MCN/AE. Tech. bulletin avail. Most 8-bit MPUs.
30 day money back guarantee.

All real time communication functions performed
by intelligent co-processor card.
X.25 support also available.

Sangoma Technologies Inc.
(416) 474-1990

MEDIA CONVERSION/DATA TRANSLATION
More than just a straight dump or ASCII transfer!
Word Processing, DBMS, and Spreadsheet data on Disks
or Tapes transferred directly into applications running on
Mainframes, Minis, Micros, Dedicated Word Processors,
Typesetters, and Electronic Publishing systems.
IBM PS/2 & Macintosh supported
#1 in the translation industry!

MICRO DIALECTS, INC., Dept B

CompuData Translators, Inc.

P.O. Box 30014, Cincinnati, OH 45230

3325 Wilshire Blvd., Suite 1202, Los Angeles, CA 90010

(513) 271-9100

7170 Warden Avenue #2, Markhan, Ontario. Canada L3R 8B2

(213) 387-4477

nquiry 607.

Inquiry 601.

DATA CONVERSION

1-800-825-8251

nquiry 613.

COMPUTER INSURANCE
INSURES YOUR COMPUTER
SAFEWARE provides full replacement of hardware,
media and purchased software. As little as $49 a
year provides comprehensive coverage. Blanket
coverage; no list of equipment needed. One call
does it all. Call 8 am-10 pm ET. (Sat. 9 to 5)

TOLL FREE 1-800-848-3469
(Local 614-292-0559)

SAFEWARE, The Insurance Agency Inc.

CROSS ASSEMBLERS
Macros
Relocatable

DBMS/COPY

GUARANTEED,

PC Compatible

SUPPORTED

DEBUG SIMULATORS •DISASSEMBLERS
EPROM PROGRAMMERS

MICRO COMPUTER TOOLS CO.
Phone Toll Free (800) 443-0779

CONCEPTUAL SOFTWARE INC.
P.O.Box 56627, Houston TX 77256

(713) 667-4222
FAX: (713) 667-3FAX
1-800-STATWOW

In CA (415) 825-4200
912 Hastings Dr, Concord, CA 94518

nquiry 608.

nquiry 602.

CONVERTS YOUR DATA INTO INFORMATION
Nor, your favorite slat package can access any database.
DBMS/COPY can directly corners any database or spreadsheet file
(ORACLE, PARADOX. dBASE. LOTUS etc.) into any slat package
file (SAS. SPSS, SYSTAT etc) and vice versa. The PLUS version
alloas sorts, selector., and recalculations. $195. 30-day guarantee.
VISMMC/AMEXJPO/COD Call for free limited version.

nquiry 614.

COMPUTER UPGRADE
THE COMPLETE XT UPGRADE
The K-311 Upgrade Kit converts your la to full 32-bit, 20MHz
80388 CPU and high speed disk performance. The K-311 Kit
includes 20MHz 80386 wrIMb RAM, 16-bit Aelaptee 1:1 controller, 83Mb 28Ms Mitsubishi disk drive, choice of 1.2 or
1.4Mb diskette drive, Key Tronic 101 Plus keyboard, 200 W
PS, new drive cables. Matches or exceeds the performance
of anew system but at far less cost. Top quality, easy installation, 1year warranty $1,795

5G Corporation
4131 Spicewood Springs Road A-4, Austin TX 78759

800-333-4131

nquiry

512-345-9843

Fax 512-345-9575

soa

6800-Famlly Development Software

Conversion, Duplication, Any Format
FREE TEST •SATISFACTION GUARANTEED

Wintek Corporation

DATACOPY SERVICE

1801 South St., Lafayette, IN 47904

(800) 742-6809

or

(317) 742-8428

nquiry 609.

$799 FOR 386-20
$599 FOR 386SX

$399 FOR 286-12

ABTECH Inc.

1431 Potrero Ave., S. El Monte, CA 91733
(800) 992-1978
In Calif. (818) 575 0007

PROFESSIONAL PC SOFTWARE
•CROSS-DISASSEMBLERS
Malec. Automatk Label Generation
•CROSS-ASSEMBLERS
Relocatable. Macro. Universal Linker + Librarian
•C CROSS COMPILERS
•SOURCE TRANSLATION UTILITIES

CROSS ASSEMBLERS
CROSS ASSEMBLERS
Universal Linker, Librarian
Targets for 36 Microprocessors
Hosts: PC/MS-DOS, micro VAX, VAX 8000

ENERTEC, INC.
BOX 1312, 811 W. Fifth St.
Lansdale, PA 19446

Tel: 215-362-0966

Fax: 215-362-2404

DATA/DISK CONVERSION
DISK CONVERSIONS

CONVERSION SPECIALISTS

PO 6citr 61 )
9279
7 Sunnyvale,, CA 94086

531 Main St., Ste. 835, El Segundo, CA 90245

(213) 545-6551

(213) 322-6319

nquiry 616.

DATA ACQUISITIONS
TLX01A Inserts atelex In your PC
Telex interface with double or simple current (V11, V24/28)
Processor Z180
Battery backup RAM memory
2 auxiliary serial ports
PC-AT-XT. PS/2 30 or compatibles
Complete with communication software
Manufacturing license available

EXCIFt

R&D

P.O. BOX 548, West Chester, OH 45069, USA
Fax: 513-777-4817
Phone: 513-777-0570

nquiry 611.

nquiry 605.

214-272-7751

FREE TEST CONVERSION

Order Today: (408) 773 -8465

nquiry 610.

nquiry 604.

PO Box 820214. Dallas, TX 75382

1-800-969-DATA

Media transfer to or from: IBM, Xerox, DEC, Wang,
Lanier, CPT, Micom, NBI, CT, Exxon, WRDPLEX
also WP, WS, MS/WRD, DW4, MM, Samna, DEC
DX, MAS 11, Xerox-Writer, ASCII.

Support for Intel, Motorola, Zilog, TI, RCA

LOGISOFT

Plus, the Personal Touch. Ask Questions and
wall explain it to you in simple English.

nquiry 615.

CROSS DISASSEMBLERS

Upgrade your computer at afraction of the cost. Send your
computer in, we will do the work. Order now, we will send
you abox for mailing your computer. Your old parts will be
exchanged for labor charge. We nil put in new parts &charge
wholesale prices for any parts which do not fit the new system.
Prices shown are for motherboard and 1MB RAM. New
system available at low prices.

WE'LL DO IT BETTER. ..
FOR LESS!

Our C Compilers for the 6800, 6801, 6809, &
68HC11 feature a complete implementation (excluding bit fields) of C as described by K&R and
yield 30-70% less code than other compilers. Our
Assemblers feature macros and conditional
assembly. Linker & Terminal Emulator included.

FROM MACs TO MAINFRAMES. ..
Our 12 conversion systems
support over 1000 formats
DISK INTERCHANGE
SERVICE COMPANY
2 Park Drive • Westford, MA

01886

(508) 692-0050
nquiry 617.

DATA CONVERSION
CROSS ASSEMBLERS/SIMULATORS

FORMAT CONVERSION TOOL

New unique full-function simulators for the 8096 and
80C196 controllers, featuring ALL MODES of interrupts,
plus the HSI, HSO, and ND functions.

Multi-format file conversion on PCs: reads in DXF, HPGL,
DMPL, GERBER. EXCELLON and writes out HPGL, HPGL
II, HPS (Quick Plot), PostScript, APPLE LaserWriter. DMPL.
GERBER, EXCELLON. Check your files on plotters & view
them on screen & print them on laser printers.

somas, 8051/52, and Z80
controllers with excellent, reasonably priced Cross
Assemblers and Simulators.

We also support the 8048/49,

Lear Corn Company
2440 Kipling St., Ste. 206. Lakewood, CO 80215

(303) 232-2226

FAX: (303) 232-8721

Inquiry 606.
314
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VPLOT II
format corwersion tool:
VPLOT II+ view & print on laser printers:

$350
$495

ALS DESIGN CORPORATION

BUY YOUR OWN
CONVERSION SYSTEM!
With nearly adecade of experience in data conversion,
you can work with the industry leader in 9
track tape, cartridge tape and diskette emersion systems. Enjoy the
convenience of your own conversion system. Call today
to discuss your application!

Flagstaff Engineering
1120 Kaibab Lane, Flagstaff, AZ 86001

One Kendall Square, #2200, Cambridge, MA 02139

(617) 621-7101

nquiry 612.

FAX: (617) 577-1209

(602) 779-3341
MasearCarti -Visa -Amencan Express Accepted

nquiry 618.

THE BUYER'S MART
DATA/DISK CONVERSION

THE #1 CHOICE
in disk & tape conversion
for many leading corporations, government agencies,
law firms, and companies in every industry-world-wide.
Free test •Satisfaction guaranteed

Graphics Unlimited Inc.

DEMOS/TUTORIALS
INSTANT REPLAY III

Build Demos, Tutorials, Prototypes, Present/Dons, Music,
Timed Keyboard Macros, and Menu Systems, Includes
Screen Maker, KeystrokefTime Editor, Program Memorizer,
and Animator. Reed Great Reviews! Simply the BEST. Not
copy protected. No royalties. 60-day satisfaction moneyback guar IBM and Compatb. $199.00 U.S.Chk/Cr. Crd.
Demo Diskette $500.

NOSTRADAMUS, INC.

3000 Second St. North, Minneapolis, MN 55411

(612) 588-7571 or (612) 520-2345
FAX: (612) 588-8783

nquiry 619.

P.O. Box 9252
Salt Lake City, Utah 84109
(801)

272-0671

ANY TAPE OR DISK FORMAT!
Horan Data Services converts over 2000 formats incl.
9-track tape, 3480 Cartridge and 8", 51
4 " or 31
/
2 " disk/
ettes. All densities 8/ most operating systems supported.
Formats include EBCDIC, ASCII, databases, spreadsheets, and dedicated or PC word processors.

Call 1-800-677-8885

Hours 8:00 AM to 5:30PM Eastern Time
817 Main Street, Third Floor, Cincinnati OH 45202

1704-BY 11th Ave. So., Birmingham, AL 35205

205-933-0339
nquiry 629.

DISASSEMBLERS
lo or from virtually

ase. & M.S. In COMPUTER SCIENCE
The American Institute for Computer Sciences offers an indepth correspondence program to earn your Bachelor of
Science and Master of Science degrees in Computer Science
at home. BSC. subjects covered are: MS/DOS, BASIC,
PASCAL, C. Data File Processing, Data Structures .5
Operating systems. MS program includes subjects in Software Engineering and Artificial Intelligence.

AMERICAN INST. for COMPUTER SCIENCES

nquiry 624.

QUALITY CONVERSIONS

EDUCATION

ENTERTAINMENT

µ PROCESSOR/CONTROLLER
805x/804x/680x/Z80 versions available
•Reads HEX or binary file
•Writes 'assembler-ready' source
•Multiple crosarelerence listings
•Line-byline comment field has dump
•TAG tile altows you to control disassembly
Powerful, easy-to-use, PC/MS DOS based Crossdisassembler. Mapt output file format for your assembler

only $179.95
DLS Development, One Gale RO -Brick, NJ 08723
(201) 920-6807

nquiry 620.

.386

SPYS

.386 SPYS, the energy, excitement and superior graphics
you've been looking for in an animated arcade game. Written specifically for PC's with a386/3136SX processor, Hi Res
EGA graphics, 1meg of memory and ahard disk. You will
find incredible detail and action throughout. Try ademo disk
now for $6.95 or the full game for $4995. Include $3 S8H.

GENKI SOFTWARE CORPORATION
"Imagination powered by the .386"
(800) 673.9038
Mastercard or Visa
(301) 997.6333
P.O. Box 2563, Columbia, MD 21045

nquiry 630.

•** We RENT conversion systems or
DO the conversion for you!*
Conversion Capabilities: 9 Track Tape, 8" Disk,
/ " Cartridge, Word Processors, Optical Disk,
4
1
2.3 Gigabyte Backup, Fax Workstations
WE WILL SOLVE YOUR DATA CONVERSION PROBLEMS!

LIONSGATE DATA SERVICES
CALL: (818) 704-5867 OR FAX: (818) 716-5647
nquiry 621.

80x86 .EXE/.COM to .ASM
•Accurately reconstruct, study & modify [64« programs with
aminimum of input or editing of output.
•Assembly language output is MASM 5x-compatible.
•Exhaustive tow-trace distinguishes code from data.
•Best formats for each. Commented BIOS calls/DOS functions. SEGMENT/PROClother vital pseudo.ops.

PC-DISnDATa (5 1/
4"disk & manual) $165
PRO/AM SOFTWARE
220 Cardigan Road, Centerville, OH 45459
(513) 435.4480 (9 AM.--5 P.M. EST M-F)

Inquiry 625.

NEMESIS' Go Master®
Go, agame of strategic elegance, has been away of life in
the Orient for over four thousand years. Many consider Go
to be the secret of the Japanese businessman's success.
"While chess/au game of W8r, Go is agame of market share"
[President of Nikko Hotels].
"If you are Interested In Go, buy this program."
Game of the Month J. Pournelle BYTE 7/87

Toyogo, Inc.

The Leader in Computer Go.

PO Box F, Dept. Y, Kaneohe, HI 96744

(808) 254 1166

or 1-800-TOYOGO-9

nquiry 631.

FAX COMMUNICATIONS
IBM PC 0 TO tie HP FILE COPY
FASTER

EASIER TO USE

Update version uses windows: Call for free demo! IBM
PC <to> HP File Copy allows IBM PCs, PS/2,
compatibles to interchange files with HewlettPackard Series 70, 80, 200, 300, 1000, 9000s.

Oswego Software
Box 310
Oswego, IL 60543

FAX

708/554-3567
708/554-3573

nquiry 622.

SOFT-X-PLORE

See "BYTE's May '88 issue pg. 78." Disassemble 500
kb
program at 10,000/min. (*) in any file, ROM/RAM
memory up to 80386 instruction set (1. SOFT-X-ploie:
•is for MS/DOS 2.0+ systems
•uses 20 algorithms and seven passes (*)
•only $99.95 plus S8H w/30-day guarantee.
To order call (800) 4464658 or info (203) 953-0236

r)

Or write:
RJSWANTEK INC.
178 Brookside Rd., Newington, CT 06111
•best on the market

MCNISA accepted

Inquiry 626.

CONVERSION SERVICES

PS/2 DRIVES FOR PCs ATs
CompatiKit/PC
CompatiKit/AT

$279
$219

Fiver Computing Services, Inc.
165 Arlington Hgts. Rd., Dept. #B
Buffalo Grove, IL 60089 (800) Convert

132 W Lincoln Hwy, DeKalb. IL 60115
815/758-3411
See our ad on page 106.

Micro Solutions Computer Products

nquiry 627.

DISK DUPLICATION

dBASE file access from C

SOFTWARE PRODUCTION

$295 with Source!

FREE DEMO

Sequiter

Software Inc.
Call (403) 448-0313
Fax (403) 448-0315
See our ad on page 211

nquiry 623.

•
•
•
•
•

Warehousing
Drop shipping
Fulfillment
48-hour delivery
Consultation &
guidance

Star-Byte, Inc.

2880 Bergey Rd., Hatfield, PA 19440

215-997-2470

Inquiry 628.

322 South Patterson Blvd., Dayton, OH 45402

Flow Charting II+
For IBM and compatibles. It will amaze you with its
speed, power and simplicity. 26 standard shapes with
over 120 sizes - 10 text fonts - 4 line styles. Place
text, lines and shapes anywhere on your chart. For only
$229 you'll never draw another chart by hand.

Patton & Patton

485 Cochrane Circle, Morgan Hill, CA 95037
1-800-525-0082 Ext. 42 (Within U.S.)
408-778-8557 Ext. 42 (int'l)
Elmo

nquiry 633.

DATABASE MGMT SYSTEMS

• Disk duplication
• All formats
• EVERLOCK copy
protection
• Label/sleeve printing
• Full packaging
services

Digital Development Corporation

FLOW CHARTS

Built-in floppy controllers-no problem.
Supports multiple drives and formats. Lets your
computer use IBM PS/2 1AM diskettes plus morel
Call for further information or to place an order.
VIS4/MCICOD/CHECK.

Code Base 4is alibrary of C routines which
gives complete dBASE or Clipper functionality and file compatibility. Use DOS,
Unix, OS/2 or MS Windows.

voice and leads him to information that he is requesting. le
formation can be password protected, if you desire. After all
the requests are made they are faxed to the caller right then,
online, while he waits (and at his expense). VIFO requires
no attendant and is available around the clock.
Call (513) 223-0712 to order.
Call (513) 228.3068 for a demo.

Inquiry 632,

DISK DRIVES
Convert any 9-track magnetic tape to or from over
2000 formats including 31
2 ", 5
/
4 ", 8" disk formats &
/
1
word processors. Disk-to-disk conversions also
available. Call for more info. Introducing OCR Scanning Services.

VIFO

Voice In Fax Out
VIFO answers your telephone it greets the caller in your own

800-243-1515

WINDOWS FLOWCHARTER
RFFlow is aprofessional drawing tool for flowcharts
& org charts (requires Microsoft,'Windows). 75
shapes automatically adjust in size. Move, copy,
delete groups of objects. 7 levels of zoom. Move
flowcharts to other applications via the Clipboard.
Supports Windows printers, plotters, and cartridge
or soft fonts. Call for free trial disk.

RFF ELECTRONICS
1053 Banyan Court, Loveland, CO 80538

Phone: (303) 663-5767

FAX: (303) 669-4889

nquiry 634.
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GRAPHICS

HARDWARE

HARDWARE/COPROCESSOR

YOU CAN BE IN PICTURES

FREE INTERFACE CATALOG
Interfaces for IBM compatibles. Digital I/O
(8255) and Analog input 8 bit resolution
(0-255). Control relays, motors, lights, measure
temperature, voltage. Sample interconnect circuits, BASIC programs, and I/O map are
included.

DSP products tor the IBM PC/XT/AT based on the T1
TMS32010 and TMS320C25 up to 12 MIPS operation.
Designed for applications in communications, instrumentation, speech, and numeric processing. Offered with 12 bit 110 KHz AID and D/A and continuous-to-disk data acquisition 8 playback option. From
$650.

• Send us a VHS tape with the counter location of the
picture(s) you want.
•We'll convert the pictures to fetes 8 return them to you
on a51
4 "floppy disk(s) in the format you request, with
/
afile viewing utility for an IBM VGA or compatible video
card with an analog monitor.
• Price: $9.99 + $99 per Picture + $7.50 S8H

IEV,

John Bell Engineering, Inc.

3030 S. Main. Dept If, Salt Lake City UT 84115

Phone 801-466-9841 Ext. 16

400 Oxford Way. Belmont, CA 94002
(415) 592-8411 9am to 4pm Pacific Time

FAX: 801-466.5921

IMAGE CAPTURE BOARD
Capture images from any VCR or Cam-Corder
Resolution: up to 512 x 480 pixels: 256 Colors or
256 shades of grey. Images may be saved in GIF,
PCX, TIFF formats and more. VGA Required.
Available for PC/XT/AT and PS/2:
$749.00
JLaser5. Increase laser printer resolution to 4800
x 300 dpi w/256 grey

PC/XT/AT: $399.00

scale. PS/2:

7la

KOMPUTERWERK, INC.
851 Parkview Blvd., Pittsburgh, PA 15215

PEGASYSTEMS
PO Box

LATEST AWARD BIOS
User definable hard drives, 101/102 keyboard
and 35" 1.44Mb floppy support are now
available in Award BIOS Ver. 31 for the IBM AT,
286 and 386 compatibles.

$599.00

Orders: 800-423-3400
Tech: (412) 782-0384

(614) 885-1007

Westerville, OH 43081

REPAIR YOUR HARD DRIVE AT A
FRACTION OF THE COST OF REPLACING IT.
FAST TURNAROUND!!! CALL FOR DETAILS.

WE WILL

H & W micro, inc.
528-C FOREST PARKWAY
FOREST

PARK, GA

30050

(404) 366-1600

WE BUY •WE

SELL

APPLE

II

&

MACINTOSH

SYSTEMS, PARTS & EXCHANGE REPAIRS

SAVE UP TO 55% ON MAC II CPU
CALL FOR A CATALOG
800-274-5343 /617-891-6851

Pre-Owned Electronics, Inc.
30 Clematis Ave •Waltham, MA 02154

SYMMETRIC RESEARCH
15 Central Way 49, Kirkland, WA 98033

(206) 828-6560

STOCK-MASTER 4.0
Commercial grade Inventory management
software at micro prices.
•Supports all 12
•Stock Status Reporting
transaction types
•Activity History Analysis
•Trend Analysis
•Bill of Materials
•Quality Control
•Purchase Order Writing
•Multiple Locations
•Order Entry
•Purchase Order Tracking •Material Requirements
•Open Order Reporting
•On Line Inquiry
•Serial/Lot WTracking

Applied Micro Business Systems, Inc.
177-F Riverside Ave., Newport Beach, CA 92663 714-759-05132

nquiry 649.

nquiry 643.

nquiry 637.

25 MFLOP 32 bit Floating point DSP
•High speed NUMERICS and GRAPHICS
•640K DUAL PORTED on board memory
•32 bit parallel and serial 10 headers
•15 ms 1024 point FFT from high level C
•Assembler, monitor, and math libraries
Base board and ALL software $950. 640K $300

INVENTORY MANAGEMENT

HARD DRIVE REPAIR

HARD DRIVE REPAIR

DSP32C PC1AT COPROCESSOR BOARD

nquiry 648.

nquiry 642.

nquiry 636.

DALA NCO SPRY

89 Westland Ave., Rochester, NY 14618
(716) 473-3610

nquiry 647.

nquiry 641.

Inquiry 635.

DIGITAL SIGNAL PROCESSOR

HARDWARE/ADD-ONS

Call Today

DISK DRIVE REPAIR

DATA RECOVERY

for DRAMATIC Low Pricing

SALES

of new, remanufactured and
removable disk drives

FULL TECHNICAL SUPPORT

ROTATING MEMORY SERVICE

on New Slimms" Memory Modules
1,

2, 4 and 8 Megabyte 72-pin modules available

1506 Dell Avenue, Campbell. CA 95008

TermoTrol Corp.

(408) 370-3113

1888 Century Park East, Suite 1900, L.A., CA 90067

We buy used drives good or bad

213-284-3242

Feller Associates

550 CR PPA.

Route 3, Ishpeming, MI 49849

(906) 486-6024

nquiry 650.

HARDWARE

HARDWARE/COMPUTERS

LANS

CHIP CHECKER

SC/FOX .PCS (Parallel Coprocessor Syetern) end PCS32 are
PC/XT/AT
boards. 16 and 32 bit. 15 MIPS average, 50 MIPS
buret. PCS uses the Harris OTO 2000 16-bit mal-tinte CPU with
1cycle multiplier. 14 prioritized interrupts. 3timer/counters. 8-channel
I/0 bue PCS32 uses the new SC32 32-bil Forth CPU.
SC/FOX 59C (Single Board Computer) is an 18 MIPS average,
60 MIPS burst, Eurocard-size OTO 2000 stand-alone computer.
SC/FOX SCSI 110 Plug-on beard tor PCS or SBC with SCSI, floppy. 58K-baud serial. 16-bit parallel ports, and software drivers.
Forth eta Included. C also available. Ideal for embedded real-tune
control, data acquisition. robot ici, and signal processing.

EMBEDDED SYSTEMS COMPUTERS

The $25 Network

•74/54 TTL + CMOS
• 14/4000 CMOS
• 14-24 Pin Chips

• 9000 Nat. + Signetics
•9000 TL
• .3" + .6" IC widths

Tests/Identifies over 650 digital chips with ANY type
of output in seconda Also tests popular RAM chips. IBMcompatible version $259. C125
C64 version $159.

DUNE SYSTEMS
2603 Willa Dr, St. Joseph, MI 49085

SILICON COMPOSERS INC.

(415) 322-8763

208 California Avenue, Palo Alto, CA 94306

(616) 983-2352

HARDWARE/CONTROLLERS
INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER
Has optimum features for monftor + control applications:
16 Chan AID •4 RS2321422 Ports •48 Prop I/O Lines
•8 Opto INS •8 HiDrive OUli. • 4 Timers •Watchdog
• 104K Memory •5.25 x&O
tions: Resident FORTH
OS with Target Compiler, Editor, Assembler, + Auto
Load/Start; 5 MHz 8085 •4 Chan D/A •Battery Backed
Clock/RAM • Networking • PC Support.
E-PAC 1000+ $249.00

E-PAC 2000+ $449.00

PO Box 2042. Carbondale IL 62902

nquiry 640.
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8031 SINGLE BOARD COMPUTER
•8031 CPU, 8K EPROM/8K SRAM sockets
•14 bits of parallel I/O 4- RS232 option
•4.5 x as inches, 5volt operation
•All IC's socketed, solder masked PCB
•Bus access for easy expansion
Base System-S64.95/ with RS232-871.90
All Orders Add $aixi S&H

Cottage Resources Corporation
Suite 3-672, 1405 Stevenson Dove, Springfield. IL 62703

EMAC INC.

(217) 529-7679

(618) 529-4525

nquiry 646.

Try the let truly low-cost LAN
Connect 2 or 3 PCs, XTs, ATs
Uses serial ports and 5-wire cable
Runs at 115K baud
Runs in background, totally transparent
Share any device, any file, any time
Needs only 14K of RAM
Skeptical? We make believers!

Information

Modes

PO. Drawer F, Denton, TX 76202
Orders 800 628 7992

817-387-3339

Inquiry 651.

nquiry 645.

nquiry 639.
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dFELLER Plus $200.00
with History and Purchase Orders
Requires dBASE III or dBASE Ill Plus (For Stockrooms)

800-365-0045

nquiry 644.

nquiry 638.

dFELLER Inventory
Business inventory programs written in modifiable dBASE
source code.
dFELLER Inventory $150.00
Requires dBASE II or III, PC-DOS/CPM

LAPTOP COMPUTERS

Laptop Savings
Laptops: Toshiba • Zenith • NEC • Sharp
•Epson •Mitsubishi • Compaq
Also Laptop Accessories: Modems, Fax Modems,
External Drives, Portable Printers, Memory, Key
Pads, Hard Drives, Batteries, and Auto Adapters.

Computer Options Unlimited
12 Maiden Lane. Bound Brook, NJ 08805

Phone: 201-469-7678
Hours: 9am/10pm 7 days

nquiry 652.

(Fax: 201-469-7544)

Worldwide sales

THE BUYER'S MART
LAPTOP COMPUTERS
LAPTOP BLOWOUT SALE!!!
MITSUBISHI •SHARP •PANASONIC •TOSHIBA
Laptops are now at their lowest prices ever We buy direct
from the factory, unlike our competition. We guarantee the
lowest net prices in the entire country and stock every itero
specific to laptops. We ship in 24 hours. We also stock over
SI million in laptops alone! Always buy from afactory-direct
dealer. For your protection we check for stolen credit cards
8 ship only to your billing address. No COD's Please.

TOTE-A-LAP

1501 El Camino Real, Belmont CA 94002
(415) 591-1663 ext. 803

MAILING LIST PROGRAMS
YOURS FREE!

BrainMaker:

"How to Manage Your Mailing List" ArcList. a AccuMail - are
two powerful programs for your IBM or compatible PC:
•Duplicate Recognition
•Postal Discount Presorts
•Label Design 8 Printing
•Carrier Route and Zip+4 Insertion
•Address Correction
•dBase. Compatible

"The most fascinating computer software I've ever seen...learn about this
stuff."John Dvorak, PC Mag. Predicts stocks,
bonds, sales, inventories. Comprehensive
documentation. Menus. Only $1951
Certified by Intel and Micro Devices

Call 800-368-5806 for a FREE GUIDE
Group 1 Software, Inc.

Free Brochure: 916/477-7481
California Scientific Software

6404 ivy Lane, Dept. BIT-7, Greenbelt, MD 20770-1400

nquiry 653.

NEURAL NETWORKS

nquiry 665.

nquiry 659.

OPTICAL DISK
New Laptop Products for:

Palmtops: Atari Portfolio, Poquet
Notebooks: Compaq LIE, NEC-UL, Tandy 100/102,

Tandy 1100, TI-M12, Toshiba SE/XE, Zenith-MS
PC-Laptops: All major brands and models

Accessories: Auto Adapters. Batteries, Carry Cases. Keypads
Peripherals: Portable Printers. Hard Disks, 360K/1 2M Drores
Keyboard Covers, Modems, Barcode Wands, Laptop Software. mc
For etree newsletter 8 catalogue, plea. call or write

ULTRASOFT INNOVATIONS INC.

1Transborder Drive, PO Box 247, Champlain, NY 12919
Tel (514) 487-9293
Fax (514) 487-9295 9-6 EST

Canadian Orders & Dealer Inquiries are Welcome

nquiry 654.

NAME

LAPTOP BACKLIGHTS
Factory Installed •90-Day Warranty

Toshiba, Amstrad, Sanyo, DG,

$295

The Portable Peripherals People

Axonix Corporation

(801) 466-9797

BENO SYSTEMS INC
718-921-1200
FAX: 718 748 1676

For information .11 404-455-8763

nquiry 666.

MEMORY BOARDS
S.S.T. MEMORY UPGRADES
IBM PS/2
2MB module-Model 50,70
$279
243MB expan. bdsi-Model 55, 70
$643
COMPAQ
4MB module-DESKPRO 386/20E, 25, S
$565
4MB copan. brd-DESKPRO 386/20E, 25, S
$622
8MB single slot module-SYSTEMPRO
$2900
H P LASER JET
2MB upgrades
$279

1-800-688-8993

nquiry 655.

ERASABLE OPTICAL DISK DRIVE
SONY 5.25" 600 MB per disk. SONY 4mm 1,3GB per
tape. Mac II, SE. SUN workstation, and other SCSI
DEC O-Bus, UNIBUS, and SCSI. 10 to 25 years warranty on Optical media. Highest quality in the industry.
Will supply complete Kit to build or Finished product.
International and Domestic order or Inquiry within.

1-900-860-9210
nquiry 660.

LAPTOP PERIPHERALS

Kaypro, IBM, HP, etc.

ONLY A NICKEL A

Now small business owners can reach their 'fired mail prospects
easily and economically-with the PC Yellow Page listings'. •Online 900 database with millions of U.S. companies available for down
loading. •Updated monthly with no minimum order. •Costs only
Elinknute-a nickel aname (charged to your phone bill). For alimited
hme only, get our start-up kit, the PC Prospector. designed to make
your direct mail marketing the most results-oriented possible It's
yours for just the $6 phone charge for ordering the software. Order
the PC Yellow Pages or the PC Prospector today by simply calling
with either your modem or touch tone phone.

5YR. WARRANTY

OPTICAL DRIVES
MASS-STORE COPY'
Don't spend thouSand$ on a second optical drive to make
backup copies of optical disks. MASS-STORE COPY' copies
any size file and any size optical disk using elle optical drive.
Also copies any removable DOS disk:
WOreil •ERASABLE •BERNOULLI LICK- •0690,11811 HARD DRIVES •HOPP/
For IBM PC/XT/AT $195,S3 S8H CHK/MO/COD/P0 30-day guarantee

Informative Technologies Corp.
1718 M St. NW, Suite 292, Washington, DC 20036

Tel: (202) 675-4528

FAX: (202) 675-4529

nquiry 667.

nquiry 661.

PROGRAMMERS TOOLS
8051 SUPERMARKET
Complete family of 12 single board computers fully accommodates any 8051 variant. Power management, plenty of I/O,
full memory map Optional floating point. PC-compatible
RS 232. PC versions reside on PC bus. Peewee's measure
305. 8051-optimized DIN52 bus allows stacking or backplane
mounting, interprocessor communication. Boards run
8052AH BASIC. Starting at $99 Quick custom modifications

MODULAR MICRO CONTROLS
109 S. Water St., Northfield, MN 55057

YOUR SALES MESSAGE
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 Brian Higgins for more information

603-924-3754
or

HYPERINTERFACETm II
Menu Creator" - An interactive WYSIWYG editor to
generate amenu-driven user interface for your software.
Screen Creator" - An interactive WYSIWYG editor for
quick and easy screen design and ascreen database
manager for your software. Advanced Library - Extended capability for data entry for your programs. FORTRAN, Pascal, C, BASIC supported.

Avanpro Corp.
PO. Box 969, Pacific Palisades, CA 90272

(213) 454-3866

Fax: 603-924-2683

call or fax (507) 645-8315

nquiry 656.

Inquiry 662.

nquiry 668.

MOUSE DRIVES
TOSHIBA LAPTOP ENHANCEMENTS
FAX/MODEMS: 9600/2400 bps. software, acoustic port
MODEMS, INTERNAL: 2400 bps. acoustic or serial port
MODEM, DEDICATED: 2400 bps (11200 T1600, T32005X)
SERIAL 10 CARDS: RS232, RS422, SCSI, HPIL, Barcode
BATTERY PACKS: 12V external battery + vehicle adapter

Contact us for more information:

PRODUCT R&D Corporation

(Calif).

805/546-9713, Fax: 805/546-9716

nquiry 657

MAILING LIST PROGRAMS
ELIMINATE DUPLICATES
Duplicates on your mailing list cost more than embarrassment. You're paying for all that extra postage and
for the materials mailed. Invest $149.00 in Dupe
Eliminator and say goodbye to your dupes. Dupe
Eliminator is easy to use-and it works with your dBase,
ASCII, ArcList and other compatible files.

1-800-368-5806
Group 1 Software, Inc.
6404 RI, Lane, Dept. BIT-7, Greenbelt, MD 20770-1400

nquiry 658.

MOUSE DRIVERS

We have developed great new inexpensive Menuing and
Mouse Drivers for Lotus 1-2-3 2.01 & 2.2; WordPerfect
5.0 &4.2; dBASE Ills & IV; WordStar 5.0, 55, &6.0; Turbo
C & Pascal; PlanPerfect 5.0 and MultiMate Advan. II.
Others to follow shortly. All are simple-to-use and make
traversing your application asnap! Each driver is $40.00.
Call or send your order to:

Mostly Mice Software, Inc.
125 Gates Ave., Montclair, NJ 07042
1-800-926-6873 (1-800-92 MOUSE)

nquiry 663.

FINITE STATE COMPILERS
Our CASE finite state compilers quickly develop
table driven programs in a step-by-step process.
A few keystrokes can replace hundreds of instructions in: Ada, BASIC, C, FORTRAN ,Pascal. IBM
350K RANI.

Price $200/300 per. lang.
Free Demo
AYECO
5025 Nassau Circle, Orlando
INCORPORATED
FL 32808
(407) 295-0930

nquiry 669.

NETWORK/WORKGROUP
CoorchNet

An unbelievably easy-to-use werkgroup package for Ncréell local area
networks. Features include public and private calendars, electronic
mail, telephone messages. profed management, document management. Btrieve - database manager report generator, link to the Sharp
Wizard -,and much more. Can be used either as a6K TSR or as
astandalone program. Installs in 10 minutes and reads Netware
bindery to create user Itsts. Simple mouse (or keybcerd)dnven "pointand-click" user imorlaco with full comextsensithe help. Manual
included but not needed. Only 8249 per served Demo disk 525.

Software Artistry, Inc.
3500 DePauw Blvd., Suite 1100, Indianapolis, IN 46268
Phone: (317) 876-3042
Fax, (317) 876-3258

nquiry 664.

TLIBTm 5.0 Version Control
"TUB is agreat system" - PC Tech Journal 3/88.
Full-featured configuration mgmt for software professionals. All versions of your code instantly available. Wry
compact, only changes are stored. Check-in/out locks,
revision merge, branching, more. Mainframe deltas for
Pansophic, ADR, IBM, Unisys. DOS 8139 (0S/2 $195).
5-station LAN $419 (0S/2 $5951

BURTON SYSTEMS SOFTWARE
PO Box 4156, Cary, NC 27519

(919) 233-8128

Inquiry 670,
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PROGRAMMERS TOOLS
Bsupport for Btrieve®
The "Norton Utilities" for Btrieve users.
Bedit DISPLAY, UPDATE, COPY, and DELETE.
EXPORT SIDE to dBASE 8 LOTUS. RECOVER damaged files.
Edit/Insert using Data Dictionary.
Bbugt TSR Btrieve debugger Displays into in pop-up window.
Brun: SUTIL replacement with Run-Time and C source.
Bedit/Bbug: 5120. Brun: $150 VISA/MC/COD/PO

800/359-2721 FAX: 517/887-2366
information Architects, Inc.
P.O Box 4184. East Lansing, MI 48826-4184

Inquiry 671.

PROGRAMMERS TOOLS

PUBLIC DOMAIN

Universal Report Generator

SHAREWARE

Generate reports trorn ANY file or databasel The Universal Repon
Generator is aprogramming library that allows you to generate a
repon from any file or database from within your Cor Pascal programs. Features include output to screen, printer, or text files; totals
and subtotals; calculated fields; free-form report layout; automatic
sorts and query selection; and much more. Also includes a"pointand-shoot" mouse-driven repon painter that can be used to easily
define reports. Microsoft C. Turbo C, and Turbo Pascal 8349. UNIX
version $498. Source code available. Derno disk $25.

Software Artistry, Inc.

3500 DePauw Blvd., Suite 1100. Indianapolis, IN 46268
Phone: (317) 878-3042
Fax: (317) 878-3258

nquiry 677.

MULTI-TASKING TOOLKIT FOR DOS
MuthTask Is abtrary ol routrnes Or Pascal or "C programmers tallows
you lo run many procedures concurrently withal aprogram There Is NO
RESIDENT drier lo lead, the multi ta9trig ermronment is linked mn your
apptcation
•Keyboard, Serra! I/0 and pnnter support •Many mechanisms for inter
task communication •DOS non revere-Icy handled internally •Easy lo use
and sell documented •Orstributed In source code form
Only $99 Visa/MC accepted

ITI Logiciel
1705 St-Joseph E. Suite 4, Montreal, Can H2J 1N1

C and C++ DOCUMENTATION TOOLS
•C-CALL ($59) Graphic-trees of caller/called hierarchy.
•C-CM7 ($59) Create, insert, update comment-blocks for
each function, listing functions and identifiers used.
•C-LIST ($39) List, action-diagram, reformat programs.
•C-REF ($49) Local/global/parameter cross-reference.
•SPECIAL (8149) All 4, plus integrated C-DOC program,

SOFTWARE BLACKSMITHS INC.
6064 St. Ives Way, Mississauga, ONT Canada L5N-4M1

more than 60% by giving you an integrated user
interface that easily configures to your applications.
Dialogue boxes, pop-up & pull-down menus, as well
as "fill the form" type entries. For OB 4.0 or later.
Library, tools & manual are $69 + S&H.

KAL-TEK
PO. Box 2166, Martmez, CA 94553

•statement & branch test case coverage
•self-documenting /regression testing
•integrated testing environment
Structure and Standardize the testing cycle
Save time producing/verifying test cases

TURBO PLUS $199.00
Screen Painter. Code Generator, I/O Fields, Dynamic
Menus, Programming Unit Librases, 00P Support, and
Sample Programs included. Ali routines work in both text
and graphics modest 60-day money-back guarantee!
Demo Disk avail. For IBM and compatibles.

NOSTRADAMUS, INC.
PO Boa 9252. Salt Lake Coty, UT 84109-0252

(801) 272-0671

nquiry 674.

$1.44 per disk

Canadian Software
Distributors

The more you Test the Easier It gets
requires MSC v5-• /TurboC v2+
Plus $5 s/h (CA. resident add Tax of $12.44)

FREE CATALOG

IBM SHAREWARE/PUBLIC DOMAIN
LOW AS $1.25/DISK
$199

Tells Computer Service Inc.
Bot 1539, Nevada City, CA 95959
(915) 285-5777

1-800-321-4270
CRANSTON SOFTWARE
PO Box 2679, Minneapolis, MN 55402-0679

nquiry 685.

nquiry 679.

Programming tools for use wan Turbo Pascal 5.0 & 5.5.

FREE CATALOG 1500+ disks
Public Domain -Shareware
Software for IBM compatibles

nquiry 684.

Auto Function Tester

(415) 370-1920

Inquiry 673.

BEST BITS & BYTES
P.O. Box 8225-B, Van Nuys, CA 91409
FOREIGN COUNTRIES SEND $4.00 FOR SHIPPING

Box 199, Munster, Ontario, KOA 3P0 CANADA

(416) 858-4466

nquiry 678.

For QuickBasic programmers
SMARr eme Cuts your development time by

OVER 3000 PROGRAMS

CALL 1-800-245-BYTE (2983)

nquiry 683.

(514) 861-5988

nquiry 672.

FOR IBM - AND COMPATIBLES

FREE 112 PAGE CATALOG

TECH SPECIALIST

FREE SOFTWARE FOR IBM® PC's

about programming applications on PCs. In-depth
articles cover:

TRY US! Get 15 disks full of our best selling
software-FREEI Great graphics, programmers
utilities, desktop publishing, finance, games,
education, plus our 1600 disk catalog. Pay only
$5.00 for shipping/handling - VISA/MC/AMEX

Tech Specialist gives you sophisticated information

•MS-DOS internals
•hardware manipulation
•databases
•OS/2
•GUIs
•coding style
Pascal, C, assembly, BASIC -Tech Specialist covers them

all-comprehensivelyl Call 913-841-1831 today for your copy.

INTERNATIONAL SOFTWARE UBRARY

Tech Specialist

CALL TODAY (619) 942-9998

2601 Iowa Street, Lawrence, es 66046

511-104 Encinitas Blvd. • Encinitas CA 92024

nquiry 686.

nquiry 680.

PROTOTYPING
FREE BUYER'S GUIDE

Programmer's Connection is an independent dealer
representing more than 440 manufacturers with over
1200 software products for IBM and Macintosh personal
computers. We have serviced the professional programmer since 1984 by offering sound advice and low prices.
Call or write today to receive your FREE comprehensive Buyer's Guide.

Programmer's Connection
7249 Whipple Ave. NW
North Canton, OH 44720

US 800-336-1166

Canada 800-225-1166
International 216-494-3781

nquiry 675.

• MULTITASK Real Time
• SERIAL COMMUNICATION by interrupt
MTASK. Professional was designed for the specific requirements of Scientific Laboratories and Robotics
Departments.
Gratis: demonstration diskette.
Available for the present, for Turbo Pascal, Turbo C.
Quick Pascal, Turbo Basic. Evaluation software for only
$95. Price $495 + Shipping $20. Taxes not included.

RAMSI® International
53 rue Bernard Iske, F-92350 Plessis Robinson, FRANCE
International FAX: 33 (1) 46.32.48.37

nquiry 676.
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Frustrated with Demo II?

FREE CATALOG

You'll Love

$1 IBM SOFTWARE
For your free 32-page Master Edition
catalog featuring the best of IBM Shareware
from just $1 each, call or write today!

PROTOSCREENS
Powerful Rapid Prototyping Software
Easy to Learn and Use -No Programming
Simulate mainframe, mini, and PC systems
Training available on rapid prototyping

BAILEY St BAILEY Software Corporation
859 East 2850 North

Ogden UT 84414
(801) 782-2345 •Credit Cards •Overnight Del.

Box 828, East Lansing, MI 48826
nquiry 687.

nquiry 681.

PROTOTYPES FROM CAD
Without the Wait
BoardMaker Systems produces single/double sided, "readyto-stuff" circuit boards up to 22" u22" in-house. No chemicals
or photographic techniques. Line/channel elth down to 4/8 mils.
Accepts standard Gerber, HPGL, Ouest, Emma formats. Pays
for itself after 12 to 20 boards.

Instant Board Circuits Corp.
20A Pamaron Way, Novato, CA 94949
Tel: (415) 883-1717

nquiry 682.

1-800-338-2118
SOFSOURCE

AAA RATED PD AND SHAREWARE
FREE 1990 MASTER CATALOG DISK
FREE PRINTER SETUP UTILITY
LOWEST PRICES - LATEST VERSIONS
OVER 10,000 PROGRAMS AVAILABLE
COMPLETELY 100% VIRUS FREE
CALL OR WRITE TODAY!!!

SOFTHOUSE INTERNATIONAL
3515 PECAN, IRVINE, CA 92714
1-(714)-551-6144

Fax: (415) 883-2626

nquiry 688.

THE BUYER'S MART
SECURITY

PUBLIC DOMAIN
SOFTSHOPPE, INC.
Selected Programs, Latest Versions, As Low
as $1.50, Same Day Shipping, and No
Minimum Order. For FREE CATALOG for
IBM PD/Shareware, CALL 800-829-BEST
(2378) or FAX 313-761-7639.

SOFTSHOPPE, INC.
PO BOX 3678, Ann Arbor. MI 48106-3678

nquiry 689.

BIT-LOCK®

SECURITY

Piracy SURVIVAL 5 YEARS proves effectiveness of
powerful multilayered security. Rapid decryption
algorithms. Reliable/small port-transparent security
device. PARALLEL or SERIAL port. Complemented by
economical KEY-LOKI' and multifeatured COMPULOCK' including countdown, timeout, data encryption,
and multiproduct protection. (Dos/Unix/Mac)

MICROCOMPUTER APPLICATIONS
3167 E. Otero Circle, Littleton, CO 80122
(303) 770-1917

SOFTWARE/ACCOUNTING
dBASE BUSINESS TOOLS
•GENERAL LEDGER
•ORDER ENTRY

•PURCH ORDIINVNTORY
•ACCOUNTS RECVABLE

•JOB COSTING
•BILL OF MATLS

•JOB ESTIMATING
•SALES ANALYSIS

•PAYROLL

eACCOUNTS PAYABLE
$99 ea. + S8ti

dATAMAR SYSTEMS
4876-13 Santa Monica Ave.
San Diego, CA 92107

Cred, Card-Check-COD

(619) 223-3344

nquiry 701.

nquiry 695.

SOFTWARE/BASIC
1st Defense

SDK85 (8 bit) and SDK86 (16 bit)
NOW AVAILABLE ONLY FROM URDA, INC. which has an
exclusive, world-wide, manufacturing and marketing license
from Intel, Inc. The URDA SDK85 and SDK86 educational
trainers and microprocessor development systems are now
furnished fully assembled and boxed with manuals. Call
URDA, Inc. for new low prices and delivery schedules. Other
8. 16 and 32 bit systems are available.

Phone URDA, Inc.
1-800-338-0517 or 412-683-8732
Inquiry 690.

Ft A
software
Protect your investment by removm that virus before it strokes

$59.95

1st Defense Anti-Viral Systems

ModaLogIc Incorporated
10474 Broadview Rd ,Broadview HIS, OH 44147
(216) 838.5238
MS-DOS 2.11+ • Ohio Residents Add $4.20
Specify either 31
/ or 51
2
/ "disk
4

Az-Tech Software, Inc.

305 East Franklin, Richmond, MO 64085

(800) 227-0644

Fax: (8
81
16
6)778
77618
231 0
8

nquiry 691.

THE ULTIMATE COPY PROTECTION

Completely Menu Driven
Quite
Defeats all Hardware/Software Copiers
Simply
No Source Code Changes
The Best
Multiple Layering
»bye To
No Damaged Media
Protect
Full Hard Disk Support
Your Valuable
Unlimited Metering
Software
Investment
FREE Demo Disk
STOPCOPY PLUS"
STOPVIEW"'
BBI COMPUTER SYSTEMS ,' (301) 871-1094
14105 Heritage La, Silver Spring, MD 20906
FAX: (3011 460-7545

Inquiry 692.

COP's Copylock II
•Protects on standard diskettes
•Cannot be copied by any device incl. Option Board
•Fully hard disk installable
•Normal back-up of protected programs
•LAN-support
•Creates safe demo version of your software
Standard Version $975, Automatic Version $1950

DANCOTEC Computer
in US 2835 Serra rid San Jose CA 95132
40181290162 or 1-803-344i2545
uni 2880 Bagsvard. Demur«
Phone "S-04440322
For -44440122

nquiry 693.

COPY PROTECTION
er he world's leading software manufacturers depend
I on Softguard copy protection systems. Your FREE
DISKETTE introduces you to SuperLock.-invisible copy protection for IBM-PC (and compatibles) and Macintosh.
•Hard disk support
•No source code changes
•Customized versions
•LAN support
•New upgrades available
(408) 773-9680

SOFTGUARD SYSTEMS, INC.
710 Lakeway, Suite 200, Sunnyrele, CA 94086
FAX (4013) 7734405

The mow effective antivirus seam available
• Recognizes over 70 viruses-regularly updated • Protection
against existing and future viruses. III Seeks, identifies and rem.«
known viruses resident in memory and programs • Checks integrity of specified programs for virus related changes al Boot
opensted memory resident program °meetly on guard against new
virus attacks.
Price $ae Visa/MC 30-day money-back guarantee.

EllaShIm Microcomputers Inc.

520 W Hgwy 436 suite *1180-30. Albano. Springs. FL 32714
TEL 14071 6824587
Mx: (007)1369-1409

nquiry 694.

(412) 782-0384

DATA ENTRY SOFTWARE
Full-featured. heads-down data entry with two-pass verification, edit language, operator stats, much more! Designed for
the PS/2", PC. ST, AT or compatibles Standalone $395. LAN
version available.

FREE 30-day trial
Computer Keyes
Tel: 206/776-6443
21929 Makah Rd.
Fax: 206/776-7210
Woodway, WA 98020 USA: 800/356-0203

nquiry 697.

HANDS OFF THE PROGRAM®
OPERATING SYSTEM SECURITY

Secures subdirectories, files, printers and floppies
Keyboard lock - automatic or manual
Log PC boot, program exec. file opens, logineogouts
Prevents DOS FORMAT and most viruses
Drive A: Boot Protection /Hard Disk Lock
IBM PC or 100% comp. - DOS V3.0+ - $8995 + $375 S/H

SYSTEMS CONSULTING INC.
PO BOX 111209, Pittsburgh, PA 15238
(412) 781-5280

LP88-SPREADSHEET LP
Our best-selling menu•driven linear programming system now
solves problems with 1000 constraints and 5000 variables up
to 30 times faster New version reads/writes Lotus worksheets
Use 1.2-3/Symphony as amatrix generator or post processor
Many other features including interactive and batch operation.
spreadsheet-style display, equation processor. problem/bads
dorage. file I/O. Simplex restart, repon generator, sensitivity
analysis IENevcs says 'The Itexibillty and features of this pro.
gram are a bargain at its low price" $149 with 8087 support
and 100 page manual $29 for working demo and manual
EASTERN SOFTWARE PRODUCTS, INC.
PO. Box 15325, Alexandria, VA 22309
(703) 360-7600

nquiry 703.

nquiry 698.

ASAP!

HANDS OFF THE BOARD®
1/2 SIZE SECURITY BOARD

Stop floppy boot - Require password to boot PC
Real-time disk encrypt - prevent boot sector virus
Prevent DOS FORMAUFDISK and low-level formats
Set hard disk READ ONLY or turn ON/OFF
Turn floppies, printers and COM ports ON/OFF
IBM XT, AT Bus - DOS V3.0+ - $149.95 + $5.00 S/H

SYSTEMS CONSULTING INC.
PO BOX 111209, Pittsburgh, PA 15238
(412) 781-5280

nquiry 699.

PC TIME CLOCK
AutoTime is an Employee Management System that
allows you to turn any PC into an Electronic Time
Clock. AutoTime provides Time & Attendance, Job
Costing, Payroll Interface, and Labor Distribution
reporting. Network compatible. Prices start at $495.
Other Business Products: Network FAX, Absence
Call-ln, db-EDI.

Chase Technologies
1617 Kingman Ave., San Jose, CA 95128

(408) 998-2917

nquiry 700.

Automated scheduler, integrates worker availability with
schedule requirements. Enter hours of operation, workers'
stats., ASAP! does the rest. Options include status and skill
level checking, unlimited no. of depts.. 65 workers per dept.,
flexible displays, menu-driven interface. Ideal for restaurants,
retailers. etc. Will virtually pay for itself. Only $20900!(+ $3.00
S&H). Manual included.

INflux Technologies
PO Box 3318, Carbondale, IL 62902-3318

618-549-3018

nquiry 704.

SOFTWARE/ACCOUNTING
RID YOUR SYSTEM OF VIRUSES FOR EVER
VIRUSAFE -

851 Parkview Blvd., Pittsburgh, PA 15215

SOFTWARE/BUSINESS

SECURITY
FIGHT PIRACY!

KOMPUTERWERK, INC.

nquiry 702.

nquiry 696.

Since 1986, companies worldwide have been choosing Az-Tech
security products. If you demand the strongest protection availab/s
why not choose one cl these "proven leaders",
•EVERLOCK Copy Protection
•EVERTRAK Software Security
•EVERKEV Hardware "Key" Software Security
For IBM and Compatibles. 30 day money back guarantee. Free info
and demo disk evadable

BASIC 7.0 TOOLS!
FINALLY! Library and FINALLY! XGRAF
(graphics) are now fully compatible with near/
far strings and the OBX environment. Call or
write for latest information.

SOFTWARE/DSP
DSP HeadQuarters (DspHq)
Open architecture DSP development for IBM-PC. Use included functions, your own routines, and popular function
libraries. Menu interlace, command interpreter, batch command processor, file and memory management, signal processor interface, screen graphics with integrated hardcopy
support. Intro price 6250, FREE demo.

BIttWare Research Systems
Inner Harbor Center, 8th Fir
Phone: 301-879-4298
400 East Pratt Street
FAX: 301-879-4465
Baltimore, MD 21202
BBS: 3-12.24/N/8/1, 301-838-3205

nquiry 705.
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SOFTWARE/ENGINEERING

SOFTWARE/ENGINEERING
Personal Software for
"What if" Engineering

SAUNA:
3D Thermal Analysis Made Easy!

Cedar fuses mathematics and Intelligent geometric model
irig and works with geometrIcs the same way aspreadsheet
works with numbers Now you can have the power of asmart
drawing system integrated with asclenttfic calculator and for
mula solver within one easy-to-use software package Requires Microsoft Windows $895

• All heat transfer modes: convection, radiation,
conduction. • Interactive menu-driven • Powerful
edit features • Easy to learn and use • Models:
enclosures, heat sinks, circuit boards, plates • Integrated color graphics • 3D thermal analysis
•Thermal parameters library •IBM PC & Macintosh II.

COORDINATED MULTI AXIS

MOTION CONTROL

$199

•Indexer LPT" software converts ordinary printer port into
a multi axis step motor indexer
•Easily used from any language BASIC, C, Pascal, spreadsheet or database macros, even DOS batch files!
•Full functions for up to six axe:, now includes line drawing.
•Why FIGHT with RS-232 and PAY for expensive hardware?
Inquire about Indexer LPT today!!!

Ability Systems Corp.
1422 Arnold Aye., Roslyn, PA 19001

(215) 657-4338

Inquiry 706.

SOFTWARE/ENGINEERING

MCAE Technologies Inc.
Tel: 408-748-0334

Fax: 408-748-1915

Tatum Labs Inc.
3917 Research Park Dr B-1, Ann Arbor, MI 48108
313-663-8810

nquiry 718.

nquiry 712.

SOFTWARE/FORTRAN
Affordable Engineering Software
FREE APPLICATION GUIDE & CATALOG
Circuit Analysis •Root Locus •Thermal Analysis •Plotter Drivers •Engineering Graphics •Signal Processing
• Active/Passive Filter Desigr • Transfer Function/FFT
Analysis •Logic Simulation •Microstnp Design •PC/MSDOS • Macintosh • VISA/MC

BV Engineering Professional Software
2023 Chicago Ave ,Suite B-13, Riverside, CA 925();

MICROSTRESS CORP.
NEW MICROSAFE 1313-0 Rel. 3 Structural Analysis Program.
Finite Element Analysis for IBM PCs and compatibles.
Number of nodes, elements and conditions limited by disk
space and model bandwidth (11000 def.) Color graphics support on various display cards (EGA, VGA, VEGA and Hercules) $250. SAFECAD (bi-directional AUTOCAD Interface)
$95. GRAFPLUS $55, Plus S/H.
Accept Visa/MasterCard. Send for brochure.

MICROTOOLS

RO. Box 3194, Bellevue, WA 98009

(714) 781-0252
nquiry 707.

FORTRAN77 PROGRAMMER'S ASSISTANTS
FREE YOU FOR MORE CREATIVE WORK

ASSISTANT I-FORTRAN TOOLS assists you to manage and
analyze your FORTRAN source code.
ASSISTANT II FORTRAN77 TO C TRANSLATOR and C TOOLS
make your FORTRAN to c conversion process
easy and significantly reduce your conversion
cost.
Please call, write, or check inquiry Nfor more information
P.O. BOX 2745. Santa Clara, CA 95055-2745, USA
(408) 243-7688

Tel./Fax (206) 643-9941

nquiry 719.

nquiry 713.

SOFTWARE/GEOLOGICAL
MATFOR

UNMATCHED VALUE FOR NUMERICAL COMPUTING
An interpreter with over 350 functions for Linear Algebra,
Calculus, Differential Equations, Nonlinear Equations, Function Minimization, Linear/Dynamic Programming. Analysis/
Design of Control Systems, Digital Signal Processing, Time
Series Analysis, Advanced Statiracs and more. Graphics at
printers' resolution. Extendible, stand-alone package. $150
for IBM/AT/compatibles.

MIDNIGHT ENGINEERING'

A new publication for entrepreneurial hardware and software
engineers that will encourage end challenge you to personally
develop and market your own products.
•PRACTICAL ARTICLES
•INSIGHTFUL INTERVIEWS
•DETAILED PRODUCT REVIEWS
call or write for aFREE copy of the premiere issue of Midnight Engineering.

Midnight Engineering

Computational Engineering Associates
3525 Del Mar Heights Rd., Suite '83. San Diego. CA 92130
(619) 259-8863

nquiry 708.

Ill E. Drake Rd ,Suite 7041. Fort Collins, CO 80525
303-491-9092

GEOLOGICAL CATALOG
Geological software for log plotting, gridding/contouring, hydrology, digitizing, 3-D solid modelling,
synthetic seismogram, fracture analysis, image processing, scout ticket manager, over 50 programs
in catalog. Macintosh too! Please call, or write, for
Free Catalog!

RockWare, Inc.
4251 Kipling St

Suite 595. Wheat Ridge, CO 80033 USA

(303) 423-5645 Fax (303) 423-6171
Inquiry 722.

Inquiry 714,

SOFTWARE/GRAPHICS .
The new approach to logistics
TAYLOR, THE DYNAMIC ANALYST
laylor is the fully menu deven lactury pleulauon package e,,f
combines ease of use with great flexibility Taylor offers ink,
five graphical modeling. numerous int.-etelling options, animation
depth result analysis arid the Taylor Language Interface (TLI) Ver
non 40of the easiest-to-use prolesskoai simulation package on the
market 's available now
F8H, Logistics and Automation BV
Spootlaan 424, 5038 CC. Tilburg,
The Netherlands
Phone +31 13 366344
Fax: +31 13 427516

Inquiry 709.

Analog Circuit Simulation
•SPICE Simulator
•Model Libraries
•Monte Carlo Analysis
•Parameter Sweeps
•Plotting/Graphics Output

lntusoft

The leader in low cost, lull
featured CAE software

Intlisoft has a complete PCbased systems including everything from schematic entry
through SPICE simulation using
extended memory to comprehensive interactive pcist procoming. Starting al $95 for
lsSpice, the complete system
sets for lust $790.
PC Box 8607, San Pedro, CA90734
(213) 8334710 FAX (213)8314958

nquiry 710.

PO Box 171/Y. Stow, Massachusetts, U.S.A.
(508) 897-5662 ext. 540

(8001 223-1430 ext. 540

Circuit Analysis -

SPICE

Non-linear DC & Transient; Linear AC.
• Version 3B1 with BSIM, GaAs, JFET,
MOSFET, BJT, diode, etc models, screen
graphics, improved speed and convergence.
*PC Version 2G6 available at $95.
Call, write, or check inquiry # for more info.

Northern Valley Software
28327 Rothrock Dr., Rancho Palos Verdes, CA 90274

(213) 541-3677

S

2_1

e
•
•
re
•

Logarithmic. Time/Date & Linear Axes.
Easy Curve Fitting and Data Smoothing.
1-2-3 Interface 8. Numeric Spreadsheet.
Supports all Video & Device Standards.
10 Curves with up to 16,000 points each.

Advanced Micro Solutions
3817 Windover Dr.
Edmond, OK 73013

405-340-0697
800-284-3381

4-BAR SYNTHESIS IN A PC

Full package: $475.00, Interactive Demo: $25.00

Lear Corn Company
Ste 206. t_akewood. CO 80215

(303) 232-2226

FAX (303) 232-8721

nquiry 711.
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FREE ENGINEERING MAGAZINE
Personal Engineering is a monthly magazine sent
free of charge (USA only) to scientists/engineers
who use PCs for technical applications. Topics
each

month

GRAPHIC TOOLS LIBRARY
PHONTM-THE FONTMAKER. Interactively create scale able, expandable and tillable outline, stroke and bitmap fonts,
figures and logos. Create hand-writing fonts. Scale a type
style to various size fonts. Laser font Loader. Fast print your
creation at 60 to 600 dpi. Use same font for display and print.
Free hand drawing. Use fonts with PC_VDI, SCANL113, IBM
8514/A 8 others $395.

NOVA INC.

2500 W. Higgins Road, 01144
CALL 708-882-4111
Hoffman Estates, IL 60195
FAX 708-882-4173
See our ad on page 156

nquiry 720.

nquiry 716.

Lear_lInks is a powerful 4-bar design package with
3 and 4 design position options and many optimization
and analysis tools including full animation. It runs on
any IBM PC/XT, AT, PS/2. or compatibles with 256K
and graphics display.

320

MINUTEMAN Software

G

Scientific Engineering Graphics System

nquiry 715.

•Schematic Entry

2440 Kipling St

SE

SIMULATION WITH GPSS/PCTM
GPSS/PC" is an MS-DOS compatible version of the
popular mainframe simulation language GPSS.
Graphics, animation and an extremely interactive environment allow a totally new view of your models. If
you are contemplating the creation or modification of
a complex system you need GPSS/PC to help you
predict its behavior. Call now.

include

Acg/Control •Design

instrumentation

•

Data

Automation. To receive a

free sample issue and qualification form either cir-

IMAGE TOOLS LIBRARY
SCANLIB: Image Capture. Animation. Scale image up, darn.
Rotate, Mirror. Manage scanned images. Includes Text functions. 149 tunes Modes from herc. to 800X600X256 Faster
and better package for PCX file handling. $195. "C",
PASCAL, FORT., MS BASIC 4.0-7.0, PCX10: Source Library
avail. in "C" or Assembler for fast nyadAirtite 8display of PCX
files at any point on screen or memory Color Mapping. $295.

NOVA INC.

cle below or send request on letterhead to:

Personal Engineering Communications
Box 300, Brookline, MA 02146

nquiry 717.

2500 W. Higgins Road, #1144

CALL

708 -882 -4111

Hoffman Estates, IL 60195
FAX 708-882-4173
See our ad on page 156

nquiry 721.

THE BUYER'S MART
SOFTWARE/GRAPHICS
PC TECHNICAL GRAPHICS

SOFTWARE/GRAPHICS
POPULAR HGRAPH

SOFTWARE/LANGUAGES
DRUMA FORTH-83

TEKMAR is agraphics library for the VGA, EGA or Tecmar Graphics Master. Similar to PLOT-10, includes WINDOW, VIEWPORT, AXIS. Support for HP, HI plotters.
Curve fitting, complete plotting program. Log, semi-log,
multi-axis, 3-D, contours. Jerry Poumelle (Aug 86 Byte):
"As good as any Ihave ever seen..." Demo disks,
literature available.

SCIENTIFIC 20 &3D graphic routines for IBM PC, VAX,
SUN and Macintosh. Powerful, easy to use. Multiple
fonts, device and machine independent. Uses max
resolution. Links with FORTRAN, Pascal, C, Modula-2
and OuickBasic. $119.00
Custom software development.
UGraph-the graphics editor available now!

Break the 64K barrier without speed/space penalty.
Powerful, attractively priced. 133 Standard.
• 1Mb+ automated memory management
•Full OS interface. extensive utilities
•On-line documentation, ASCII/block files
•Other products: windows, modules, profiler
•IBM PC/XT/AT 8 all compatibles
FREE learn/utility disks offered: INQUIRE

Advanced Systems Consultants
21115 Devonshire St. #329, Chatsworth. CA 91311
(818) 407-1059

HeartLand Software, Inc.
234 S. Franklin, Ames, IA 50010
(515) 292-8216

DRUMA INC.
6448 Hwy. 290 East E103, Austin, TX 78723
Orders: 512-323-0403
BBoard: 512-323-2402

Inquiry 729,

nquiry 723.

nquiry 735.

SOFTWARE/LOTTO
CADICAM Developers!
You save hundreds of hours of programming and debugging
time (and the thousands of dollars this time costs!) when you
use the CAD/CAM math and DXF routines in the

QuickGeometry Library

All the routines you need for any type of CAD/CAM/CAE program! 250 ready-to-use routines that construct, intersect and
offset lines, arcs, circles, ellipses and even splines!
$199 Includes C source code and telephone support.
Call (617) 628-5217 today for Information or to order!
Building Block Software, FO Box 1373, Somerville, MA 02144

GRAPHICS PRINTER SUPPORT
AT LAST! Use the PrtSc key to make quality scaled B&W
or color reproductions of your display on any dot matrix,

inkjet, or laser printer (id. Postscript) in up to 64 shades
of gray or 256 colors. GRAFPLUS supports all versions
of DOS with IBM (incl. EGA, VGA, Super VGA), Hercules, or compatible graphics boards. Linkable/OEM
versions available. $49.95
Jewell Technologies, Inc.
4740 - 44th Ave. SW, Seattle, WA 98116
(800) 359-9000 x527 (206) 937-1081

nquiry 730.

Inquiry 724.

$ae us

$as

PC-LOTTO 2.81
CAN
LottoProcessing program for IBM compatibles. 10
LOTTO databases included with all numbers since
day one. Shareware available from most outlets and
PC-Clubs.
PC-LOTTOprInt ver 1.1 $45 US $50 CAN
20 LOTTO BET SLIPS filled out in 10 min. (100-240
tickets!) Send $10 + 5 slips for DEMO
LOTTOWARE - 870 Gladiola Ave. Victoria B.C.
CANADA V8Z 276
(604) 479-8536 Visa/MC 24HR
nquiry 736.

SOFTWARE/MATHEMATICS
The Ultimate CAD/CAM Engine
TUrboGeometry Library 3.0. The most complete tool box of
2D 8 3D routines available today! Over 300 routines. Surfacing, Solids, Hidden line, be/ames, Areas, Transforms,
Perspectives, Decomp, Clipping, Tangents & more. 30 day
guar.. $199.95 sYsource S.SH Ind. Foreign $225.00. MS/PC
DOS 2.0+. Turbo Pascal, Turbo C. MSC, MIX C, Zortec C.+.
VISMAC, PO, Chk, USA funds only.

Disk Software, Inc.
2116 E. Arapaho Rd., #487. Richardson, TX 75081

FORTRAN PROGRAMMER?
Now you can call 2-D and 3-0 graphics routines within your
FORTRAN program.

GRAFMATIC: screen routines
PLOTMATIC: plotter driver
PRINTMATIC: printer driver

For the IBM PC, XT, AT & compatibles. We support a
variety of compilers, graphics bola., plotters and printers.

MICROCOMPATIBLES
301 Prelude Dr., Dept. B, Silver Spring, MD 20901 USA

(301) 593-0683

(214) 423-7288, (800) 635-7780, FAX (214) 423-7288

nquiry 731.

nquiry 725.

RAINDROP'
FAST, compact PrtScrn Utility for end users AND
developers. Hardcopy as fast as 10 secs. Average binary
size -6kbyte. 12 video graphic standards. Scale, rotate.
colorize and more. 'CALL' from user-written programs.
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet
library $39.95+$3 s/h.

(703) 440-0064

nquiry 726.

VGA ColorWorke V2.2

Fplot Corporation
24-16 Steinway St., Suite 605. Astoria. NY 11103
718-545-3505

PO Box 171008 - Hialeah, FL 33017
(305) 362-6602

DoDOT for

Microsoft Windows

With 00001, you can
•Capture screens, windows, dialog boxes. and pull-down
menus
•Conven between various tile formats'
TIFF, Postscript, PCX, PUG, GIF, MAC, PIC, PCL, SISK
Clipboard, Bitmap, and more.
•Vow and edit image with lull color support
•Print images to wide range of printers:
LaserJel. Postscript, and more.
With each purchase, you receive free upgrade and support Only
$129 -• 35 S/HI

Halcyon Software

10297 Cold Harbor Ave.
lei (408) 257-0812 lax (408) 257-2012

ABK Software
4495 Ottawa Pl., Boulder, CO 80303
(303) 494-4872

MATH EDITING

PC SOFTWARE FOR WORK OR PLAY
$3.00 /DISK
Written by some of the best programmers in the world and
delivered to you. From DOS enhancement utilities to adult
only, desk top publishing, business/investment, database,
word processing, games, etc., etc., etc. Our FREE CATALOG
contains hundreds of the best software programs on the market.
Your complete satisfaction is guaranteed when ordering torn:

SILICON VALLEY FREEWARE
P.O. Box 70397, Sunnyvale, CA 94086
(415) 965-9700

•MathEdit constructs math equations to be inserted into
WordPerfect, ‘Nord. WordStar, and others.
• WYSIWYG interface-no codes need to be learned.
•MathEdit-$199

K-TALK
COMMUNICATIONS

30 West Flmi Avenue, Sues 100
Columbus. Ohm 43201
(614) 294-3535

MATHEMATICIANS-ENGINEERS
Have you ever seen functions of a complex
variable? Would you like to really understand
differential operators like div, grad and curl?
How about a peek into the fourth dimension?
Call or write for information on our latest PC
and Macintosh software.

Lascaux Graphics
3220 Steuben Ave., Bronx, NY 10467
(212) 654-7429

Inquiry 739.

GRAPHICS LIBRARIES for
C, FORTRAN, PASCAL & CiuickBAsic
•Supports VIDEO, PRINTERS & PLOTTERS.
•Linear, log, polar, smith, bar 8 pie charts
•Scalable fonts, line types, markers.
•Multiple plots on a page.
•Over 100 routines with full source code.
•240 page manual. No royalties.

$295.00

(713) 491-2088

Sutrasoft

DERIVE®
A Mathematical Assistant

Makes math more inspiration and less perspiration!
Combines the power of computer algebra with 2D S.
3D plotting and a friendly menu-driven user interface. Does equation solving, calculus, trigonometry
vector 8 matrix algebra, and more. Derive requires
a PC compatible computer 8 512K memory.

Soft Warehouse, Inc.

3615 Harding Ave., Suite 505, Honolulu, HI 96816

(808) 734-5801

10506 Permian Dr. • Sugar Land, TX 77478

nquiry 734.

FOR THE PC

nquiry 738.

Inquiry 733.

nquiry 727.

Cupening, CA 95014

SPG

nquiry 732.

PEN PLOTTER EMULATOR
FPLOT turns your dot matrix or laser printer into
an HP pen plotter. Fast hi -res output. No jagged
lines. Vary line width, color. Works with Autocad,
Drafix, etc. Supports NEC P5/P6, IBM Proprinter,
Epson LO/FX, Toshiba, HP Laserjet, Okidata
29x/39x, Hercules/CGA/EGA/VGA. $64 check/m.o./
VIS/VMC

as you edit. Fast math typing. Draft printer, font
editor. For AMSTeX or LATeX. $150. Requires
PC, 512K, graphics. MCNISA, check, or PO.

nquiry 737.

The most advanced image creation and manipulation package
available for the VGA. Import/export TIFF, PCX, TARGA images.
Edit with o.er 250000 colors in multiple hardware resolutions (switchable on-the-fly). Complete seal geometrics and patterns. Special
effects include tint, shade, blend, mask, fountains, cut/paste, hardware zoom emulation,
much more (over 150 drawing controls).
Ind. 44 fonts, drivers for PostScript, HP-LaserJet, HPPaintJet, Epson LC:1/FX. Producing up to 64 grey levels or 4096 colors. $53 Call
for our free fully operational demo.

ECLECTIC SYSTEMS
8106 St. David Ct., Springfield, VA 22153

nquiry 728.

$135.
135.
135.

Leo Tames TeX
The Leo editor reads and writes TeX files.
Displays, adjusts matrices, roots, symbols etc,

nquiry 740.
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THE BUYER'S MART
SOFTWARE/MEDICAL

SOFTWARE/SCIENTIFIC

Medical Systems with ECS

free catalog!

PPM offers a complete line of mecical software ranging from simple
insurance claims processing to comp-Menem NR management
PC CLAIM PLUS-claims processing with ELS to over 100 mapr insurance
cartiers-30-day money-back guarantee
THRESHOLD-complete NR, patron
billing. comprehenswe practice
management statishcs
CLAIM NET-Nationvede electronic claims clearinghouse transmits claims
lo over 100 insurance carriers
Software prices start at $45900
Dealer inquiries welcome

Physicians Practice Management
350 E New York, incianapolis, IN 46204
800-428-3515
317-634-8080

Inquiry 741

800-942-MATH

MicroMath Scientific Software
nquiry 746.

folders in many sizes. Disk pages, envelopes. &labels. Lou quantity
impnnting. Bulk dies. Everything you need to bring your soldeare to
market. Disk and binder mailers. Much more! Um Prices! Fast service Call or write lor aFREE CATALOG.

Anthropomorphic Systems, Limited
376-0 E. Saint Charles RS ,Lombard. IL
1-800-DEAL-NOW

60148

708-629-5160

Inquiry 742.

Optical Character Recognition
Slop retyping. PC.00R" software will convert typed or
printed pages into editable tie: files for your word processor Works with HP Scan,JeL Panasonic and most other
scanners Supplied with 18 popular fonts. User trainable:
you can teach PC-OCR' to read virtually any typestyle,
,cl. foreign fonts Proportional text, matrix printer output,
Xerox copies OK. $385 CheckNISA/MC/AmExpiCOD
Essex Publishing Co.
P.O. Box 391, Cedar Grove, NJ 07009
(201) 783-5940

nquiry 743.

Amazing new software instantly reads and balances your

check register with ahand-held scanner. Allows you to enter
hand-printed check data eta your PC WITHOUT A KEYBOARD. Supports other persona, financial software.
ChekScan software with premium hand-held scanner only
$28000 (software only $96.00)

800-762-5542 or FAX: 919-828-5196

PAI,

611 Tucker Street, Raleigh, NC 27603

nquiry 744

Send for FREE catalogue of software tools for Scientists and
Engineers. Includes, Scientific subroutine libraries, device
independent graphics libraries (including EGA, HP plotter
and Laserjet support), scientific charting libraries, 3-D plotting library, data acquisition libraries, menu-driven process
control software hersions available for avariety of popular
languages.

Quinn-Curtis

1191 Chestnut St., Unit 2-5, Newton, MA 02164

(617) 965-5660

Chaos/Nonlinear Dynamics
DYNAMICAL SOFTWARE Iand II $250 /$350
Ordinary and Delay Differert al Equation Solvers

•Bifurcation Diagrams •Basin Boundaries •2- and 3-D
Plotting • Poincaré Sections •Return Maps •Spectral
Analysis, Fractal Dimensions Lyapunov Exponents
CHAOS IN THE CLASSROOM Instructional Programs
Maps and Bifurcations $4995 Fractals and Julia Sets $5995

DYNAMICAL SYSTEMS, INC.
Box 35241, Tucson, AZ 85740, (602) 292-1962
See our ad we page 264

SOFTWARE/SORT
OPT-TECH SORT/MERGE
Extremely fast Sort/Merge/Select utility. Run as an MSDOS command or CALL as asubroutine Supports most
languages and file types including Btrieve and dBASE
Unlimited file sizes, multiple keys and much more! MSDOS 6149. OS/2, XENIX, UNIX 6249.

(702) 588-3737
Opt-Tech Data Processing
PO, Box 678 —

Zephyr Cove, NV 89448

C Scientific Library

Eigenware Technologies
13090 La Vista Drive, Saratoga, CA 95070
(408) 867-1184

Fax .t408) 867-6575

nquiry 745.
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(514) 861-598a
We can also write your Voice Response application programs

SPANISH EDUCATIONAL SOFT
For teachers, students and parents. Developed by teachers and
programmers with yews of experience in educational software.
aAsjrcu ESCRifOR cneAnvo o Yob
$17995
Develop your ideas into ameaningful composition. An efficient
tcci fa critical Woking, paired Wth an easy-to-use word prccessor
in Spanish.
ARANDU LANGUAGE COLLECTSCNO Vce
ARMCO MATH CCALECT1Cel O vcie
ARANOU MATH S. PHYSICS SIMULATION COL 15 ye

Set 96

suss

$219 95

30-Day Money-Back Guarantee. Please call for into/order.
ARANDU SOFT
Tel: (305) 591-3239
7224 NW 31 St., Miami, FL 33122
Fax: (305) 591-1940
800427-3764
(305) 591-3105

SPEECH SYNTHESIS
SPEECH SYNTHESIS CHIP

Want the most advanced phoneme synthesis chip
available? One flexible enough to generate speech.
music and sound effects... yet low cost and remarkably
easy to use? The ARTIC-263 is all of this and more...a
versatile, high-quality, phoneme-based, speech synthesizer circuit contained in asingle, monolithic, 24-pin,
CMOS integrated circuit.

Artie Technologies
55 Park Street, Troy, Michigan 48083
Phone. (313) 588-7370
FAX 1313) 588-2650

Inquiry 754.

SOFTWARE/TOOLS

STATISTICS

I.A.B., Industrial Applications Builder
Turns PC Into DAC system
Powerful SW tool kit helps you build IBM PC-based
data acquisition and control systems for process
and machine applications. Flexible, debugged and
reliable. Low cost. Available in source code. No
royalties. Request free catalog.

You can rely on STATISTIX to get your work done EASILY and QUICKLY
Menu•dnven. Powerful yet compact. STATISTIX otter, basic and advanced
Statistics with an easy-totollow manual lull of examples

EXOR R&D

P.O. BOX 548. West Chester, OH 45069, USA
Fax: 513-777-4817

Phone: 513-777-0570

JUST RELEASED STATISTIX 3.1
PC Magazine Editor's Choice)

"Technical support was excellent.
PC Magazine,
Gel the quality you want at amice you ran afford US 8overseas prIce
0199 Money-hack-guarantee

Tel: 612-631-2852 Fax:
Analytical Software, =0 Bcs

612-636-3070
S. Si,

nquiry 755.

SOFTWARE/UTILITIES
EZ-COPY PLUS'"
FLAWLESS DISKETTES FAST 1on the PC you already own ,THIS IS SOFTWARE
ONLY! Bypasses DOS lor the utmost speed Great lot publishers. developers.
MIS directors, etc. 7.0+ faster then DOS. Read diskette once, then. quickly
8accurately mass duplicate 525" 83.5" disks on pur eon PC/XT/AT/etc.

Fomets, copies, wines. odionalty SERIALIZES dPOND LABS LS et smooth

operator. Save images to HO, more

Replaces dedicated hardware xorth

moos. Only $129 +5/h.©
EZX Publ., Box 58177-B0790, Webster, TX 77598
Orders (V/NC/AX) dBrochures Toll Free: 1•BOB •359 •9539
INFO: 713/280-9900; BEIS: 280-8180, FAX: 713/280-0525

nquiry 750.

Create customized scientific and eng.nuaring tools with this com•
prehension library of 13W functions including linear algebra, amensystems, matrix computations. lime series, smoothing and filtering,
statistics, regression, linear and integer programming, nonlinear
systems, optimization. drfferential equations, curvetting and
graphics Superior documentation Usable, encapsulated, modular,
reliable, mature, and affordable Severs,' licensing and system options are available starting at 5295 Request on company letterhead
or send S.5 (refundable on purchase) lot SO-page CSL Buyer's Guide

ITI Logiciel
1705 St, Joseph E. Suite 4, Montreal, PO, Can. H2J 1N1

nquiry 753.

nquiry 749.

SOFTWARE/SCIENTIFIC

PO

Scientific/Engineering/Graphics Libraries
Turbo Pascal, Turbo +MS C, MS Fortran, Basic

nquiry 748.

NEVER BALANCE YOUR
CHECKBOOK AGAIN!

TOOLS

SPANISH EDUCATIONAL S/W

nquiry 747.

SOFTWARE/SCANNERS

MULTI-VOICE

Multi-Voice Tools is a complete development Toolkit for
Pascal or "C" to access all the features of the WATSON
or DIALOGIC Speech Boards. It is also a high level library
of procedures to build MULTI-LINE VOICE RESPONSE
systems in minutes. A powerful TELEPHONE ANSWERING
program is given as an example with source code.
DIALOGIC, RHETOREX, VBX $599, WATSON $99, Visa/MC

Inquiry 752.

SOFTWARE/PACKAGING
HARD TO FIND COMPUTER SUPPLIES FOR
SOFTWARE DEVELOPERS & POWER USERS
CABS binders & slipcases like IBM's. Vinyl binders, bares, and

SOFTWARE/VOICE

Duplicate Disks

Fast!

Micro System Designs, Inc.
1309 El Curtola Blvd., Lafayette, CA 94549
(415)

BASS

Institute, Inc.

P.O. Box 349, Chapel Hill, NC 27514
(919) 933-7096 or BB: (919) 968-6755 (N,8,1)

nquiry 756.

Disid3upe duplicates, formats and compares disks
amazingly fast — up to 200 disks an hour! Its unique
RELAY feature lets you quickly duplicate lots of master
disks effortlessly. And you can protect your masters by
storing disk images on your hard disk. Also supports
high density formats — plus awhole lot morel $79+ S/H,
Money Back Guarantee.

nquiry 751.

The BASS Systenra
Why use up 8meg and 640K just to run adata
step on your PC? Now you can run your data step
code and statistical procs with asystem that takes
only 1meg and 400K (and costs only $399)! Free
information:

944 -9994

SOLO 3.0 from BMDP
Popular statistics and excellent graphics for the PC.
Quick and easy to use. For business professionals.
researchers, or students. From the leader in statistical
software for over 25 years. Top-notch support.
Satisfaction guaranteed! $199 complete with
graphics. Call today, VISA or MC.

BMDP

Statistical Software, Inc.

1440 Sepulveda Blvd., Sude 316, Los Angeles, CA 90025

(213) 479-7799

Order today!

nquiry 757.

THE BUYER'S MART
UTILITIES

STATISTICS

UNIX SYSTEMS

Cover all the bases of design...

umr X-Windows SYSTEMS

with Methodologist's ToolchestT acomprehensive package
of five programs to aid in research design and analysis.
Specifically, these programs offer assistance in sampling,
data collection procedures, statistical analyses, experimental
design, and measurement and scaling. $499.95 s/h. VISA,
MC, AMEX, PO, Checks accepted.

The Idea Works, Inc.
100 West Briarwood, Columbia, MO 65203

1-800-537-4866
FAX 314-445-4589
Outside USA 314-445-4554

nquiry 758.

'BELL LABS

From

Lowest

$2,595

Prices

Expect a MIRACLE!!!
(716) 594-1088

VISA/MC

8:30 AM-8:00 PM EST

Micro Tools Inc.

Prices can change

OS/TOOLS - THE MISSING LINK
Powerful 05/2 command line utilities;
-Quick Change Directory
-Text Search/Replace
-File Locate/Move/Update/Delete
-Directory Delete/Rename/Son
-Change Attributes/Date & Time Stamp
-System Information
-Mom..
A must for OS/2 users. INTRODUCTORY OFFER!
05/2 $69. MS-DOS 839 VISA/MC/Check. 30-day money back

Frontline Software Group, Inc.
RO. Box 257, Bolivar, MO 65613

(417) 326-6771

nquiry 768.

nquiry 764.

UTILITIES
Know where you're going?
You will-by using Statistical Navigator': an expert

system that helps you select the best statistic for aproblem. Statistical Navigator suggests appropriate analyses
and explains how each fits your needs. Version
1.1-$9&95+s/h. VISA, MC, AMEX, PO, Checks
accepted.

The Idea Works, Inc.

100 West Briarwood, Columbia, MO 65203
1-800-537-4866
FAX 314-445-4589
Outside USA 314-445-4554

nquiry 759.

COPY AT TO PC-BRIDGE-IT 3.5

Why You Want BATCOM!

"BRIDGEIT 35" is aDEVICE DRIVER supporting 31
4
/
7201(6/1.44MB
ens for PCMTIAT without upgrading DOS/BIOS. Only 13980 a S/H
BRIDGE4T 35 BUNDLED WITH INTERNAL 1.44M8 DRIVE AT
$129.00 . 5/H
viSNmCcCOD
tirs ern

BATCOM is abatch file compiler that transforms your
.bat files to .exe files to make them faster. BATCOM extends DOS with many new commands so you can read
keyboard input, use subroutines, and much more. In
addition, BATCOM protects your source code. No
royalties! Only $59.95. Order today!

"CPYAT2PC" RELIABLY writes 360KB floppies on 1.2 MB drives, saving a
slot for asecond hard disk or tape backup Only $7990 a SP'

MICROBRIDGE COMPUTERS
655 Sky Way Suite 220, San Carlos, CA 94070

1-415-593-8777(CA)
1-415-593-7675 (FAX)
1-514-845-0818 (CANADA)
1-800-523-8777
0908-260-188 (UK)

Wenham Software Company
5 Burley St.. Wenham, MA 01984

(508) 774-7036

nquiry 769.

nquiry 765.

WORD PROCESSING
NCSS 5.x Series - $125
Easy-to-use menus &spread sheet. Multiple regression.
T-tests. ANOVA (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.

el c e e

865 East 400 North, Kaysville, UT 84037

Phone: 801-546-0445

Fax: 801-546-3907

nquiry 760.

THE BERKELEY UTILITIES

$125 order now 800-542-0938

price EFFECTIVE JULY 15 $200

SCA STATISTICAL SYSTEM

Available on DOS, OS/2 and Mac operating systems.
Call today for more information

Scientific Computing Associates
4513 Lincoln Ave., Suite 106. Lisle, IL 60532, USA

FAX: (708) 960-1815

We can read 130 languages
from Armenian to Zulu

Use SPOT OCR Software with an image scanner and your
PC to reed 130 foreign languages, typed pages, typeset
material, magazines and books into standard text tiles.
Flagstaff Engineering can provide any OCR solution. Call
today to discuss your application!

Flagstaff Engineering

OPENetwork

1120 Kaibab Lane, Flagstaff, AZ 86001

POWER TOOLS FOR POWER USERS

215 Berkeley Pl. (B-2), Brooklyn, NY 11217

(602) 779-3341
MasterCard-visa-Amencan Express Accepted

nquiry 770.

nquiry 766.

The only statistical software encompassing
Forecasting & Time Series Analysis
Quality and Productivity Improvement
General Statistical Analysis

Phone: (708) 960-1698

UNIX under DOS Ill
Get the Feel & Power of UNIX
Include an«, cb, cp, dill, est, find, grep, Is, make, more, mv,
rm. sed, sort 8 17 others. All 5/3 and BS0 4.3 options
included. Thorough documentation.

Recover deleted files fast!

FARSI /GREEK! ARABIC /RUSSIAN

Disk Explorer now includes automatic file recovery. You
type in the deleted file's name. Disk Explorer finds and
restores it Disk Explorer also shows what's really on disk;
view, change or create formats, change a file's status,
change data in any sector. MS-DOS $75 U.S. Check/
Credit card welcome.

Hebrew, all European, Scandinavian, plus either Hindi, Punjabi, Bengali, Gujarati, Tamil, Thai, Korean, Viet, or IPA. Full'
featured multi-language word processor supports on-screen
foreign characters and NLO printing with no hardware
modifications. Includes Font Editor. $355 dot matrix; $150
addl for laser; $19 demo. S/H in U.S. incl'd. Req. PC, 640K,
graphics. 30-day Guarantee. MCNISAMMEX

QUAID SOFTWARE LIMITED
45 Charles St. E. 3rd Fl.
Toronto, Ontario, Canada M4Y 1S2
(416) 961-8243

GAMMA PRODUCTIONS, INC.
710 Wilshire Blvd., Suite 609, Santa Monica, CA 90401
213/394-8622 Tb: 5106008273 Gamma Pro SNM

nquiry 771.

nquiry 761.

TONER CARTRIDGES
TONERS

DuangJan

COPYWRITE

LASER PRINTERS $42.00 SHARP Z-50/70 $40.00
PC COPIERS
$38.00 XEROX 1012
$140.00
NEW LONG LIFE EPS DURA-DRUM
$87.00
YOUR CARTRIDGES TESTED, REMANUFACTURED,
& FULLY GUARANTEED BY EXPERIENCED TECHS.
COLORS
24 HR. TURNAROUND
MCNISA

CopyWrite
Removes
Copy Protection
No more diskettes,
manuals or
codewheels.
1000's of products copied.

SOUTHERN CARTRIDGE SERVICE
33 MATHEWS DR
HILTON HEAD ISLAND, SC 29926

45 Charles St. E. 3rd FI, Dept B.
Toronto, Ontario, Canada M4Y 1S2
(416) 961-8243 Fax (416) 961-6448

US $75

QUAID SOFTWARE LIMITED

800442-6288

Bilingual word processor for English and: Armenian
Bengali, Burmese, Euro/Latin/African, Greek, Gujarati.
Hindi, Khmer, Lao, Punjabi, Russian, Sinhalese, Tamil,
Telugu, Thai, Ukranian, Viet, .. Only $109+$5 s/h
(foreign + $12 s/h). Font editor included. For any IBM
compatibles with dot-matrix & LaserJet printer. Demo
89+51 s/h. Visa/MC

MegaChomp Company
3438 Coltman Ave., Philadelphia, PA 19149-1606

(215) 331-2748

FAX:

(215) 331-4188

nquiry 772.

nquiry 762.

UNINTERRUPTABLE POWER
HOW TO PROTECT YOUR COMPUTER
And Make It Last Longer
FREE moneysaving literature. What you reed to knew about UPSuniMerruptible power supply. HO« to g« complete protection from
poner line problems. 350%« through 15KtIci models horn the world's
largest manufacturer of single-phase UPS.

Best Power Technology, Inc.
PO Box 280, Necedah, WI 54646
(608) 565-7200 ext. 3856
TOLL FREE (800) 356-5794 ext. 3856
See our Ad on page 340

nquiry 763.

REMOVE HARDWARE LOCKS

YOUR SALES MESSAGE

Software utility allot. for the removal of hardware locks Don't wait
for your lock or key device to fail or be stolen.
Guaranteed to world The following packages are available:
PCAD
8199.00 CADKEY
5 99.00
MICROSTATION 09900 PERSONAL DESIGNER
0199.00
MasterCAM
$25000 SmarICAM
$250.00
TANGO PCB S 99.00 CADVANCE
099.00
PLUS SHIPPING AND HANDLING
PHONE (204) 669-4639
FAX (204) 668-3566
VISA and MASTERCARD Welcome

about the special computer product or service

SafeSoft Systems Inc.

191 Kirlystone Way, Winnipeg, MB, Canada, ROIS 3B6

nquiry 767.

that you provide belongs in print.

THE BUYER'S MART
can help you reach computer professionals and
produce valuable inquiries for your company!

Call Brian Higgins for more information

603-924-3754
nquiry 773.
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Only your imagination
limits how you benefit
from PERCON®
keyless data collection.

A COMPLETE 386 SYSTEM
WITH VGA COLOR AND 40 MB HARD DRIVE
FCS
386

•Intel 80386-16 Mhz CPU
•1MB RAM Expandable to 8 MB
.40 MB Seagate Hard Drive
•VGA Color Monitor (31) and 16- it Card
•1.2 MB. Floppy
•1serial, 1parallel, 1game port
.101 Keyboard
.mini Tower case with power supp y
.2 Year Warranty
Other systems with the same configuration:
286-12: $1,299 /386-20: $1,799 /386-25: $2,299 /386-33: $2,999
All upgrade options are available

Mother Boards (Ok):
286-12

$129
$299
$575
386-25/32K cache . $950
386-16 SX
386-20 DX

Checking out books or checking in employees—input
data quickly and accurately using bar codes or magnetic
stripes. PERCON has proven bar code solutions for IBM®,
DEC", and Apple Macintosh®. Call 1-800-8-PERCON.

PERCON
2190 W. 11th Avenue, Eugene, Oregon 97402-3503
(503)344-1189 FAX(503)344-I399
01989 Posan. Inc. NIKON. IBM. DEC and Apple Manntosh are trademarks.

$ 79

2400 External Modem

$ 99

9600 FAX/Modem
16-Bit VGA Card I024x768

$289

386-33/32K cache . $1,250 I/O Card (25,1P,IG)
486
CALL Panasonic 1180 printer
Panasonic 1124 Printer
Drives:
MS-DOS 3.3 or 4.01
ST 251-1 Hard Drive
$295 Case with power Supplies
ST 225
$195
1.2 Floppy
1.44 Floppy

$ 68
$ 72

without telling

EWE
Clip out form below
and mail to:

BYTE Magazine
Subscriber Service
P.O. Box 850
Peterborough, NH 03458-0850
At least 8week before you move, please give us your
new address and/or name change

CALI.

Prices Subject to changes without notice
Quantities are limited!

First Computer Systems, Inc.
3951 Pleasantdale Road, Suite 224, Atlanta, GA 30340
Tel. (404) 441-1911

Toll Free (800) 325-1911

Fax (404) 441-1856

11111N-1 Think of us as your one-stop 9-Track
shop. Whatever your PC and operating system, we've got you covered,
even for Novell backup. Our
software is powerful and easy to

use; DEPOT 4.0 guides you

(Please Print)

, through all its commands right on
the screen. And to help you get

New address, name
Name
Address

Apt.

City
Zip
Print current name and address
(or affix the mailing laid from your current issue of BYTE here)
Current address, name
Name
Address

Apt

the most from all our products,
we offer the best customer
support in the industry. So if you
need complete 9-Track solutions,
there's only one thing to do: call us.
We'll send you afree demo disk just

for calling.

1•80043C1TRAK *

City
State

$115
$ 23
$175
$285
$ 65

9-Track?
Just call us.

Don't Move!

State

2400 Internal Modem

Zip

tAll

OVERLAND DATA
San Diego, CA

1-800-729-8725 US &Can. •1-619 571-5555 •FAX 1619-571 0982
l

OW
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DISC DRIVE REPAIR COUPON

ncompucom

r

Cut Back on Your Contribution to Ma Bell.
ihrutighinit -tip

I
D

57.1iKbps -is licady tinhclicsiible. liilli

I
1.iscs-i

fa\ option and

11101 -c.

High-Speed Isn't Our Only Specialty.
\

SpeedModem 300 -14,400 bps
SpeedModem +F.F.Fax!
F.F.Fax! 9600 bps send/receive
MNP-5 Modem 2400-4800 bps
DISMNP-5 Modem 2400-4800 bps
DISModemPlus send-only fax
DISModem 2400bps
2400 bps Modem

L

$299
$399
$299
$169
$193
$139
$119
$95

FREE $69 EasyConfm Communications Software
Find out why Byte Magazine says, "...a real deal..." (3/89 p.102).
\IS \

(1-800-228-6648)

5-Year Warranty. 30-Day Money Back Guarantee.
Setting New Standards in Modern
Value and Performance

BIOS

2plçaiu
Swaim YOUR DRIVE FOR REPAIR
89 .10 Pack your drive carefully and well
t
112.50 f
e
nr
e
It:et
e
w
dithIn the
a sturdysnh
tl
p
a pn
ineg
e box.

30-39 mb
40-49 mb

$150
$175

135.00 your name, address, daytime telephone
157.50 number and a brief description of the

50-85 mb
86-120 mb

$210
$275

189.00 $9 for shipping and insurance costs.
247.50

121-150 mb

$325

325.00

mb
276-380 mb

$425
$495

425.00
495.00

151-275

0111 '2 liHi bps pi
includes Iliiscs milyatibiliis,
iii I)I's lc( lii
lui mproves tilc
Trs .sen(I his.

Call 1-800-ACT-ON-IT

$99
$125

10-19 mb
20-29 mb

14,400 bps SpeedModemTm$299

SOURCE
CODE

The AT BiosKit gives you acomplete Bios with source
code in C you can modify for your own applications!
The BiosKit includes aBios on diskette ready for programming Eproms, and includes the utilities you
need to Rom the source code. The Bios also has a
Rom Monitor/Debug and Setup. At last you have control over the core of your system. Over 380 pages, with
diskette, $199. The XT BiosKit is only $99. The Intel
Wildcard Supplement for the XT BiosKit is $49.
Software tools: You need MS C and MASM 5.1 for
modifying the Bios.

FREE

We'll include a tree copy of the pocket
sized XT-AT Handbook by Choisser and
Foster with each BiosKit if you mention this ad when
you order. Of course. this S9.95 value is also available
by itself. Or buy live or more for onl .
vS5.00 each.

-1

Flat Rate

Formatted Cap,

problem with the drive. If prepaying, allow

TEST & EVALUATION $25

DATA RECOVERY •CAU. FOR QUOTE
FLOPPY REPAIRS

5.25" & 3.5“ •$45
8- •$135
VAUD THROUGH 8/31/90
COUPON 1AUST BE SENT WITH DRIVE

-1

DISC DRIVES SALE — Unbeatable Prices
3.5 with 5.25' frame, new, 35ms.
1year warranty., auto park.
PT 338
.32.1 mb
MFM

Bare
DIIY.52
S249

8bit
XT Kit
S299

16 Bit
AT Kit
S349

PT 351

A2.8 mb

MFM

289

339

389

PT 357 R

.49.1 rT11),

RU_

299

359

399

PT 376 R

65.5 mb,

RLL

349

399

459

HARD CARDS

MACINTOSH SCSI SUBSYSTEMS
HD/SCSI
HD/SCSI
HD/SCSI
HD/SCSI
HD/SCSI

-20
-30
-40
-80
-150

S295
395
495
895
1195

20mb/65ms
30mb/65ms
40mb/65ms
48mb/36ms

Refurb.
S199
235
295

New'
S265
285
335
365

THOUSANDS OF DISC DRIVES IN STOCK — We Feature Technical Support
for Everything We Sell — We Speciale in Disc Drives — Ask for Our Brochure

buTECHNOLOGIES, INC.

i

5105 Maureen Lane Moorpark, CA 93021

Phone: 805/529-0908
Fax: 805/529-7712

VOICE MASTER KEY® SYSTEM II
VOICE RECOGNITION & SPEECH RESPONSE
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES

FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN,
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION, MORE...
SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing
allows you to create custom sound applications. Variable sample rate (to 20 KHz) and
compression levels. A four-voice music synthesizer is included also!
VOICE RECOGNITION TSR utility allows you to add voice command keyboard
macros to your CAD, desktop publishing, word processing, spread sheet, or
entertainment programs. Up to 64 voice commands in RAM at once--more from disk.
HARDWARE SYSTEM contains built-in speaker with separate volume and tone
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyl-clad
steel. Attaches to parallel printer port without affecting normal printer operation (U.S
Patent 4,812,847). Headset microphone, printer cable, 9 volt AC adapter (110 vc''
UL/CSA listed), and comprehensive user manual included.
QUALITY THROUGHOUT. MADE IN USA. ONLY

$219.95

ORDER HOTLINE: (503) 342-1271 Mon-Fri, 8 AM to 5 PM PST

VISA

800-462-1042

MoNerCord

in California 619-271-9526

Annabooks
12145 Alta Carmel Ct., Suite 250
San Diego, CA 92128
Money-back guarantee
Circle 27 on Reader Service Card

Visa/MasterCard, company checks, money orders, CODs (with prior approval)
accepted. Personal checks subject to 3 week shipping delay. Specify computer type
when ordering. Add $5 shipping charge for delivery in USA and Canada. Foreign
inquiries contact Covox for C&F/CIF quotes. OEM configurations available.
30 DAY MONEY BACK GUARANTEE /F NOT COMPLETELY SAT/SF/ED.
CALL OR WRITE FOR FREE PRODUCT CATALOG

INC.

COVOX
675 Conger Street
Eugene, Oregon 97402

TEL (503) 342-1271
FAX (503) 342-1283
BBS (503) 342-4135

Circle 69 on Reader Service Card (DEALERS: 70)

Circle 54 on Reader Service Card

SR. SOFTWARE
DEVELOPERS
SYSTEMS
ARC}UTECTS
Let's Get Right To The Point
Central Point Software has become the world leader in PC Utility
Software by providing our talented staff with astimulating environment that has enabled them to produce such highly acclaimed products as PC Tools. Our aggressive expansion plans have created
asubstantial number of immediate openings for skilled professionals to develop our next generation of software based on the new GUI
interface for Windows and Presentation manager.

you have aproblem with your BYTE
subscription, write us with the details.
We'll do our best to set it right. But we must have
the name, address, and zip of the subscription (new
and old address, if it's achange of address). If the
problem involves apayment, be sure to include copies
of the credit card statement, or front and back of
cancelled checks. Include a "business hours" phone
number if possible.

We are seeking professionals capable of taking conceptual ideas
and implementing them into products. You'll be challenged to
develop superior MS-DOS and/or WINDOW software in a professional C, Assembler and/or C.+ environment. Requires a BS or
MSCS, EE or equivalent development experience, and significant expertise in aproduct development environment.
Located Just minutes from downtown Portland, in the beautiful and
affordable Pacific Northwest, we offer exceptional opportunities for
professional and personal growth. Mall or Fax your resume to
Central Point Software, 15220 N.W. Greenbrier Pkwy., 0200,
Beaverton, OR 97906. (503090-2221 FAX. For questions, call Bob
Clay COLLECT at (503)690-2217. Equal Opportunity Employer.

Cenim1Point Software

irOSHI BA
Urie PS

800-383-3199
orders only

ZENITH LAPTOPS

SCall
$1199
$1695
$2499
$2699
$3899

NEC LAPTOPS
Ultralite 2MB
$1695
Prospeed 286 20MB
$2469
Prospeed 286 40MB
$2699
Prospeed 386 40MB
$3589
PACKARD BELL 286-20
$1765
AD 700-BT
326
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MITSUBISHI
FREE 2400 MODEM/CARRYING CASE

MP 286-210 2 ED
MP 286-220 1FD, 20MB
MP 286-240 1FD, 40MB

$1399
$1695
$2195

COMPAQ LAPTOPS
LIE 286 20MB
LIE 286 40MB
COMPAQ SU 20MB
COMPAQ SLT 40MB

$2999
$3250
SCall
SLOW

EPSON LAPTOPS
Epson 286E with 20MB
Epson 286E wilt's 40MB
Epson 386SX
INTEL COPROCESSORS
MEMORY ADD ON

FAX
$299

FAX: 714-891-1202

$599 SHARP
$CALL
$899
SCALL MZ100
SCALL * 8088-10Mhz
$37/mo
$2749 * 640K RAM, 2720K floppies
$2999 , * CGA backlit screen
$2595 * Serial, parallel, battery
$3595
$3749 SHARP 4602 $1265
$4299 * Same as MZ100 and more
$4549 SHARP 4641 $1595
S4945
* 8088-10Mhz
$64/mo
* 40MB hard drive
* 3.5' 720K
floppy drive
LEADING EDGE 386SX 20MB $
2095
* 640x400 res
_EADING EDGE 386SX 40MB
backlit
$2195
Goldstar 500 286 20MB
$1495
screen
Altfma 286 with 40MB
$1995
ING
Altima Notebook 386SX
SCall
AVAILABLE

,r1inisport 2MB RAM
Supersport 184
SJpersport 184-2
Supersport 286 20MB
Supersport 286 40MB
3865X 40MB

TELEPHONE

PRODUCT CENTER

customer service/foreign orders

Call for low lease •rices

TOSHIBA 11000
T1000 SE
11000 XE
-1200 XE
T1600 286 20MB
11600 286 40MB
13100 E286 40MB
13100 SX 40MB
13200 SX 40MB
15100 386 100MB
75200 386 40MB
T5200 386 100MB

LAPTOPS

T P. C.

714-898-8626

$2495
$2695
$3999
SCALL
$CALL

HARP
APTOP3
NOTEBOOK $CALL
* PC 6220: 286 with 20 MB
VGA
* 8.5"x11"0.4" -4Ib

First VGA Color
Sharp
$CALL
* PC 8081 386 with 80MB

SHARP 5541 $2395
* 286-40MB
$ 99/mo
* Back lit VGA screen
* 3.5 :.44MB floppy

HYUNDAI
Super LT3 286 with 20MB $1695
Super 386S
SCall

TEXAS INSTR.
Notebook 12 286 20MB
Model 25 286 20MB
Model 45 286 40MB

$2395
$2395
$2495

MORE LAPTOPS

EPSON FAX
(lowest$)
w/cutter F1000
$599
F2000/F3000 $645/865

CANON FAX
CANON
CANON
CANON
CANON
CANON

Fax
Fax
Fax
Fax
F

8
$499
20
$699
25
$935
270 $1525
350 $179

PANASONIC
KXP 80 Portable Fax $549
KXF 120
$759
KXF 220
$1045
PD120E
$499
PANAFAX UF 140 $599
PANAFAX UF 250 51159
PANAFAX UF 260 $1299

MURATA
Murata 1400
Murata 900
Murata 1850
Guis 110/220v
Samsung 1010

$645
$499
$849
$499
S399

TOSHIBA

SANYO
SF2U/SF5U
SF 515

$555/$959
$1145

RICOH
RICOH
RICOH
RICOH
RICOH
RICOH
RICOH
RICOH
RICOH

RF 810
RF850
RF900
RF920
Fax 15
Fax 25
Fax 35
Fax 65

S439
S579
$625
S875
$799
$1055
$1125
$1175

SHARP .
SHARP FO 230
SHARP F0215
SHARP FO 333
SHARP FO 510
SHARP FO 550
SHARP UX 110

S639
$669
$779
$949
S1299
5499

FAX CARDS
Quadram
9600 $399
Zoltrix 9600 FAX +2400
Modem card
$299
Complete PC
$399
9600 Fax card
S199

Samsung 5200
$1495
SCANNERS
TOSHIBA 3200
$599 Complete PC
Peqot
SCall
13600
$745 •=uli Page
$499
Atari portfolio list $39aCall
13750
$855 Mitsubishi SP hAti216M
$595
PSION
SCall
Chinon
with
OCR
$795
Bondwell B200 2floppyS
S795 T.P.C. 12803 Hoover St.,
Panasonic RS307U
S998
Bondwell 310: 286 40MB S1695 Garden Grove, CA 92841
Terms These are we-payment pnces pscover
.
Resloclung 20°.
Videotech 386SX 40MB SLOW
We accent Cashers Checks we check for stolen Credd Lards pr os urthecl to change
LAPTOP ACCESSORIES
$CALL
al sales are real Detectwe Items repared. nwarranty NO RETURNS
Circle 280 on Reader Service Card

Circle 60 on Reader Service Card

Compu$ave International
National Orders (800) 544-8302 Int'l Orders (602) 437-8208 FAX (602) 437-8988
DRIVES

COMPUTERS

Alloy
Call
Archive VP-60E
830
Archive VP-150E....1150
Imphmis 182 Mb ..... 1340
Imprimis 350 Mb ..... 1645
Imprimis 702 Mb _. 2295
Minischbe 3180 ...... 1099
Mitsubishi Worm
Call
Moulais 4440
555
Panasonic Won __Call
Plus HardCard 20 ..... 510
Plus HardCard 40 ..... 576
Quantum Pro1501 ..... 840
Praim, lomega, Rodime.
Storage Dimensions,
Others
Call

Acer SX
.1410
Acer 20Mhz
.2220
Acer 25 Mhz
.3005
Acer 25/4 .
.3530
Acer 33Mhz
.4050
ALR 286/40
1295
Altos
Save
AST
Call
Everex ......................Save
Hyundai WodUST __Call
Mitsubishi
Call
Nec ProSpeed
Call
Packard Bell.
Save
Racor WoduST
Call
Sharp 4602 ..
1540
Samsung AT
.870
Samsung 386 . 2200
T1 LT286/12
Call
TI LT286/45 ................ Call
Toshiba Laptops ........ Call
Wyse 2108 ................... 665
Wyse 3216-01 .........Call
Other Models
.
Call

BOARDS
Artist XJ10/16
.1914
Boca VGA 640 ._..... 130
Calcomp.
Save
Genoa
Call
Intel Aboveboard+ .._ 460
Intel Inboard 386 PC 375
Medieus 1128 ......... 1899
Orchid Pro Design .._ 250
SIB VGA EM 512K .220
Tecrnar Classic 512 _505
Video 7VRAM 512k 465
All, Alloy, Artist, Number
Nine. 8Others
Call

CD-ROMS
Hitachi CDR360 ........ 565
Hitachi CDR1503S _605
NEC PORT35
420
NEC CDR-77.
.. 560
NEC CDR-80
Toshiba Ext

.490

PLOTTERS
Calcomp 1023.........3665
Calcomp 1025E ...4785
Calcomp 1043 DM 5790
Calcomp 1044GT _. 8615
Enter SP600.605
Houston DMP 52 .
Call
Houston DMP 62 .. .
Call
HP 7475 A
1380
HP 7550.
..2895
HP 7570...2895
HP 7595..6470
HP 7596
8370
HP DrattPro .. Call
loline 3500
.
Call
loline 3700-1
.
Call
loline 3700-8
.Call
loline 40001
.
Call
loline 4000-8
.. Call
Roland 885
715
Roland CAMM 1.... 3155
Roland CAMM-2 ._ 2110
Roland DPX 2000 _2110
Roland DPX 2200 _Call
Roland DPX 3300 _2802
Roland DXY 1100 _910
Roland DXY 1200 .1330
Roland DXY 1300 .1755

PRINTERS

MODEMS

MONITORS

DIGITIZERS

Canon BJ 130E
705
Canon LBP-4 .955
C.Itoh C5000
1610
Data Products 870p 1195
Diconix 150 Plus/P 345
Fujitsu DL3400 . 520
Genicom
Save
HP Painket ................1025
Mitsubishi Color ........Call
NEC LC 890 Laser 3240
NEC P2200XE
335
NEC P5200
520
NEC P5300
705
Okidata ML 321 .........475
Okidata ML 390 .........475

A112400 Ete . .205
Corporate Voice . 99
Everex
.
Save
Hayes Smart 2400 345
Hayes Smart 2400B 250
Megahertz Laptops _Call
Multitech 9680
.475
Multitech v.32 .............675
Telebit 11000 9600 _590
Telebit12003
.. 1050
Touchbase Systems Call
USA HST 9600 ........605
USA HST V.32 ......... Call
USA HST Dual Std 995
Ven-Tel Mac 2400ESave

Calcomp 12x12
375
Calcomp 36x443
Call
GTCO 12x12..............325
Hitachi
Call
HP
...Call

OTC 850XL
.1645
Panasonic All .............Call
OM S
...Call
Ourse Crystal Print .2725
Ourse Script Ten _. 3145
Seiko Smart Label _195
Texas Instruments .
Save
Toshiba 321SL ...... Save

TERMINALS

Amdek 732 VGA
.425
Amdek 738.570
AST Turbovision 1645
Goldstar 1420 .
335
Goldstar 1430.
.. 345
Hitachi All .
.
Call
lmtek Mulliscan .425
Magnavox 14" VGA 395
Mitsubishi 1381A ...505
Mitsubishi 1429
..410
Mitsubishi HL 6605 1205
Mitsubishi HL 6905 2025
Nanao 9070S _._...995
NEC Multisync 11 _._. 610
NEC Multisync 2A _485
NEC Multisync 3D _.650
NEC Multisync 4D _1205
NEC Multisync 5D _2420
NEC Multisync XL .1915
PGS Ultra 16 ..............885
PGS UltraSynch .......500
Phillips ..........................Call
Samsung te EGA .375
Seiko 1440
590
Seiko 2050 ............... 2095
Sigma Laser All ........ Call

SOFTWARE

Moo .
.
Call
IBM 3151-110
350
Kimtron KT-70 PC _.345
Link MC 5.
315
Televideo 955 ...........379
Televideo 965 ...........395
Texas Instruments .
Save

We carry every
major publisher
and title! Call now

Roland GRX •
300 D2805
Roland GRX -400E3505
Roland LTX-120......2315

and get our lowest
current price!

WYse 3
0•

295

Wee 50
Wre
Wyse 99 GT

365
..399
475

Kuria 12x12
... 380
Kurla IS 12x 17
616
Numonics
Save
Septet .........................Call
Sieko 3503
285
Summa Sketch Il ...... 345
Summa 12 x18 ........625
Other

sizes are available.
Call for current prng ,

SCANNERS
Calera TrueScan S2015
Calera Scan 1X-12 _185
Datacopy 730 .......... 1099
Datacopy 730GS ......819
Datacopy 830
.1695
DFI Handy Scanner .250
Logitec ..........................Call
Mitsubishi M5200 ..... 725
Panasonic RS307U 1050
Panasonic RS505U .795
Panasonic RS506U 1055

Sony 1304 ..
680
Sony 1320..
505
Tasan 1000 Ultra .... 2445
Zenith 1492 .................645

SPECIALS
Computone
Call
Zenith 1490 Stands .... $5

Address: CompuSa%e International -4209 S. 37th Street -Dept 117 -Phoenis. 1Z 85040 •Order lines open: \Ion.- Fri. 7am -5 pm.
Price, reflect

currenc cash discounts and are iiaaltjeci to change xsithlitil

111111C, Vu C (1111111112llarallICC C1111111111111111

credit cards are accepted. \ll products carm manufacturer'. %, arrant

(10 1101 11111111r rellares.

11111* (111 sit" l'CC11111111c11(1.

Plemie call or

\\ behire ordering. Major

eMended guarantees or promotional program.. International Order. add 5', .

MEMORY UPGRADES IBM- EVEREX -TOSHIBA -APPLE -DELL -

-COMPAQ- AST- HEWLETT-PACKARD -ZENITH -

FIRST
C

WE ACCEPT INTERNATIONAL ORDERS

ftURCE
INTERNATIONAL, INC.

IBM PS/2
Models 30-286,50,50Z,60
512K Kit
30F5348
$67.50
2MB Kit
30F5360
$210.00
Models 70-E61/121,55SX,65SX
1MB
6450603
$125.00
Models 70-E61/121,50Z,55SX
2MB
6450604
$240.00
Model 70-A21
2MB
6450608
$240.00
Model 55SX,65SX
4MB
34F2933
065m
Model 80-041
1MB
6450375
$222.00
Models 80-111/121/311/321
2MB
6450379
$409.00
All Models 70 and 80
2-8MB
6450605
$725.00
Models 50,50Z,55SX & 60
28MB
1497259
$725.00

LASER PRINTERS
Hewlett-Packard LaserJet II & IID
1MB
334438
$169.00
2MB
334448
$279.00
4MB
334456
$459.00
Hewlett-Packard LaserJet IIP & III
1MB
33474A
$169.00
2MB
33475A
$279.00
4MB
33477A
$459.00
IBM Laser 4019
1MB
1039136
$309.00
2MB
1039137
$449.00
FSI has 1M &4M memory upgrades
for the Apple Laserwriter II/NTX I

e

Irvine, California 92714

[PH: (714) 262-3226 FAX: (714) 262-914;

OUTSIDE CA 1-800-535-5892
LAPTOP MODELS

COMPAQ
Deskpro 286
512K Kit 113012-001
$70.00
Deskpro 286-E,386-20/20B25,Portable 3
1MB
113131-001
....... $179.00
4MB
113132-001
....... $439.00
Portable 386
1MB Kit 107651-001
$299.00
Deskpro 386-16
1MB Kit 108071-001
$299.00
4MB Kit 108072-001
$869.00
Deskpro 386S
$179.00
1MB
113646-001
$439.00
4MB
112534-001
Deskpro 386-33
2MB
115144-001
$320.00
ALL Compaq boards also available!

AST
Bravo-286,Workstation
512K Kit
500510-010
2MB Kit
500510-002
Premium 386-16/20C
1MB Kit
500510-007
4MB Kit
500510-008
Premium 386-20
1MB Kit
500510 003
4MB Kit
500510-004
Bravo 386-SX
2MB Kit
500510-002
4MB Kit
500510-006
Premium 386-S)U25
1MB
500718-001
Premium 386-33,486-25
1MB
500718-002

Circle 102 on Reader Service Card (DEALERS: 103)

We will
beat any
advertised

4000 Barranca Parkway, Suite 250

$63.00
$180.00
$95.00
$356.00
$156.00
$356.00
$180.00
$356.00
$146.00
$155.00

TOSHIBA
Models T8500,15200
2MB
PC10-PA8304V
Model T5100
2MB
PC7-PA8301V
Model 73200SX
2MB
PC12-PA8307V
Model T3200
3MB
PC6-PA7137V
Model T3100
2MB
PC3-PA7135E
Model 3100E
2MB
PC9-PA8341V
Model T1600
2MB
PCB-PA8302V

$399.00
$399.00
$399.00
$699.00
$439.00
$39900
$399.00

ZENITH
Super Sport 286
1MB
ZA180 66
4MB
ZA180 67

$199.00
$899.00

COMPAQ
Portable LTE 286
1MB
117081 001
2MB
117081-002
SLT-286
110235 001
1MB

$295.00
$485.00
$325.00

IME13

AMERIC AN
EXPRE SS

DRAM

Also available in static column
DIP,ZIP,OR SOJ
IBM TYPE
1MG X 1
ADD 510,00 FOR SIPPS
1Mx1-10
$8.75
4Mx9-80 .$469.00
1Mx1-80 .... $8.95
1Mx9-12 ... $83.00
1Mx 1-70 .... $9.00
iMx9-10 -$84.00
1Mx1-60 ..$CALL
1Mx9-80 ... $88.00
256K X4
1Mx9-70
$91.00
256x4-10 $10.50
256x9-12 $25.00
256x4-80 $11.00
256x9-10 ... $27.00
256K X1
256x9-80 ... $29.00
256x1-12
$2.40
256x9-60 ... $49.00
256x1-10
82.80
APPLE TYPE
256x1-80 ... $3.20
ADD $10.00 FOR SIPPS
256x1-70... $3.45
1Mx8-12 ...$73.00
64K X4
1Mx8- 10 ... $75.00
64Kx4-10
$4.00
1Mx8-80 ... $78.00
64Kx4-80 .$4.50
256x8-12 ...$24.00
64K X 1
256x8-10 ... $26.00
64Kx1-12 ... $1.49
256x8-80 ... $28.00
64Kx1 10
$1.59
New Illx in stock!
WE ACCEPT PURCHASE ORDERS
FROM UNIVERSITIES, QUALIFIED
FIRMS AND GOVT AGENCIES

TERMS AND CONDITIONS

ZENITH
Models Z386-20.25
1MB
ZA3600ME
Model Z386-20
2MB
ZA3600MG
Model Z386-33
1MB
ZA3800ME

price!

VISA

V We accep, Illaslercard. Visa. Amoscas Eapiess iRAS 4%).
COD Cash or Cashrer check

$149.00
$275.00

V 1Year warranty on all products.
V Kt% Restocking les on non detecnve returns S refused
orders nun. rroused. returns vnthout RAJAS CIII be ferased
Shipping charges non retundable Credit only oiler 15 days.
se PRICES AND AVAILAB1LrTY SUBJECT TO CHANGE

$149.00

WITHOUT NOTICE,

JULY 1990 •BYTE
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Scottsdale Systems
COMPUTERS

386-SO wild B Monitor. 1Meg of RAM
386-33 MHz yr I
K0 Monitor 4Meg of RAM
Choice al Full Size Desktop Case or Full Size Tower Case
Each Scottsdale Mach/se Has a1Year Warranty on Parts
&Labor via Overnight Service on Warranteed Products.

11655
$3925

Altos W/ Xenix
WYSE 386 25 MHz
WYSE 286
1Year Warranty
S3920 Model 2112
WYSE 386 16 MHz
nI4 Model 2116
MATH C9PROCESSOU
CALL

SAVE
$1254
.1351

TERMINALS/MONITORS
WYSE TERMINALS
MONITORS
WY-30 G/A-w /Keyboard .
0290 NEC 20/30
9499/649
WY-50 G/A4v/Keyboard ...
377 NEC 40/50
1160/2385
WY-60 G/W/A-w/Keyboard
405 Mitsubishi Diamond Scan
52!
WY-99 GTA•w/Keyboard .
468 Seiko 1440
': ''
61 .
WY-150 6/WIA-w/Keyboard
367 Sony 1303/1302
577/649
WY-212 G/W-w/Keyboard
1489 Hitachi Super Scan
1992
WY Height Arbuslable Arm . .
95 Phillips 20-Res
. . .... 2059
-111
MIME
101 Plus G/A/W
119 Plus G/A/W ..
203 Plus G/A/W
PCT 6/A/W ..

.

IBM TERMINALS
IBM 3Year Warraniy . .
Lurk MC 5.
.........
Altos 7
10MTRON
K1 70PC

$316
395
443
365

WYSE MONITORS
WY 530 G/A
WY 550 AW
WY 650
WY 700

IMTEC
CALL ImTec 1270/1470
405 ImTec 1430/1441V
457 ImTec 1432M ..
.8349

$165
179
459
NA
$90/121
348/293
... 425

ACER
4" Mulbscan
I4 -VGA 640x480
14" Amber nonolare ......

438
349
129

Authorized Service for WYSE
LEASING AVAILABLE
INTERNATIONAL ORDERS WELCOME

te
..t.
\ ..."

PLOTTERS
Roland DESKTOP PLOTTERS
IYea, Warranly
DX0-1100
DX0-1200 Electrostatic
Paper Hold
DXY-1300 Electrostafic
Paper Hold
Rol
an dDRAFTING PLOTTERS
1Year Warranty
GRX•300 AR
GRX-400 AR
Roland FLATBED PLOTTERS
1Year Warranty
DPX-25C0 Pen or Pencil
w/Stand
DPX-3500 Pen or Pencil
w/Stand
Roland THERMAL PLOTTERS
LTX-420
LTX-320
LTX•120
Roland CAMM MACHINES
soliwam 8Accessories ...

Ammo 3500 101161E

SCOTTSDALE SYSTEMS

OVT
OVT
OVO
OVT

— Since 1980 —

$2339
A8D/LP 3700
2889
LP-3700-8
3129
LP-4000-1
3579
LP-4000-8
3935
Vinyl C
utting Machines
CALL
Blades 8Hot Tips
CALL
HOUSTON INSTRUMENTS
$982
Img Mki
OMP 52/52
2425/2866
OMP 61162
2941/3895
OMP 61 DL
3743
DMP 62 DL
4737
ENTER
SP603
1599
CALCOMP
1023/1025
13715/4519
10430M/1044
5869/8739
5902/5902A
3819/4275
Bm 52224
11 .
919
HEWLETT PACKARD
CALL
OPTICAL SCANNER &SO F
TWARE
Data Copy
CALL
Panasonic RS-505/506 $1037/1315
IVbcrotek
CALL
AMT
ANT ACCEL 500 Intells-Plol $1699

KURTA
Lifetime Warranty Ont Cuela
IS-I 12012 Cordless 4-butIon
cursor pen stylus and
interlace 1
01
IS-1. 12x17 Cordless 4-button
cursor. per ,tylus and
interlace 1(11
CALCOMP
Cal Como 23120. 12x12 .
Cal Coma 9100 Series
Cal Comp 9500 Series
Cal Comp Wu

1-800-777-2369
PRINTERS
ALPS 324E
Allegro
ALPS
9895
1295
1625

13229
3559

$4275

4628
$9759
7125
2135

CALL

Authorized Service loe
Roland Pionero and CAMM Machines
UNITED INNOVATIONS
Model 7000A-Cij, .... $11399
Model 8000A-D .:',A,„ ... 2059
Model 9000A-E ....'nie,, 2829

DIGITIZERS
IS -1

SUMMARAPHICS
Lifetime Limited Warranty
Summasketch 11 .... $355
12x18 Professional
620

12 x12

$430
629
$365

CALL
CALL
165

HITACHI

CALL

GENIUS TABLET
12 x12 w/Cursor. Stylus 8Software
3Year Warranty on Tablet .. $299
Call For Pricing On
Larger Digitizers

LASER PRINTERS
MIME Apple 8IBM
3199
H.P Laser III ...
S1799
AMT ACCEL
Panasonic 3440
1199
Canon BJ 130E
Panasonic 4450
1395
Panasonic 1191..
LP6 8111
1795
Panasonic 1180 .
LPH 4
959
Oludata all models
LAPTOPS
OTC all mo del
s ...
Samsung 286 .
$2199
Gerucom all models
Texas Insnuments
CALL
Toshiba all models
IOMEGA
Citizen all models ..
Bernoulli Box
Ilconix
150P/300P
NEC P.2203
01201 21 4MB Internal
6895
144-1 44 MB Internal
1095
NEC P-5200
•
.m.
Prices do not include interlace
NEC P.5300
.
ALLOY
NEC LC-890 .
. ...3159 Alloy IMP 28 IMP 8Cards
s
Authorized Service lor
Mulbware 386 8286 Versions Av
$345
735
1299
.725
.237
..185
.CALL
.. CALL
.. CALL
CALL
CALL
CALL
..,..I.5

— Uri •
\Jul fix
_
BOARDS

Genoa/Intel
Verbcom All Models
BOCA
VMI /Co bra All Models
Paradise VGA Plus
Paradise Prol
Control Systems/NEC
Number Nme/Larcomp
MODEM
US Robotics all models
MULTITECH SYSTEMS
All Models .
NOVELL
ARCNET
Coax Slartopology
16 Bit Coax

TIARA ETHERNET
Lancard/E PC 8-Bil
TIARA ARCHNET
Lancer d/A PC
SYNÓPTICS
2500/2510 Workgroup

CALL
CALL
CALL
CALL
.m.,tf'fm7
CALL
CALL

Retriever 60 or 200
POWER PROTECTION s
Oalashield

AV
E
TAPE BACKUPS s
Emerald Systems all models A
Genoa all models
V
Irwin all models
E
HARD DRIVES
CDC IMPRIMIS
IYear Warranty
SAVE 72 mg th ,,, 600 MB
CALL
Maxim
CALL
SAVE
SOFTWARE
CAO SOFTWARE
DESIGN CAD
5220
$112 EZ CAD
139
Safe Power Systems

TruppLiie

$380 TURBO CAD
MULTI USER
69
215 SCO %roux 386 .
510
Gone., i
ent DOS 386 10 User
310
.
_91
Allm g
ware 44144 me heal
CALL SERVICE FOR REPAIRS
CALL
ON PRINTERS. TERMINALS.
MONITORS. COMPUTERS.
Monitors. Computers

,,,,e4e1 IVISA

1555 W. University Dr. #101, Tempe, AZ 85281
SERVICES (Mon.-Fri.) 602-731-4742

PC-LabCard

FAX 602-966-8634

PC-LabCard

Fe

_go reo
Weer'

PC Bus Extension Kit

Compact & Rugged Chassis

for XTs & Ais

for PC-Bus Node Computer

glee
All-in-One
80286-12MHz CPU Card

• Excellent solution for PC running out of slots

PCX1I-205

• Bus extender between host PC and expansion unit

PCA-6125

• Passive backplane with 5AT slots

•All signals buffered on extended slots

• Built-in 65 watt power supply

• 12M112 00206 microprocessor

•Supports DMA and wait-state insertion

•Supports one 3.5" or 5.25" floppy drive

•Cable assembly for one meter extension

•Supports one 3.5" hard disk

Advantech
USA & Canada: San Jose,CA
Tel: 408-293-6786 Fax: 408-293-4697
International: Taipei, Taiwan

41
Advantech

Tel 886-2-9184567 Fax 886-2-9184566 Z/11

Circle 24 on Reader Service Card
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602-966-8609

PCX 795

E
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• Built-in 8ohm speaker and cooling fan
• Dimensions 4.76"

u 15.85" n

9.7"

• Low cost and easy-to-use

Al

For Your Catalog Call Ad vantech
408-293-6786
Lei—i
Circle 24 on Reader Service Card

•Socketed for 80287

math coprocessor

• Popular AMI BIOS usures compatibility
•Up to 4 Mb flexible memory configuration

•
vts,

•Built-in HD/FD interface
•Supports 2serial/1 parallel ports
CMOS for low power consumption

A

For Your Catalog Call Ad vr1.ec h
408-293-6786
Lo-1-1
Circle 24 on Reader Service Card

Circle 83 on Reader Service Card (DEALERS: 84)

_
z

m — mdar

PHONE &FAX on 1Line!
I

I

,„......„
pi

3M

MULTI-SPEED !!!
9TRACK TAPE SUBSYSTEM
for IBM PC/AT/386

DS-DD

Export Quantity Discounts

1 YEAR WARRANTY

F..?,.,,

525" 3M Brand Diskettes

EMI.

350" 3M Brand Diskettes

DS-HD

Oi
?
CI
16 49

3M DATA CARTRIDGES
DC-2000
DC-300XLP

14.29 DC-600A
17.99 DC-6150XTD

19.95
20.95

3M COMPUTER TAPES
777 -1
2"
/
-24K 055 ... 11.95
TELEPHONE LIN

•Auto. switch
•Voice-guided
•Compatible w/ all
phones, FAXes,
PC FAXes &
answering
machines

NETHER E

DEC -TK -50

$145 Lolled

(800)292-7771
VISA, WC

Z",‘-...1 rI
."N
A
DD ON

For demonstration N--:"17MERICA
call or FAX
ovisim HOHSA Corporallon
(714) 859-2110
15 Whatney, Irvine. CA 92718
Circle 12 on Reader Service Card

•IBM/ANSI compatible at 800*/1600/3200 bpi
•Controller, cables and software included
•Interfaces for PS/2*, Xenia* and DEC*
•SCSI*, AT or MCA* Bus I/O at 25/50/100 ips
* OPTIONAL

SHOWN W/OPTIONAL DUST COVER

AKSystems Inc.
20741 Marilla St.
TEL:818/709-8100

Chatsworth CA 91311
FAX: 818/407-5889

Circle 15 on Reader Service Card

YOUR
MESSAGE
THRU

ALL needs! ANY computer!
•PC Software Included

MEASURMENT TO GO

•Stand Alone Ability
•Laptop & Handheld
•
•PC & MAC Cards
4
• Inexpensive

rillIalumwm11111111111111

LLSXCLI:t
Circle 93 on Reader Service Card

479

5.25 "BASF Brand Diskettes.
.
...

73,9 .

3.50" BASF Brand Diskettes

.... .

Li
a
ea'
8

Let P
'owerline transform your PC/XT/AT/386
into amulti-line vojaprocessing command,"
center. Have youMbmputer intelligently
process your sales, inquiries and mes.sages. Complete package.

e

Single Line (seam) ..$295.00
Muni-Line
$895.00
(Developer/OEM packages aCIabIei
VISA •
Mc •
AMEX -COC

Call: (415) 652-9600
FAX (415) 662-5311

TALKING TECHNOLOGY, INC.
4383 PIEDMONT AVE.. OAKLAND, CA 94611

Circle 274 on Reader Service Card

600' w/tape seal

695

1200' w/tape seal

300' w/tape seal

545

k
Yj

DataLifePlus vebairni
liflowp,‘ ,
/,,,...ii,d
in

DS-DO

From the people who make CUPL and ALLPRO.

LOGICAL
LI•VIC•le, INC

1201 NW. 65th Place
Ft. Lauderdale, FL 33309
FAX (305) 974 8531

1-800-331-7766
Circle 145 on Reader Service Card
(DEALERS: 146)

Quantity Discounts Available

5
?'t

10 49

350" DataLife Diskettes

1695

Premium Duality
Color Diskettes
5.25" DS HD

3.50" DS-DD

69,58.
3.50" DS-HD

.69

Color-Bulk

n99 Colorpack
o —.. In Plastic Box

139
3.50"
1R95
DS/HD 2MB 1v,Er....

3M HIGHLAND DISKETTES
GREAT QUALITY AT ECONOMY PRICES!!
5.25" DS-DD

3
79
.0

5.25" DS-HD

689

3M Highland

130>

14

350" BRAND NAME

P1110%

BULK DISKETTES
.25*

-WITH

525" DS/HO

.49*

350" HU

3.50" DS/HD

.49

1.29

SIE:EVES, LABELS AND W. l' Tilts

CALL FOR BEST PRICES ON MAXELL,
DYSAN, NASHUA & SONY DISKETTESII

CUPL PLD complier, the most powerful language
for the state machine logic design, now allows
front end design entry with popular schematic
capture packages such as OrCAD. P-CAD, Schema
Hi-Wire, PADs or RACAL. CUPL supports all PLDs
and carries the most extensive update program.
Available on MS-DOS", Apollo", SUN', VArand
most UNIX oased platforms.

01111/1CM., Inc.

.69

Color-Bulk
Colorpack In Plastic Box

BOX

525" DS/DD

LOGICAL

DS-HD

5.25" Datalife Plus Diskettes

.39

Sets The Standard

Not
Protected

and Micros. It's your best bet when low cost
and quality are both important.

795

Verbatim

PALIPLD SOFTWARE

made in U.S.A.

HUSKY -programs EE/EPROMS, CMOS PLDS,

7
,,
..., .

14".. .

2400' w/tape seal .... 10.95

EER BO%

$695.00
includes
One Year
Update
and
Warranty

US-HO

BASF 5.2F 0S-DD No -logo Bulk

729

UNIVERSAL/GANG
PROGRAMMER

MI

Quantity Discounts Available

5.25" DS-DD
%ONO'
vie V9ICE
C I:i
i
.
1
1
1
.
L! TgLI
EUR
NK
GETING

§,
Call for applications info: (201) 299-1615
P.O. Box 246; Morris Plains, NJ 07950

39.95

DS -DD

Km)

•OEM & VAR
•RTU's

Call for FREE DEMO DISK!

DEC -TK -52

":' BASF

5
7,. .
8
,,

•Serial, Modem, & Bus

Specialists in portable and battery backed up
as well as PC compatible modular systems

25.95

.
32 •••• with sleeves, labels &VIIIP tabs

DATA ACQUISITION

l oot

700- 1
/
2"-2400"-055 ... 12.95

777 2 /
1
1200' 055 .... 8.95 700 2"
/
1
2400' C143 _13.45

1201 NW 6515 Place
Fl Lauderdale, FL 33309

Fax: (305) 974-8531
1-800-331-7766

Circle 147 on Reader Service Card
(DEALERS: 148)

TERMS: No surcharge on VISA. Mastercard or AMEX
Order packaging and processing =$2.95 per order. COD
orders add $3.95. PO's accepted from recognized institutions
on Net 30 days. L/C, T/T and Bank Draft acceptable. Price
quoted for case (100 disks or 10 cartridges). For quantities
less than 1case add 10%. SHIPPING: UPS surface
$1.95/5 cartridges; $0.95/50 diskettes. (Prices subject to
change without notice. Errors and omissions not accepted
All warranties are from manufacturers
Toll Free Order Line

Information Line

1-800-523-9681
TLX-9102404712

1-801-255-0080
FAX-801-572-3327

El DISKCOTECH
213 Cottage Avenue
P.O. Box 1339
Sandy, Utah 84091
JULY 1990 •BYTE
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Intel Math Coprocessors

8088 or 8086 Systems
8087
5MHz
$89.95
8087-2
8MHz
$129.95
8087-1
10MHz
$169.95
80286 Systems
80287
6MHz
$139.95
80287-8
8MHz
$209.95
80287-10
10MHz
$239.95
80386 Systems
80387-16
16MHz
$349.95
80387-20
20MHz
$399.95
80387-25
25MHz
$499.95
80387-33
33MHz
$649.95

8Ons. 256Kx9

41256A9A-10

100ns, 256Kx9

QUALITY PRODUCTS • COMPETITIVE PRICING • PROMPT DELIVERY

$54.95
$44.95

421000A9A-70 70ns, 1Mx9

$169.95

421000A9A-80 80ns. 1Mx9

$124.95

421000A9A-10 100es, 1Mx9

$116.95

94000L-80

80es. 4Mx9

$499.95

94000L-10

100es, 4Mx9

$499.95

SIMM Modules
41256A9B-80

80ns, 2560)(9

$49.95

41256A9B-10

10Ons, 256Kx9

$39.95

421000A8B-10 10Ons. 1Mx8

5109.95

421000A9B-70 7Ons, 1Mx9

S139.95

421000A9B-80 8Ons. 1Mx9

S119.95

421000A9B-10 100es, 1Mx9

$113.95

94000S-80

80es. 4Mx9

$499.95

94000S-10

100es. 4Mx9

5499.95

• Fully IBM AT Compatible
• Free! DR DOS (Disk Operating System)
Software Included
• Free! QAPLUS Diagnostic Software Included!
• Free! WORDSTAR EASY Word Processing

•9600 Baud Communication Rate
•Unit will turn the computer on,
send or receive FAX, then turn off
•Features: Multiple Telephone
Directory, Scheduling System
and Transaction Log

$299.95

5MHz. V20 Chip
8MHz, V20 Chip

$5.25
$6.95

UPD70108-10 10MHz. V20 Chip $10.95
UPD70116-8 8MHz, V30 Chip
$7.95
UPD70116-10 10MHz, V30 Chip $13.49

Software Included!
•512KB RAM Included, Expandable to 4MB on board
•8/12MHz Keyboard Switchable Operation
•AMI BIOS ROMs Included
•Fliptop Case w/200 Watt Power Supply
•Teac 5.25" 1.2MB DSHD Disk Drive
•Parallel Printer Port, Serial

Jameco 8MB EMS RAM
Expansion Card

JE3008

12MHz 80286 Compatible

$599.95

Kit

SEIKOSHA

Seikosha Printers

A SEIKO GROUP COMPANY

9-Pin IBM Compatible Printer
• IBM AT/286 and compatible computers
•Capable of operating at a bus speed of
12MHz •Expandable up to 8MB using 1MB
SIMM modules in increments of 2MB (zeroMB on-board) •Selectable configuration

SP2000

JE1084

24-Pin Multi-Font Wide Carriage
IBM Compatible Printer
SL230
$499.95

$199.95

Sony 3.5"
720KB
Disk Drive

SCK2 Ophonal Kit allows Color Pnnting on the SK3005

•Documentation included

MPF11
SMK

$199.95

24-Pin High-Quality IBM Compatible Printer
SL90
$329.95

9-Pin High Speed Wide Carriage
Black & White /Color IBM Compatible Printer
SK3005
$469.95

•IBM PC/XT/AT Compatible
•Double-sided, double-density

$69.95

Disk Drive

5.25 Installation Kit for MPF11

Dynamic RAMs

$14.95

A.R.T. EPROM
Programmer

•Baby size motherboard
•Expandable to 1MB RAM using 256KB DRAM
chips or 4MB using 1MB DRAM chips

120es, 16Kx4

$2.25

7/AS441645

15Ons. 16Kx4

$2.00

4116-12

120es, 160x1

$1.49

• Uses 100ns DRAMs

4116-15

150ns, 160x1

$1.09

4116-20

20Ons, 160x1

$.89

•8/16MHz hardware or keyboard
selectable operation

4164-100

100ns, 640x1

$2.75

4164-120

12Ons. 640x1

$2.39

4164-150

150ns, 64Kx1

$2.15

4164-200

200es, 64Kx1

$1.75

41256-60

6Ons, 2560x1

$5.25

41256-80

80es, 2560x1

$3.75

41256-100

10Ons. 2560x1

$3.15

41256-120

12Ons, 256Kx1

$2.95

41256-150

15Ons, 256Kx1

$2.59

41464-80

8Ons. 64Kx4

$5.95

41464-10

100ns, 64Kx4

$4.95

41464-12

120ns. 640x4

$3.95

41464-15

150ns, 640x4

$3.59

511000P-70

70es, 1Mx1

$13.95

511000P-80

80es. 1Mx1

$12.95

511000P-10

100ns, 1Mx1

$12.35

514256P-80

80ns, 256Kx4

$13.45

514256P-10

100es, 2560x4

$12.95

•Additional 1MB with 256KB DRAM SIPs or 4MB
with 1MB DRAM SIPs for atotal of 8MB

•AMI BIOS ROMs included
• Programs all current EPROMs in the
2716 to 27512 range plus the X2864 EEPROM • RS232 port for connection to
computer (required) •PC Software included

• 16MHz CMOS Harris CPU

EPP

JE3010

$179.95

Metex Digital
Multimeters
General Specs:
•Handheld, high
accuracy •AC/DC
voltage, AC/DC
current, resistance,
diodes, continuity,
transistor hFE
•Manual ranging w/
overload protection
M3650, 365013 & M4650 only:
•Also measure frequency and capacitance
M4650 only: •Data hold switch •4.5 digit

•Supports all NEAT® CHIPSet'' functions including
shadow RAM, LIM EMS 4.0, RAM re-mapping,
selectable wait states, memory interleaving. etc...

15Ons, 16Kx 1(CMOS) $2.79
icons, 640x1 (CMOS) $6.95

6264LP•15
43256-10L

150ns, 64Kx1 (CMOS) $4.95
100es, 2560x1
$10.95

43256•15L

150es, 2560x1

$9.95

62256LP-15 150ns, 2560x1 (CMOS)S10.95

M3610
M3650
M3650B
M4650

3.5 Digit Multimeter
$49.95
3.5 Digit Multimeter w/Frequency
Capacitance
$69.95
Same as M3650 w/Bargraph
$74.95
4.5 Digit w/Frequency, Capacitance and
Data Hold Switch
$99.95

•Battery-backed clock/calendar
•Five 16-bit and three 8-bit
expansion bus slots
•Size: 13" x8.5"

$299.95

Jameco 20MHz 80386
Motherboard
•Baby size motherboard
•Expandable to 2MB RAM using 256KB SIPs,
8MB using 1MB SIPs or 16MB using the
optional JE3530 memory card
(Please note the minimum RAM
expansion is 4SIP Modules at atime)
• Uses 10Ons SIPs
•Includes battery pack
•8/20MHz keyboard selectable operation
•AMI BIOS ROMs included

6116P-3
6264LP-10

SL90

$149.95

Jameco 16MHz 80286
Motherboard

TMS4416-12

Static RAMs

Shown wall EGA Option (nor ocluded)
JE1059 EGA Mondor and EGA Card....5509.90
(See Right)

(RS232) Port, Game Port
•Fujitsu 101-Key (Enhanced) Keyboard

NEC V20 & V30 Chips
UPD70108-5
UPD70108-8

Jameco 12MHz 80286 Desktop Computer Kit

Niche Tek 9600 Baud
FAX Board

FAX96

SIP Modules
41256A9A-80

24 Hour Order Hotline (415) 592-8097

•Shadow RAM for fast BIOS and video performance
•Adjustable bus speeds and wait states

•8expansion slots -one 32-bit (for
optional memory card), five 16-bit,
and two 8-bit
•Size: 1T x8.5"

JE3520

20MHz 386 Baby Motherboard

JE3530

8MB 32-bit Plug-in Memory Card for JE3520 (Zero MB RAM)

$629.95
$129.95

Partial Listing • Over 4000 Components and Accessories in Stock! • Call for Quantity Discounts
330

BYTE •JULY 1990
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Request Jameco's 1990 Catalog for aComplete
Listing of Components, Test/Measurement Equipment
and Computer Products

ameco

ELECTRONICS

Floppy
Disk
Drives

Jameco
Digitizer Tablet

Jameco 20MHz 80386 Desktop Computer Kit

MF353B

•Fully IBM Compatible
•Free! Concurrent 386 (Disk Operating System)

Mitsubishi

Software Included
•4MB RAM Included, Expandable to 8MB on board,
16MB with optional expansion board
•8/16/20MHz Keyboard Switchable Operation
•AMI BIOS ROMs Included
•Fliptop Case w/200 Watt Power Supply
•Conner High-Performance IDE 3.5" 40MB
Hard Disk Drive
•Teac 1.2MB Floppy DSHD Disk Drive
•Multi I/O Card with Universal Floppy Controller
•Fujitsu 101-Key (Enhanced) Keyboard
Shown with VGA Option (not included)
JE2059 Multiscan Monitor and VGA
Card....$669.90 (See Below)

JE3551

•AutoCAD 10 template and fourbutton puck • Resolution: up to
1016 lines per inch • Accuracy:
±025" • Emulates three of the
worlds most popular formats:
Summagraphics MM, Summagraphics Bit Pad One, Calcomp
2000 • EEPROM allows custom
configuration

MF353B

35" 720KB Internal Drive

356KU

35 1.44MB Internal Drive ..

FD55B
FD55G

5.25" 360KB Internal Drive

Compatible

•4.Scanning
Window

Cards

•400 dpi

.1E1057

$49.95
$49.95

360KB/720KB/1.2MB/1.44MB Floppy Disk Controller Card (PC/XT/AT)

Monochrome Graphics Card w/Parallel Printer Port (PC/XT/AT)

JE1 052

Color Graphics Card w/ Parallel Printer Port (PC/XT/AT)

JE1055

EGA Card w/ 256KB

JE1057

8/16-Bit VGA Card w/ 256KB Video RAM (PC/XT/AT)

JE1060

I/O Card w/ Serial, Game, Printer Port & Real Time Clock (PC/XT) ... $59.95

Video

$49.95
$139.95

RAM (PC/XT/AT)

$199.95

JE1 062

RS232 Serial Half Card (PC/XT/AT)

$29.95

JE1065

I/0 Card w/ Serial, Game and Parallel Printer Port (AT)

$59.95

JE1077

Multi I/O Card w/ 360KB/720KB/1.2MB/1.44MB Floppy Controller (AT)

$99.95

MUM

EGA, VGA & Multiscan Monitor Packages
Relisys 14" EGA monitor and EGA card package
(640 x350 max. resolution)

JE1059

$509.90

EGA Monitor & EGA Card

package (640 x480 max. resolution)
Multiscan Monitor & VGA Card

SCANP
$219.95
siNIM111•1111111111.1111=NIMIllo
Logitech
Mice
MSER

6669.90

Software

MEI 100-Key
Microtype Keyboard

40MB in 40 minutes •Back-up 60 to 120MB
with extended tapes and data compression

$79.95
111111•11e.

software •Includes 40MB tape cartridge

DJ10
KE10
TB40
TB60

9600E
Pictured

External Modems
D9191,0,909 '200 Bauo
Dalanoncs 9.,On BaJd
Promelneus 960C BaJo

J

$89.95
$149.95
$699.95

40MB Tape Back.Up

$329.95

Esternal Enclosure Kit

$149.95

40MB Tape Cartridge

$24.95

60MB Tape Cartridge

$32.95

M•il OOrrdderElectronics •Worldwide

ameco

ELECTRONICS
1355 Shoreway Road, Belmont, CA 94002

24 Hour Order Hotline
(415) 592-8097
$50.00 Minimum Order
FAX's (415) 592-2503 or (415) 595-2664
Telex 176043 -Ans. Back: Jameco Blmt
Data Sheets -50c each
For a FREE 48-Page Flier send $2.00 to cover
First Class Postage and Handling
tt.) 1990 Jameco Electronics 7/90

Supplies
IBM PC/XT/AT

40M13 (46ms) 3.5"HH (Kit)

• IBM PC/XT/AT/386 Compatible • Back-up

Modems

Compatible
Cases and
Power

Compatible Keyboards

40MB (46ms) 3.5'HH

Back-Up

PS/2 Mouse & MouseWare

Modems lisled above Include ProComre Software

$629.90

30MB (68ms) 3.5'HH (Kin

$249.95
$299.95
$389.95
$329.95
$369.95
$429.95

Memory
Systems
40MB Tape

$99.65

Ware Software

MPS2

1200C
2400C
9600E

30MB (68ms) 3.5'HH (Kit)

Mouse w/Bus Board & Mouse-

(640 x480 max. resolution)
Card

30MB (68ms) 3.5'HH

20MB (68ms) 3.5'HH (Kit)

$229.95
$289.95
$339.95

Colorado

$89.95

Software

MBUS

IBM

VGA Monitor &VGA

M8438
M8438XT
M8438AT
M8450
M8450XT

20MB (68ms) 3.5*HH (Kit)

(Kit) includes Hard Disk Drive, Controller & Cables

Serial Mouse & MouseWare

Relisys 14" VGA monitor and 16-bit VGA card package

JE2061

20MB (68ms) 3.5"HH

M8460AT 40MB (46ms) 3.51-1H (Kit)

Internal Modems
1200B J,vzo occeao
$49.95
2400B Jan,co 2400 Baud
$99.95

Relisys 14" Multiscan monitor and 16-bit VGA card

JE2059

M8425
M8425XT
M8425AT

RLL

•IBM PC/XT/AT

Compatible

$89.95
$99.95

MFM

JCAD Digitizer Tablet $199.95
Stylus Two Button Stylus .... $39.95

Scanner

Jameco IBM
PC/XT/AT

JE1043
JE1050

525" 1.2MB Internal Drive.-

Logitech ScanMan Plus

%Wide*.

$109.95

Teac

MiniScribe
Hard
Drives

$1949.95

20MHz 80386 Compatible Kit

$99.95

Toshiba

CA Residents Add
6.25%. 6.75% or 7.25% Sales Tax
Shipping -Add 5% plus $1.50 Insurance
(May vary acco ding to weight and shipping method)
Terms: Prices subject to change without notice.
JE1030

JE1010

FipTcpStardard Pena case

$39.95

JE1011

SIdeStinctodPC/XTCase

$39.95

JE1030
FKI34700

JE2015

• Saves an amazing 60% of the desk
84-Key Standard AT Style
Layout

FKB4700

•IBM PC/XT/AT/386 Compatible

101-Key Enhanced Layout
with 12 Function Keys

659.95
869.95

space

used

by

equivalent

standard

keyboards

MIRU

$129.95

Items subject to availability and prior sale.

JE2012

9) ran PCDCf Poker sway
200 iiwa Baby AT Pa« &Loy

JE21711
JE2012

VerticalCasew3COW Port Supply

JE2019

refer to

$89.95

300watt AT Power Supply

Fip-Tcp Baby AT Case

Please

$59.95

JE1032
JE1035

Sln-Verbcal Case w/209W Pwr

Complete list of erms/warranties is uva table upon request.
IBM is aregistered trademark of internasonai Business Machines

Mall Key 1

$139.95

$269.95
siee $169.95

ordering
11•1411AIMMIII•011111•

$69.95

Customer Service -Technical Assistance •Credit Department •All Other Inquiries •(415) 592-8097
Circle 129 on Reader Service Card

when

MasterCard

•7AM -4PM P.S.T.
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SUMINEA 8PECULS

HEWLErr-FMCK/A\RD. â ©COXPL.2 PROD11,ECITe
We Accept International Orders.
We Accept Purchase Orders from Qualified Firms,

ESTABLISHED 1976

Universities and Government Agencies

MAIL ORDER DIVISION

VISA

op
MG 9 - 8Ons
MG x9 -12Ons

$549
$70

MG 9 100ds
MG x9 8Ons
MG a9 7Ons
ALSO IN STATIC

$80
$85
$100
COL

)56

30F21333
Module

1MG
1MG
1MG
1MG

6450603
For 701361 .70.121
50Z 8 50SX
1MG x9 -8Ons
$118
6450375
1MG For 80-041

$73
$80

$120

)2MG)
uper
(1MG)
port 286 (4MG)

$369
.$35
$11

256 4 .12005
256 x4 100ns
256 e4 8Ons

$199

S7.50
$8.51)$9.00

$1.40
$1.99
$2.49

$36
$72

MODEL 30-286

PART NO

1MG x9 10Ons
30F5360(K11-204)

Pratakon 28
Jkstalon
lam a e286

I
$249
$249
$190

4 -150ns
4 -120ns
4 -10005

.

131=11111313

2 & 2D(4 MG)

& 3 (OK)

$179

2P & 3(2 MG)

$269

2P & 3 (4 MG)
5YEAR WARRANTY

$449

(min qty 20 pcs)

$5.00
$180
9240
9330
$7.50
012.00

1MG

2MG

3.5MG

$399

$529

MODEL

1MG

2MG

4MG

LP6000

$299

$399

$529

Upgrades for Canon, Facit, Fujitsu and

5YEAR WARRANTY

MODEMS

EVEREX Evereom 12

AND
HAYES COMPATIBLE

Internal 1200

MODEMS
BAUD

Includes Microsoft compatible

$369

MONO
/GA WONDER 256`.

52566

voleo memory.

user upgradable) Same as VGA wonder 512°.
in 4 colors

AST

$175

PRODUCT

UNITEX 2400E

$269

JPER VGA 800 X 600 Resolution/ 256K RAM 8
Df

16 bh 132 col X 50.4325, LIM Dnvers 800 X

500 drivers for Windows. Auto CAD

$169

SA 640 X480 Resolute:1,2561e RAM. 8or 16 bd

$139
requencynramtors 640 X480

752 X410i 256K

$119
IA 640 X 350 Resolution 2566 RAM

$129

)NOCHROME GRAPHICS CARD
$39
amth PAR por •MGAMesuleg
ROR GRAPHICS CARD
RGB color tenth PAR pod. MGA/CGA/Hercules

.$39

$119

IA CARD

640 x480. 16 color. EGAM4GA/CGA/Hercules
IA CARD
$149
1024 x768. 16 color. VOWEGDAMGA/CGA

332

AT 06 bit bus)

wIth 2MG

0011,‘ (4800 baud)

VNITEX PRICE

UAL 002FX (9600 baud)

VNITEX PRICE

SCAN
MAN
ior crank-Ida

$199
$299

FIR1NŒR)N
LS300

compatibly nub the
Menlo. 1•12. PAS.
Sean nun le a 1-4119 Mule.
Reelution Scanner. Pral tine
worn image generation ehire
wanninh
loinctlo, hand
wanner make. rasing 5reur
wanned Image. aeimpla woe
or riot hand.
I 61.18120
,
INCLUDES
CALCULUS
EZ-FAX

9

$319

Maxtor High
ex.-Merrier,
wee graphic
wanner. entomatieraam rod,
per oh. up to Sharers. pmo idas
up o 325hadr. it gray.

$529

41110.

ADVANTAGE
Provides up to
15MG of Extended
Memory and does
Rocklin to 640K •For
AT (16 bit bus) Has
one senal port. one
parallel port an
optional 2nd serial
port and an optional
game part
CMOs

standard

with 128K...

$109

141.0113BI.

$589

INCLUDES
CALCULUS
El-FAX

with 640K ...

we,

5 MG

$175
$259

TERMS AND CONDITIONS
No surcharge tor MC or VISA
Terms MC •VISA •COP •CASH •AMEX add 45
Purchase Orders hom gualihed hens
20% restocking lee oh non-delectrve returns
Prices subject to change

SEND ALL MAIL ORDERS TO
P.O. Box 19772
Irvine, CA 92713

$69

VOSER 2 Add 2nd senalport to I0 AT or liG XT

$1595

BOCA MCA PARALLEL CARD
pod to PS.2 System

UNI-002.RT
Tess speed plus parameters
64,1 :56 51 11,1 ,1

serial and •pa•allel porldo PS/2 Systemet

EVEREX
$149.95

RAM :1000 DELUXE Up to 3MG
SetextaPly
memory
addresses.
fapanded
Memory
Speorlicatons (EMS) 40 OS -2 Can be u cdte
Dadra' base memory up lb 640K and th. rest as
expanded and -or extended memory Uses2BIK
DRAM
Wrth 512/Y
$139

$99

RAM MOO Lb to 8MG capacrly support at/ base.
_ le ded or eaparded memory in any
comboaion Fully comparable with Lotus_ Intel.
Morasott EMS 40. EBAS
Supports Multi
Taskng ana DMA Malt Taskrng in hardwam

IYEAR WARRANTY

Software =Blamable (no dip switches ta se!'
Full 16MG window for lecure moans on
ZE.,
wad rta .e. uses IMGD.RAM

$279

Ht. all popular Micro

Chennel computers including IBM PS/2
Models 50, 500, 55, end Kr Can yoyde up to
16140 af extended memory resod 2 Paso),
LIM,EMS Vet 40 expanded nerrory -all or a
portion with the blest _IM 40 soravare
applcasons Suppols DOS. 00 ,2 %Eh X and
UNIX. Simple to testa/ no svetches to set
SOFTWARE included Jseu 2560 a9or 1MG
9
$

sum..

MEMORVZATION'

Fits es popular ,A21.
6,
9
0

Chennel computers including IBM PS/2
Model. 70 and 80. ;."..;an arevde um to 16MG of
ealendeo memory rusarg 2 beard: y LIM,EMS
Ver, 4 repanded men-my ail or aaorta o with
thelates1.1M 4°software applÉabons Supports
000.0E2. XENIX analTNIX. Smote lo install
no svatches to sel SOFTWARE oncludect Uses
256K agar 1MG
SIMM
$309
CONCENTRATION Sheen popeler 2561386
Including thlrtline systerre INee
the IBM $7296. Fo ir modes Ji operation are
evadable Opto 15Moi of ATerdenedad mammy.
Up to 32MG under the nv LIM/EMS4 0. 0-640K
conventonal memme. ye up to 128MC. high
speed ram disk rush-a tor ooards &Peons
DOS. OS 2. XENIX.L.NUO3e6, WINDOME,386
and other multi-user rewronmerns
Totally
swhchlres Installahon SOFTWARE Included
Uses 25EK 9ands. WIG os SIMMs $389
CCITPULOYn

1;AI/119000 Up to IOMG capacrty-supporPo base
erdended or expanded momorpnanr
combonatron
Compalble with Lot,. Intel.
Slcrasoft EMS 40 Operates with no addoonal
wait slates Uses 1MG DRAM
$179

3 BUTTON MOUSE 3.1crcsofl Compatrb e
wsottware included
384 Multifunction Card -for PC/XT

$49
$89

Expands to 304K-SEROAR ,CLK,Garne cool
Usons 64K DRAM

TOSHIBA
512K for Tostrara 13107E
2MG tor Toshrba T1600
2MG1wr Tosh.ba 12100E _
2MG fry Toshrba T3100SX_
2MG h Toshrba T3200SX,
BAG try Toshrba 15000
2MG
-oshrba T5200
RAG lo r- osh ba 13200
SHARP
11-4G ler Sharp 5541
*MG fer Sharp 5541
ZENI T H
lean far ZendhSS,286

Corporate Headquarters
17222

39

$119.00

UNI.003RT
_
$199.95
Tests standard SIMM Mode-lea
256 X 0.256 X 9. IRIG SP imp 118

MEMORVZATION

Adds 1parallel
$89

BOCA MCA SERIAL/PARALLEL CARD Adc52

IMAM TESTERS

PLUS 286

Up to OMS
Expanded Memory Uses 256 x9or
1MG x9 SIMM.
Supports LIM4.0 and
OS -2 -Opto
12.5MHz bus -for

VOAT For 15 -Sn tus Has parallel pon. ser.
al part.
and ophonal 2nd ser al hort
.

TINY TURBO XT High-saeeo half slut accelerator
lor PC ST Accelerates you• FT3 ,XT up ta 4time;

RAMPAGE

vvIlla OK

romar end airs harrornom re, ...rem
r/Ise
omnpr5. the herroyeah
heralded rorre1.1.411,....
nled.111;frd101.15hure. ,ndinoaldol at
hen lord es, SOFFM ARE '41.1 RED

ftam -5pm
9am -1pm

BYTE • JULY 1990

$129

=WI. Cod etio-rwe FAX hoed
manulammel.
1111T Group III
Peed, tells =surely haekarrund
"mature
Allose uny
reprm.

Retail Office
4025 S. Industrial Blvd.
Las Vegas, NV 89103
Phone: (702) 732-8689
FAX: (702) 732-0390

Mon -Fri
Sat

24011 BAUD

EZ-FAX
rh, orat Hight! lowermaL Puna

LIM EGA 640 X 480 Resohnon on multiple
RAM Dnvers 'or Auto CAN. Windows and Lotus

External

$109

SUPER SPECIAL
*=.4.t..alculus

124 VGA 1024 X 768 in 16 mmullaneous colors.
50. 43.25 1024

599

UNITEX 24001 Internal 2400BAUD

$299

X 768 .800/600 dryers. '32 col...

$59

UNITEX 1200E External 12011 BAUD

Inaludes Microsoft compatible

640 ,480 in 256 colors 13: col

$25.00

$379

XT0241 For 8 bet bus Hasuock.parallal port.
serial port ono opronal 2nd serial pod
$49

$229

UNI-001 NT
.
Tests al oar arnMerS axcepf speed
6401-006,1 'Mal
64 x4 ,56.51 /My r

$160

extended or backbit memory nor PS.2 made 50.
50 Uses 1MG D-RAM ,reth OK
t160
with 2AAG
s;s19

ACCELERATORS

$69
$129

yet, BK
0,10 2MG

BOCARAM 50/60 Provides up to 4MG expanded.

TINY TURBO 286 Low-cent,Yegb-speed, rah slot
PC XT Accelerates your RC XT whh an 8151Hz
80286 n xroprocessar 8029; math chip socket

raster wrth a12MHz 8.2e6m peprmasso - 8C287
matt-chesockel
_
$259

1.379

BOCARAM 50Z Provides up to 2MG. 0vent stale
expanoed or emended memory lof BM P65,2
Models 5D502. 60 Uses 1MG D-RAM.

$229

RAMOUEST EXTRA 1632 The only 0-8MG.
wait stara card for Ph 2mod 50. 60. 884 w hrgy
fully supp els both 16 add 32.e memory access
Includes •SER and 1PAR hod plus afree serra
cable EMS 40and CS2compaloble Usrs 256k
and/or 11.40 SIMMS
$299

and
computers
Plugs into empty
ROM socket on
motherboard
Accurate to
1/100 sec.

EVEREX External 2400

except with 800,600 o 16 colms and 1024,768

Gua•arbsed EMS4 OendOS,2cornpahble. Easy
to in ear with only 4•Iraystrokes 11.as 216 ask
or 1MG SIMMS

XT

EVEREX Evereom 24 '
,eternal 2400 BAUD

UNITEX 12001 Internal 1200 BAUD

thal eavoles up to &Ara and two venal parts or.
one board tor the IBM FISI2 Models 50.60 8 80_

Clock for PC

Only

With 2MG

BOCARAM 30 Provides up to 2MG of tampon:1dd
memory loi IBM PSi2 model 25. 30 ana 8-bot Ora
PC that utt 00 35 inch loopy disks. U.ex 2666
D-RAM,
with
1149
with 2 MG
. >429

RAMOUEST EXTRAIS, only Mullounchon cara

memory. up to 8M e
of expanded.
Supports EMS 4.0.
Easy installation.
Software included.
Uses 256K or 1MG
SIMMs.

NO SLOT
CLOCK

$140
5349

BOCARASVAT I/0 PLUS ProvIdes up to YMG el
extYnded. expanded or backral meincy Fo - 16
bd sus. Operates up lo 33 MHz and re set Iwo
ratviare Has sera' androarallel port Lees 1151G
D-RAM,
With GI(
1165

ORCHID

For PS.2 MOD
50.60. 8 80. Up I.
12 MG of extended

$219

BOCARAM/AT PLUS %moles up to 8.5AG ol
extenaed.expanded or Isokhll mammy poeraes
pm s3MHz and is set tgru solhvare Laos 1MG
DRAM,
5We BK
5vrth 2MG

5 YEAR WARRANTY

IDEA
Max/MC

$199

we 512K

72

DESKPRO 386116

Call for quantity
lancing

101003 MB

S250

n:rni±rimaacusi
zurimmim

$7 5°ea

MEMORY UPGRADE

25Ecolors and 1024068 n161011015 Switchless
Installation

386 218025E
38/ S

VI 79

with 512K

BOCARAMeAT ormadese to 2MG LIM EMS.4 0
anew 4MG of extended. expanded et oaoulll
meney For 16 oil bus Operates up to 1515-11-s.
Usas 2566 D.RAM ,velh BK
.$140

MIMIEILI3EZE:=121
MICEIMMEMZEZEM

$225

_ $350
$450
$549
320

$299

-VEREX-

ti249S

$85

Same as TaphAT yeah 12.K

BOCARAM/XT Prorates ap to 2MG cl separated
memory fa 8 trot bus. Operates up to •2Mrs Uses 256K DRAM war 9K
$120

EXPANSIC:N BOARDS

MEMORY UP 3RADE KITS

EPSON LASER PRINTER

ATI TECHNOLOGIES

Displays Super VGA 8005600 on

MEMORY

0320

1

386 ,33.456125
8 SYSTEM PRO

1-9 UNITS

8MG

D-RAM (DIP)

4019 /4019E

IDEO ADAPTERS

and Hercules

2MG x 9 -8Ons

TOPHAT II

L
2MGI

LE11=21MIMMfflUDUIRMI
1211=18110SOUBMIREZEDM
EIMEMIMIELEIMIM MI

Toshiba are available -CALL

'GA WONDER 512 1°
r5l2K vgleo memory)
He performance VGAgaiphws 1005.regsler.
level compel/1111y o VGA .EGA. CGA. MDA

MODEL

TOPNAT - Does backhlr conyentrona memory
Iron 512 lo 64010 on AT- wIlh BK
$69

4MG

MG

1 MG
80nsX1

MODEL

WARRANTY - 2YEARS ON PARTS

MODULES

386 2070E 25 25E
..„.„
DESK PRO 286E.31365

70E61/121
50Z & 55SX

$235

MEMORY UPGRADE

$ 109

2P & 3(1 MG)

MODEL

$88
5115
$165
5120
_ $183
. $208
$2130
. $305

IBM LASER PRINTER

$89
$159
$249
$429

2 & 2D(2 MG)

ADD-ON

Module for

10 or more units

V.20 (13MHz)
V.20 10MHz

2 & 20

2 & 2D(1 MG)

COMPAQ MEMORY

6450604

CO-PRO

88
0386-16
0386-20
0386-25

$s
$s
$7

HEWLETT-PACKARD
LASERJET MODULES
2 & 2E (0K)

MEMORY EXPANSION BOARDS

MONTHLY
SPECIALS

256 a4STATIC COL

$110
$220

VIDEO RAM

64
64
64

INTERNATIONAL ORDERS: (714) 251-UNTX
(714) 251-8 689

INTEL MATH
8087-3(5MHz)
8087.2(8MHz)
8087.1
80287-6
80287-8
80287-10
80C287.12
803137-16
80387-20
80387-25
80387-33
80387 -SO

256 x9(FOR PS 2)
256 9 120ns
30F5348 IK11-2rea)

86 ,25.33.SX
86 ,16
86C
PART NO.

e_

$2.25
$2.60
$2.75
03.25
$3.95

84 1•150ns
0401 120m
64 1 100ns

6450604
9249
or 70E61 121.50Z 8555
•10 or more torts $23

ENITH 386 trIODUL ES

•Up to 200% Faster
than Intel.. Math -Ces
•5year Warranty
FOR 285 MACHINES
2C87-8
$185
2C87-10
$219
2C87•12 5
$280
2C87.20
$324
FOR 386 MACHINES
3C87.16
$305
3C87-20
$350
3C87-25
$450
3C87-33
$549

$7.25
$7.50
87.75
$9.00

256 x4

6450379
2MG for 80 1118311
$359

56

01 -120fas
a 1 100es
a1• 8015
a1• 7015

5001 150ns
56 1 12Ons
56,1 •10Ons
56 x 1- 80ns
56 e 1- 70n a

6450668 •For 70621
2MG a9 8009
0249

$21

86 ,25 ,33 (1MG)

4MG Memory
$949

6450372 2MG Module
for 6450367
$449

$26
$30

MG x8 -120ns
MG x8 •10Ons

MATH CO-PRO

1MG o 1

MODULES

9 .120,5
x9 10Ors
56 x9 - 8Ors

tir ADVANCED

D-RAM

SIMM SIPP

4MGaS181MGa9

1(
800)-533-0055

FROM ANY WHERE IN
THE US. &CANADA

Armstrong Ave. •Irvine, CA

92714

Phone: (714) 251 UNTX(251 868 9)
Fax: (714) 251-8943

Mon -Fri
Sat

7am -5pm
8am -2pm

169
1399
399

399
399
399
399
595
$509
$759
$199

We Accept International Orders.
We Accept Purchase Orders from Qualified Firms,
Universities and Government Agencies

ESTABLISHED 1976

nitex

Inc

1-(800)-533-0055

FROM ANY WHERE IN
THE U.S. &CANADA

VISA

MAIL CilkÉR DIVISION

INTERNATIONAL ORDERS: (714) 251-CNTX
(714) 251-8 6 8 9

nitex Hte

KCW BIEEr\'

tAUTHOEOZED EAS7HIBLY7ON
.f""t=

FOR 7110E

',0*PUTIER LOME

THE AFFORDABLE MC-10

16-BIT MC-20 SERIES

In the office, at home or for school, the MC-I0 means
power and economy that can't be beat !

Additional speed and powerfor business or advanced
personal use. The MC-20 microcomputer is the
cost-effective solution or today's businesses!

MC-10
• 8088-10mhz

MC-20
• 80286-12mhz (zero wait state)

• 512K RAM

• 640K RAM

• 1360K floppy disk drive

NI Add $25 for 1MB RAM

• 1parallel port

• 2:1 HD/FD controller

• 1serial port

• Add $10 for 1:1 HD/FD controller

• 1game port

• 11.2MB floppy disk drive

• clock/ calendar with battery back-up

• 1parallel Iport

• 84 keyboard

• 1serial port

• 150 watt UL approved power supply

• 1game port

• FCC class B approved

• 101 keyboard
• 200 watt UL approved power supply

• Dow Jones 48 hour depot service

it
OUR PRICE

FCC class B approved

• Dow Jones 48 hour depot service

$429

OUR PRICE

$649

1 YEAR WARRANTY

1 YEAR WARRANTY

HIGH-PERFORMANCE MC-30 SERIES
Incorporates advanced 32-bit processing with speeds of over 25MHz. Kaypro also features aline of 32-bit
microcomputers with cache memory and speeds of up to 33MHz. Tomorrow's.technology today !
MC-30SX

MC-30/20

MC-30/25

• 80386-16mhz SX

• 80386-20mhz

is 80386-25mhz

• IMBRAM

• 1MB RAM

• 1MB RAM

• 2:1 HD/FD controller

• 2:1 HD/FD controller

II 2:1 HD/FD controller

• Add $10 for 1:1 HD/FD controller

• Add $10 for 1:1 HD/FD controller

• Add $10 for 1:1 HD/FD controller

• 11.2MB floppy disk drive

• 11.2MB floppy disk drive

• 11.2MB floppy disk drive

• 1parallell port

• 1parallell port

• 1parallell port

• 1serial port

• 1serial port

• 1serial port

• 1game port

• 1game port

• 1game port

• 101 keyboard

• 101 keyboard

• 101 keyboard

• 200 watt UL approved power supply

II 200 watt UL approved power suppy

• 200 watt UL approved power supply

II FCC class B approved
• Dow Jones 48 hour depot service

• FCC class B approved

• FCC class B approved

• Dow Jones 48 hour depot service

• Dow Jones 48 hour depot service

OUR PRICE

$999

OUR PRICE

$1299

OUR PRICE

$1399

For 32K Cache Memory Add
1 YEAR WARRANTY

1 YEAR WARRANTY

$250

1 YEAR WARRANTY

CALL for other configurations

All Kaypro computers come equipped with DR DOS, the most advanced MS-DOS compatible
operating system available. It's extremely easy to learn and use, yet provides power and versatility

...r".""

"

that other operating systems just can't deliver.ln addition to a full one year limited warranty, Dow ==.=...= =
Jones features award-winning telephone support and fast 48-hour turnaround on parts and service. =

=7— == =

DOW JONES SERVICE

CALL for pricing on

Ranked No. 1 in quality of products and service in Fortune

FLOPPY DISK DRIVES

magazine's annual survey of corporate reputations.
On-Site Maintenance Service •48 hr. Express Depot Service

HARD DISK DRIVES

Service on time, as promised!

AND MONITORS

Retail Office
4025 S. Industrial Blvd.
Las Vegas, NV 89103
Phone: (702) 732-8689
FAX: (702) 732-0390
Mon -Fri
Sat

8am -5pm
9am -1pm

Circle 299 on Reader Service Card (DEALERS: 300)

TERMS AND CONDITIONS
No surcharge or MC or VISA
Terms MC •VISA •COC: •CASH •AMEX add 4%
Purchase Orders rom qualified firms
20% restocking tee or non detective returns
Prices subi.t :o change

SEND ALL MAIL ORDERS TO
P.O. Box 19772
Irvine, CA 92713

=

w

="em'

Corporate Headquarters

17222 Armstrong Ave. •Irvine, CA 92714
Phone: (714) 251-UNTX(251 -8 689)
Fax: (714) 251-8943
Mon -Fri
Sat

7am -5pm
8am -2pm
JULY 1990 • BYTE
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Circle 86 on Reader Service Card

BLACKJACK COMPUTER

Advertise your
computer products
through
BYTE BITS
(2" x3" ads)

Diskette Emporium
Box 402, 110 E. Hotchkiss Ave.,
Hotchkiss, CO 81419
Orders Only:
1-800-322-5254 (24 Hrs., 7days)
1-303-872-8955 (24 Hrs., 7days)
Inquiries: 1-303-753-3306
Diskettes

The ultimate card-counting
weapon, operated under complete
concealment within the casinos.
CPU, "magic" shoes, I/O switches,
sensors, power supplies, extensive
training and support provided. Win
consistently with the latest generation of the technology every casino
fears the most.

Bulk diskettes are sold in lots (multiples) of 50 for 5.25
disks and lots of 25 for 3.5 disks. These diskettes are
sold without sleeves or labels. The minimum is 1lot.
White Box is sold with 10-disks to abox plus sleeves
and labels. The minimum is 5boxes.

Bulk
Bulk
Bulk
Bulk
White
White
White
White

Box
Box
Box
Box

5.25
3.5
5.25
3.5
5.25
3.5
5.25
3.5

CREDIT
CARDS
COD
DSDD S .19
5 .18
DSDD
.55
.53
DSHD
.38
.36
DSHD
1.10
.89
DSDD
.26
.25
DSDD
.60
.58
DSHD
.49
.47
DSHD
1.20
1.15

PREPAYMENT
S .17
.41
.32
.85
.24
.55
.43
1.12

MITE
One Phoenix Mill Lane
Peterborough, NH 03458

Contact
(714) 865-1191
Circle 41 on Reader Service Card

Sleeves and Labels

For more information
call Mark Stone at
603-924-6830

Sleeves and Labels are sold in lots (multiples) of 100.
The minimum is 1lot.

Circle 48 on Reader Service Card

9-Track Tape Subsystem
for the IBM PC/XT/AT

Cross-Assemblers„,-..s.
Simulators as low as MD CO
Cross-Disassemblers...«.. s.
Developer Packages

CREDIT
PRECARDS COD PAYMENT
5.25 Paper Sleeves (100 pack) $3.00 $2.88
$2.79
5.25 Labels
(100 pack) 3.00
2.88
2.79
3.5 Labels
(100 pack) 3.00
2.88
2.79

as low as 1208.801. 850.03 Sevin9e)

ANew Project

Ribbons
Diskette Emporium carries over 150 printer and
many typewriter ribbons. Please write us or call us at
1-303-753-3306 (the 800 tel. number Order Dept. will
NOT have this information).

Take the industry by storm!!!
Storm Systems-The computer
that's lightning FAST!

Our line of macro Cross-assemblers are easy to use and full featured,
including conditional assembly and unlimited include files.

Get It To Market FAST

Don't wait until the hardware â finished to debug your software. Our
Simulators can test your program logic before the hardware is built.

No Source!

Amino, glitch has shown up in the firmware, and you can't find the original
source program. Our line of disassernblers can help you re-create the
original assembly language source.

Set To Go

Buy our developer paeliape and the next time your boss says Get to work 1.
you'll be ready for anything.

Quality Solutions

Storm XT-10
8088-1 Processor
640K RAM Installed
1Floppy Drive (360K)
Floppy Controller
20MB Hard Drive and
Controller
Mono Monitor
Mono Video Card
101 keyboard
1Parallel/1 Serial/
1Game Port
8 Expansion Slots
Software
15 Mo. Warranty
Fully Assembled and
Tbsted

Storm AT-12
80286-12 Processor
1Meg RAM Installed
1Floppy Drive (1.2)
Meg)
Floppy Controller
Mono Monitor
Mono Video Card
101 keyboard
1Parallel/1 Serial/
1Game Port
8 Expansion Slots
Software
15 Mo. Warranty
Fully Assembled and
lbsted

Mfgr. in the U.S.A.

Complete System

PseudoCorp has bean providing quality solutions for microprocessor

•

BROAD RANGE OF SUPPORT

Currently we support the following microprocessor families (with
more in development).

Intel 8018
RCA 1802, 05_
Intel 8051
Intel 8096
Motorola 6802
Motorola 6801
Motorola 6BHC11 Motorola 6805
Hitachi 6301
Motorola 6809
MOS Tech 6502 WDC 65002
Rockwell 65002
Intel 8080 85
Zlog 280
Hitachi H064180
Motorola 680k8
Motorola 68010
•
All products require an IBM
or compatible.

e0196

So What Are You Waning For? Call us;
PseudoCorp

$1024
6963

(804) 873-1947

)1e

9621 Irondale Ave., Chatsworth, CA 91311
Telephone: (818) 882-5822

FAX: (804)873-2154

Circle 223 on Reader Service Card

Circle 237 on Reader Service Card

Mfgr. in the U.S.A.

Cr. Card
Prepayment

PLIRLSTRR

Professional Development Products Group
71611imbk Shoals Blvd, Suite E
Nevpon Neva, VA 23606

200 MHz LOGIC ANALYZER

Complete System
Cr. Card
Prepayment

Now you can exchange data files between
your IBM PC and any mainframe or minicomputer using IBM compatible 1600 or 6250
BPI 9-Track tape. System can also be used for
disk backup. Transfer rate is up to 4
megabytes per minute on PCs and compatibles. Subsystems include 7' or 10 1
/"
2
streaming tape drive, tape coupler card and
DOS compatible software. For more information, call us today!

$880
$818

Due to the fact that we burn-in and test all of our
systems for 72 hours, please allow additional time for
shipping.

Terms & Conditions
Prices are subject to change. Minimum Credit Card
order is $20. Shipping Charges: Add 1.015 for each
5.25 Bulk Diskette; $.25 foi each 5.25 White Box;
$.025 for each 3.5 Bulk Diskette; $45 for each 3.5
White Box; $.15 for each pack of 100 sleeves; 5.15 for
each pack of 100 labels; 5.25 for each small ribbon;
5.45 for each large ribbon (indicated by an "."); $25
for each computer. The shipping charges refer to UPS
Ground shipped in the continental USA. For Parcel
Post, please double the shipping charges. The
minimum shipping charge is $1. Handling Charge: add
$1.50 per order regardless of the order size. Sales
Taxes: New York residents, add 8.25%; Colorado
residents, add 5%. Payment Methods: We accept Visa.
MasterCard and American Express; COD is Cash or
Certified Check only (add 53.30 to order for COD fee).
for Prepayments, Personal and Company check orders
are held for 14 days.

$475

EPROM
8748/49
87C51...
EXOTIC's

5ns PALs
2Meg EPROMs
Parts added at your request.
FREE software updates on BBS.
Powerful menu driven software.

BYTE •JULY 1990

$1299- LA27100 1100 MHz) Price includes
$1899- LA27200 op MH z)Pods and Software

Call -(201) 994-6669
/

Link Computer Graphics, Inc.
4

Sparrow

Lwingston.

On .

NJ 07039

FAX 12011094-0730

334

•200 or 100 MHz max samp. rate (6 channel)
•24 Channels (50 MHz), Timing and State
•Optional expansion to 72 channels
•16 Levels of triggering
•16K samples/channel (6 channel mode)
•Variable, TTL, or ECL threshold levels
•3External Clocks and 11 Qualify lines
•FREE software updates on 24 Hour BBS

Circle 143 on Reader Service Card

Call -(201) 994-6669
/

Link Computer Graphics, Inc.

4Sparrow Dr., Livingston, NJ 07039
FAX:(201)994-0730

Circle 144 on Reader Service Card

canoe Full Page Scanner
Deluxe OCR Software... '198

Includes Free Photo Graphic Scanning and Editing Software
•300 Dots Per Inch
•Fast...7 Seconds Per Page
•Automatic Sheet Feeder
•Up to 32 Gray Scales
•Includes PC/AT Interface Card •One Year Canon Warranty
•Software Selectable 300/200/150/75 DPI

JADE

$698

Monitor Optional

Monitor Optional
.8088 microprocessor run
mng at 10 MHz or 4.77
.6401(B
•5.25' 3601(8 Drive
.Dull diskette dnve controller

•80286 processor running at
12 MHz or 20 MHz•
•Zero wart state
•1Megabyte of RAM
•1.2 M8 or 1.44 MB drive
•Hard/floppy controller
.Six 16-Bit & Two 8 Bit
expansion slots
.102 key enhanced keyboard

.102 Key enhanced keyboare
.Par allel ponter port
•Eight expension slots
•henal RS232C pal
•Game Port
•Clock/Calendar
•150 watt power supply

1

.8087 socket
.Front panel display

20
Megabyte

I

Floppy
Only

Complete VGA System

8087
88
8087-2 ...$118
8087-1 ...$158
80287 ....$128
80287-8 ..°198
80287-10 .$228

KX-1180 ..$169
LX-810 ...$178
K(-1191 ..$238
FX-850 ....Call
KX-1124
$289
FX- 1050 ...
Call
KX-1624 ..$428
LQ-510 ...$289
LQ-850 ....Call
LQ-950 ....Call
LQ-1010 ...Call
LQ-1050 ...
Call
LQ-2550 ...Call
EPL-6000 Laser Printer.. Call

80287-12
80387-SX
80387-16
80387-20
80387-25
80387-33

.$278
.$318
.$348
.$388
.$488
.$598

ITT Co-Processors
2C87-8
2C87-10

Extra Ink Cartridge

$198
5228

2C87-12
2C87-20

40
Megabyte

I

$1698
$698
$848
sga

HEWLETT

Accesso r' 1[0
tor sice
PACKARD
Pacific Page PostScnpt U 11P/III
Pacific Page PostScript U II
POP 25 in 1(172 Fonts)U 11/11P
POP 25 in 1(172 Fonts) U III
PDP Plotter in aCatridgellP/11/111

'498
'278
'398

4 MB Memory Card for U 11/111)
Without RAM .98
1MB
198

2 MB
4 MB

798
'498

New! Memory Card for U IIP/III
Without RAM '148 2 MB
1MB

No Surcharge
for Credit Cards!
imam r

$998

$1398 1$1598

Complete VGA System

$13581 $1698 1$1898

$78
88

For 20 MHz add '498

For 25 MHz Cache add '998

For 25 MHz add '598

For 33 MHz Cache add '1798

Modem
2400 Internal
w/Software $74
Internal w/software
baud external
baud external
PS/2 internal

44
588
$128
'198

Trackballs
Logitech Trackman Serial
$98
$108
Logitech Trackman BUS
$88
MicroSpeed PC -Trac Serial
$98
MicroSpeed PC -Trac BUS
MicroSpeed FastTrap Serial ....$108
MicroSpeed FastTrap BUS
$118

Panasonic vaA

198 4 MB

298
548

Hard Disk Sale
20 MB 60ms
20 MB 35ms
30 MB 60ms
30 MB 35ms
40 MB 40ms
40 MB 28ms
60 MB 40ms
80 MB 28ms
120 MB 28ms
150 MB 23ms

1024 x768

$798

Drrve
OnlY

Kit w/
Controller

$198
$248
$218
$288
$298
$348
$388
$538
$698
$998

s248
$298
$268
$338
$348
$398
$448
$598
$768
$1098

40 MB Tape Back-up
150/250 MB Tape

$268
s628/$728

le .28 Dot Pitch

$468

LogItech
LogiMouse Hi-Rez. Bus
LogiMouse Hi-Rez Serial

s
)
3B
sgg

Microsoft BUS Mouse
200 DPI
w/Drivers Software

$48

Scanner
Diamond Flower HS-3000 Plus .$198
OCR Software for HS-3000
$88
Keyboard
102 enhanced click
Keyboard Drawer

sag
$34

JADE COMPUTER

11

5046. Hawthorne,
1-800-421-5500

4901 W. Rosecrans Ave. Box

California
Torrance. Costa Mesa. Woodland Hills
Kearny Mesa. Sunnyvale
Arizona
Phoenix

1
398

80
Megabyte

Complete MonographiCs System

Roland Plotters
D)<Y- I100
All Roland Models Available

$19

Georgia
Smyrna

Floppy
0nly

PanaSync Monitor
51098

Tripplite Line Stabilizer
600 Watt Line Conditioner
$98
1200 Watt Line Conditioner ...$158
1800 Watt Une Conditioner ...$188

Texas
Addison. Houston

3.3
4.01

1200
1200
2400
2400

Tripplite Battery Back-up
450 Watt UPS
$398
750 Watt UPS
$498
1200 Watt UPS
$698
31
/"Disk Drives
2
720K intemal/extemal.... $78/178
1.44 MB intemal/extemal .$88/188

V/54

Monitor & Hard Drive Options (16 MHz SX)

Mictosoft DOS

,11 HEWLETT
10rA
PACKARD
New LaserJet IIP
H.P. LaserJet III
H.P. Desklet Plus
H.P. DeskWrIter/For Mac
Extra Toner

•80397 Socket

10981 $13981 $1698
e

$1098 $1148
Panasonic

80

J Megabyte

•For 20 MHz System Add 5298

For Complete Color System add s100

EPSON

—FIRE BREATHING 386—

.80386 processor running at
•Full size case
16 MHz (SX). 20 MHz. 25 MHz •One 32-Bit. Five 16-Bit
Two 8-Bit slots
or 33 MHz
.1MB RAM expands to 4 MB •102 Key enhanced Keyboard
•7384K Shadow RAM
•'200 watt power supply
.1.2 MB or 1.44 MB Drive
•Clock/Calendar
.
Interleave Hard Disk/
•Norton SI. 18/21 ,31.6/31.6
Floppy Disk Controller
•Landmark 21/25.5/326/43.5

Complete VGA System
$

33 MHz Cache

$1898 $2398

$798 1$10981 $1398

$798 I$848

$898

25 MHz Cache

•2CX1 watt power supply
•80287 socket
•Clock/Calendar
•Norton SI. 13.7/203.
•12ndmark 16/259 •
•On, Year War rant V

40
Megabyte

25 MHz

$1398 $1498

Complete Monographics System

30
Megabyte

Complete Monographics System

$598

20 MHz

Monitor & Hard Drive Options (12 MHz)

Monitor & Hard Drive Options
Floppy
Only

Monitor Orytion.i!

—286 POWERHOUSE—

—A PROVEN
BEST SELLER-

'

16 MHz (SX)

12 MHz

$498
-

Super-386

PRO-286

Turbo-88

'11.111111

JADE COMPUTER

JADE COMPUTER

cow:pure:

398

List Price
$1895

Continental U.S.A.

California 902S1-5046
Inside California

213-973-7707

1-800-262-1710

10 Day Money Back Guarantee
IMBAC
f,,liCROCONAPUTEn

Not all items in stock at our nine retail locations.
Circle 128 on Reader Service Card

We accept checks, credit cards (or purchase orders from qualified firms and institutions.) No
surcharge on credit card orders. CA.. TX. GA. & AZ. residents add sales tax. Prices and availability
subject to change without notice. $4.00 minimum shipping and handling charge.
JULY 1990 • BYTE

335

TM

Intelligent Disassembler

Data Acquisition Processor'

"gives you all the C
language routines you
need to write an impressive scientific graphing
program of your own.
Highly recommended.*"
— PC Magazine

• 16 MHz 80C186 for general processing

Fresnel Integrals

•Over 100 commands without programming

Onboard Intelligence For IBM PC/XT/AT/386

•20 MHz DSP56001 for digital signal

processing

•Sustained digital signal processing of 10 MIPS
•FFT and FIR filtering without programming
•Acquires analog and digital inputs to 235K s/s
•Buffers and processes input data as required
•Updates analog or digital outputs to 250K s/s

•Custom commands may be written in C

C(z) =1:cos(0.5nt 2)dt

Call for FREE Demo Diskette

S(z) =f
o
'sin(0.5z 2)dt

Order
Now

M 1CROSTA R

(206) 881-4286
2863 152 Ave. N.E.

=1,M10R,Vm7s

Redmond, WA 98052
FAX (206)881-5494

Circle 162 on Reader Service Card

$395

Circle 254 on Reader Service Card

Macintosh® (no source code) $295
Circle 255 on Reader Service Card

Licensed for personal use only

DEC® VT100/102/52
& Tektronix®
4010/4014/4105
Terminal Emulator
for IBM® PCs

"its ease of use, high
resolution graphics,
emulation, and price
make it amore attractive purchase than the
other products.*"
— MINI-MICRO Systems
$195
Circle 256 on Reader Service Card

*Full reprints on request

Scientific Endeavors
508 North Kentucky Street
Kingston, TN 37763 USA
(615) 376-4146 FAX:(615) 376-1571

330 Central Avenue
Fillmore, CA 93015
FAX (805) 524-4026

Circle 53 on Reader Service Card

80/100
$CALL
1MBIT loons
$ 7.15
5142561a:ins
$ 7.50
41464 12ons
$ 2.75
41256 loons
$ 2.50
tf 41256 12ons 41MX
51258 8Ons
$ 3.75
if 4164
120ns
$ 1.90
•For E.gh ,speed. Z,p, Plcc, Senn,

•

Mara otertdoutigniti

80387.33
80387.25
80387.20
80387.18
8038755
80C287A
2C87.12
2C87•10
80287.10
80874

330778
armiz
200194
16n1-lx
/6rnlie
12rn1-12
127074

79504

$540 00
$440.50
$350 00
$295 00
$280 00
$260 00
$250 00
$19600
$202 00
$15500

•LP114785
27C101
27C512
27512
27C256
27256
211286

250ns
200ns
250ns
250,5
250,5
25005

270640
2764

200,5
250,

1700
915
775
525
425
4C4)
425
350

80,11E
0 ,On,1
1E

12 75
8,15

• CPU
1
, 30
V 20

I.C. EXPRESS
15140 Valley 13M7 Cuy of Industry.CA 91744

Customer service 1010, 333 woo

• Intel 80386 25 MHz processor
• Optional 25 MHz co -processor
• Up to 8MB page mode memory
• 8 MHz I/O speed
• Phoenix/AMI/Award BIOS
• 256K EPROM

• Shadow RAM BIOS by software
• Optional high-speed cache
• Passive back plane with seven
expansion slots

F. 1818, 369 1236

ORDER: (800) 877.8188 (Mon -Fr,

8,5 PST)
CALL FOR CURRENT PRICES t VOLUME DISCOUNTS
Pose Snows for cash FeassuCrerreisa ackl
Puces re subject to Camp
Stnenuen order $1800 81.2.2 11.21,93 UPS 010.0 SS 09. 87.83 (1 )))))
ALL leFICNAMISE 8 100. GUARANTEED WIT>, FROMM' MINER!.

Circle 120 on Reader Service Card

Terminal Emulation

Circle 208 on Reader Service Card

TEK 4105/4010

4
4

•Tektronix 4105
•Tektronix 4010/4014
•VT320, VT220, VT102*
•Picture files
•VGA and EGA support
•High resolution hardcopy

I

Single Board Computer

VT320
•VT320, VT220, VT102 emulation
•File transfer
•132 column modes
•Color support
•Hot key
•Extensive network support

Diversified Computer Systems, Inc.
3775 Iris Avenue, Suite 1B
Boulder, CO 80301 (303)447-9251
FAX 303-447-1406
Trademarks 1/1102. VT220 --- DEC. Tekfromr — Tektroncs

BYTE •JULY 1990

Serving Computer
Users Sin, 1982

SIMM

Cornu's Spiral

336

1'800•456.4123

CENTRAL

DYNAMIC RAMS

o

IBM® PC (with source code)

snO0p II is an intelligent,
interactive disassembler that
automatically comments each line
of code and labels jump targets.
sn0Op's tutorial disassembles a
specially commented file to explain
its workings to you. As you move
through the file you learn how to
identify data areas snO0p couldn't
catch and how to interpret what
you see.
snO0p correctly interprets all
instructions for the 8086-80386,
8087-80387 processors.
Cat. #SNOO, $49. 30 day money
back guarantee. Add $5.50 S&H,
CA & NY res, add tax. Visa, MC,
Amex, Discover. Order today!!

Circle 89 on Reader Service Card

468d9 MPU, 2 serial ports, 4 parallel ports,
RAM, EPROM, real-time clock, watchdog
timer, 44-pin 4.5
6.5 PCB
EXPANSION MODULES: RAM, EPROM, CMOS
RAM/battery, analog I/O, serial I/O,
parallel I/O, counter/timer, IEEE-488,
EPROM programmer, floppy disks,
cassette, breadboard, keyboard/display.

WINTEK
/710

WIntek Corp.
1801 South $treet
Lafayette, IN 47904
31 7-7424428

Circle 309 on Reader Service Card

PS/2
PS/2
PS/2
PS/2
PS/2
PS/2

mode 30/286
mode 50/30 meg
mode 70/60 meg
mode 80/40 meg
mode 70/120 meg
mode 80/115 meg
Call for other models

LOW

1895
2395
3695
4395
5595
Call

PRICE

LEADER

coinpAa

Compaq SLT 286-20/40
Toshiba T1000
T1000SE
Toshiba
T1200HB
Sale!
T1600-40 Meg
11000 XE/10 MB
T3200-40 Meg/SX40
75100-40/100
T5200-40/100
T3100SX
T1200 XE/20 MB
Zenith 286-20/40 Meg
Mitsubishi 286-20/40

Macintosh

WE STOCK

CITIZEN
OKIDATA
EVEREX
GOLD STAR

5095
4095
3595

TOSHIBA
NEC
WYSE
HITACHI

219
409

ATI VGA Wonder
Everex EGA

259
149

Ventura Publisher . 525
Clipper
435

Tatung 16 bit

239

WordStar 5.5
EasyExtra

Aldus Pagemaker . 495

PACIFIC
DATA

Nec Multisync IIA

499

Nec Multisync 3D

599

Magnavox EGA

339

Nec Multisync 5D

150
40

..2350

Samsung EGA

359

Sony 1302

619

PRODUCTS

P. Page II
P. Page IIP

459
365

R 1-2-4 Mem II

159

R One Meg IIP

180

P. 25 in One III
R Headlines

325
245

Everex 386-33 special

486
286 model 70
386 model 300c
386 40 Meg
386SX

AMDEK
HAYES
SAMSUNG
CALCOMP

PC MOUSE
MICROSOFT MICE
LOGITECH
MITSUBISHI

105
145
225
249
395
425
495
599

LX-810/LQ-510

199/339

LQ-850/1050
FX-850/1050

545/749
359/479

OKIDATA
320/321
390/391

IRWIN &ARCHIVE
TAPE BACK
TAXAN
MAGNOVOX

LASER PRINTERS

EPSON

Intel
Coprocessors
8087 3
8087-2
80287-8
80287-10
80387-16
80387-20
80387-25
80387-33

Call
1190
2695
3095
Call

CARD & MONITOR EXTRA
CALL FOR OTHER MODELS

PRINTERS

NOVELL
Authorized
Dealer

of the Month

A51"
AST
AST
AST
AST
AST

13/26
12/25

PRINCETON GRAPHICS
SONY
ACER
HOUSTON INSTRUMENTS

Paradise VGA+
Vega VRAM

MONITORS

3795/Ca
65
Ca
Ca
Ca
Cal
Ca
Ca
Ca
Ca
Ca
Ca
1795/2195

DISKS
DYSAN 514 HD /3 1/
2 HD.
MAXELL 51
4 HD /
/
3
1
/
2 HD ..
Min. 10 Boxes Order

3495
4795

SOFTWARE SPECIALS
dBase IV
455
Wordperfect 5.1
260

BOARDS

Everex

Step 386-20 MHz & 16 MHz & 25 MHz & 33
MHz
Up to 256K cache of very high speed RAM
2Meg RAM, expandable to 16 Meg
SIP, C/C
Enhanced keyboard
1.2 MB floppy
DOS/BASIC
Call!

SINCE 1983
LAP-TOP

386 S 40 meg
Call Call
386 20E -40 meg
4015
286E 40 meg
2150
386 110 meg/25 MHz
7295
386 60 meg/25 MHz
5895
Portable III 40 meg/12 MHz
3995
CARD & MONITOR EXTRA
Call for other models

Mac IIC)U80 Meg, 40 Meg RAM
Mac-11/40 Meg
Mac-SE 30/40 Meg
Call for 60 and 100 Meg
Lazer NT
Lazer NTX

Everex
Step 286 -12 & 16 MHz & 20 MHz
1Meg RAM
Set up utility in ROM
S/P, C/C
Call! for
Enhanced keyboard
your
1.2 MB floppy
DOS/BASIC
configuration

359/490
490/649

TOSHIBA
321-SL/341-SL
399/595
T311
365
PANASONIC
1524/1624

Call

1124

319

HP Laser IID
HP Laser 2P

2750
995

HP Laser III

1695

Panasonic 4450

1395

Brother HL-8-E

1895

Nec LC 890

3195

Toshiba Laser 6

1095

MODEMS
Everex 1200 Int
Everex 2400 Int

Call for others

79
149

Hayes 2400 B

299

More In Stock

Call

ALL QUOTED PRICES ARE CASH PRICES ONLY.

Visa and MasterCard 3% higher, American Express 5% higher

EXPORTS
Available

COMPUTERLANE
At.PRIIMPIRIPPR

HOURS:
M-F 9-6
S 10-6

CORPORATE ACCOUNTS WELCOME
CALL FOR VOLUME DISCOUNTS
CONSULTANTS CALL FOR PRICING
Circle 62 on Reader Service Card

1-800-526-3482 (outside
(818) 884-8644 (In CA)

(818) 884-8253 (FAX)
Prices subject to change without notice
Quantities are limited

CA)

22107 ROSCOE BLVD.
CANOGA PARK
1
/
2

BLOCK W. OF TOPANGA

CA 91304

Compaq is aRegistered Trademark of Compaq
IBM is aRegistered Trademark of International Business Machines
JULY 1990 •BYTE
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Intelligent
multiport,
supports RS-422

Eight Serial
Ports
One Board

RS-422/RS-485
Boards for AT,
Micro Channel

SmartLynx AT' intelligent
4-port serial adapter for PC-AT
and compatibles supports
RS-422 and most multi-user
operating systems. On-board
processor takes burden off CPU.

Quatech's ES-100 provides eight
RS/232 serial ports in asingle AT
slot. R.1-11 modular connectors.
16450 UARTS are standard. Optional
buffered 16550 UARTS. PC-AT, ISA,
or EISA compatible. Priced below
$500! Quantity Pricing Available!

RS-422/RS-485 asynchronous
serial communication boards from
Quatech available in 1to 4ports
for PC-AT and compatibles and 1
to 4ports for PS/2 Micro Channel.

For order info, call:

1-800-553-1170
QUATECH
666 Wolf Ledges Parkway
Akron. OH 44111
11 .-AT Is

atradeom, <of IBM Corporation.

Circle 228 on Reader Service Card

Synchronous
Communication
Boards for AT
Quatech synchronous/
asynchronous serial boards for
PC-AT and compatibles support
RS-232, RS-422, and RS-485
communication.
Call for our free
PC Interface Handbook:

1
800 -553 -1170
QUATECH
666 Wolf Ledges Parkway
Akron, Chl 44311

PC-AT and PC are registered
trademarks of IBM Corp

Circle 231 on Reader Service Card

5218 Printer
Interface for
PS/2 and AT
Quatech interface cards
connect IBM 5218 DisplayWriter printer to PS/2
and AT' Available now.
Hundreds installed.
For order info, call:

1-800-553-1170
QUATECH
666 Wolf Ledges Parkway
Akron, OH 44:111

Call for our PC Interface Handbook:

1
800 -553 -1170
QUATECH
666 Wolf ledges Parkway
Akron, ()H 44311

PC-AT is atrademark or
registered trademark of IBM Corp.

Circle 229 on Reader Service Card

Joystick
Adapter
for PS/2
Quatech GPA-1000 works with
IBM Micro Channel for PS/2
Models 50, 60, 70, and 80. Connect
two joysticks or four paddles. Also
compatible with IBM Game
Control Adapter for PC-XT and AT.
Call our toll free order line:

1
800 -553 -1170
QUATECH
666 Wolf Ledges Parkway
Akron. OH 44311

IBM, Micro Channel, PS/2, PC-XT, AT,
and Game Control Adapter are trademarks
or registered trademarks of IBM Corp.

Circle 232 on Reader Service Card

2parallel,
2serial, 1board
Quatech DSDP-402 for PC-AT
has two parallel ports, and two
serial ports for any combination of RS-232, 422, and 485
communication. DSDP-100,
two parallel and two RS-232
ports, available at lower cost.
For order info, call:

1-800-553-1170
QUATECH
666 Wolf Ledges Parkway
Akron. OH 44311

IBM, DisplayWriter. PS, 2. and AT are trademarks of 1551 Corp

Circle 234 on Reader Service Card

Circle 235 on Reader Service Card

Call for our free
PC Interface Handbook:

1
800 -553 -1170
QUATECH
666 Wolf Ledges Parkway
Akron, ()H 44:111

PC-AT, Micro Channel, and PS/2 are trademarks or registered trademarks of IBM Corp.

Circle 230 on Reader Service Card

Digital
I/O Board
Single-slot Quatech PXB-721 for
PC-AT has 72 digital I/O lines.
Connect three choices of data
acquisition modules. Supports
Labtech Notebook?'
Call for our free
PC Interface Handbook:

1
800 -553 -1170
QUATECH
666 Wolf Ledges Parkway
Akron. OH 44311

LabTech Notebook is atrademark of
I.aboratories Technologies Corp.

Circle 233 on Reader Service Card

Wave Form
20MHz- 32K
$1290
The WSB-100 Wave Form Synthesizer Board from Quatech has the
best set of numbers in the market.
With speed to 20MHz and a32K
memory at $1290, it's making
waves in more ways than one. The
WSB-100 is also astar performer
as adigital pulse/word generator
with the optional digital module.
Call for our free
PC Interface Handbook
1-800-553-1170
QUATECH

666 'con'.
des,.Fe.'invaY
Circle 236 on Reader Service Card
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8031
In-Circuit
Emulation

$199

Our emulator provides most of the
features of an 8031 In-Circuit-Emulator
at asignificantly lower price. It assists in
integration, debug, and test phases of
development. Commands include:
disassembly, trace, breakpoint, alter
register/memory, and load Intel Hex file.

H

Z
- -

HiTech Equipment Corp
9400 Activity Road
San Diego, CA 92126
(619) 566-1892
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QUARTERHORSE
High Capacity
Tape Subsystems
for

Disk Backup, Data Acquisition, and
Archiving

on IBM PC/XT/AT & PS/2
Everything you need h a single high qualify
package: Drive. SCSI Host Adapter, Enclosure.
ancl DSI's Backup Software.

•
•
•
•

150 Mb 1/4" CT
320 Mb 1/4" CT
1.2 Gb 4mm DAT
2.3 Gb 8mm HS

$1,395.
$1,495.
$3,195.
$3,695.

Optional Application Interface Library
(in 'C') available. Full Support.
DATA STRATEGIES
INTERNATIONAL, INC.
9020 Capitol ot Is. Hwy. Suite 570
Austin, Tx. 78759
(512) 338-4745 FAX (512) 345-1328
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PC Communications

Coprocessors

Our communications coprocessors offload serial and
parallel communications tasks from PC's used in
dedicated applications. RS232 and RS485 style
communications. Easily programmed using C. A
memory mapped interface to the host PC allows high
speed data transfer and simple buffer schemes.
From 64k to 512k of memory local to the coprocessor
but accessible from the host PC. Used in many industrial and business systems to dramatically improve performance compared to standard PC serial
port implementations.

Z-World Engineering
1340 Covell Blvd., Davis, CA 95616

(916) 753-3722
Fax: (916) 753-5142
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IEEE 488
Easiest to use,
GUARANTEED!
•IBM PC. PS/2, Macintosh, HP, Sun, DEC
•IEEE device drivers for DOS, UNIX,
Lotus 1-2-3, VMS, XENIX & Macintosh
•Menu or icon-driven acquisition software
•IEEE analyzers, expanders, extenders, buffers
•Analog I/O. digital I/O. RS-232, RS-427. SCSI,
modem & Centronics converters to 1E1
Poi

Free Catalog & Demo Disks
(216) 439-4091

LO .0C
25971 Cannon Rd. •Cleveland, OH 44146

Circle 124 on Reader Service Card

$120 to repair a
hard disk failure!
That same $120 could have
paid for breakdown insurance on abasic computer system for an
entire year. Insurance
against hard disk failures
and any other losses. Now SAFE WARE FIX:IT
provides insurance for mechanical breakdown,
(wear and tear) as well as external losses
(theft, fire, power surges, natural disasters
and more). All in asingle policy, for as little
as $100 per year. Call free for full information.

(1-800-822-2345

Local 1-614-262-0708

Fax 614-262-1714

SAFEWARE, The Insurance Agency Inc
2929 N. High Street
P.O. Box 02211
Columbus, OH 43202
Not Available in All States

Circle 245 on Reader Service Card

Little Giant rm
C Programmable Controller
This shirt pocket
sized computer
interfaces directly to the outside world. Use
it to control anything. Instantly C
programmable
with your PC
and our Dynamic C. ROM and battery backed
RAM to 1024k bytes. 8Channel, 10/12 bit, A/D
with conditioning. High voltage/current drivers.
Battery backed time/date clock. Watchdog/power
fail. 4serial channels. 24 parallel ports. Timers.
Integral power supply. Terminations for field wiring. Expansion connector. Plastic/ metal packaging available. OEM versions from $199.00.

Z-World Engineering
1340 Covell Blvd., Davis, CA 95616

(916) 753-3722
Fax: (916) 253-5141
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LASER BEAM PRINTER
OUR PRICE IS SO LOW THAT THE
MANUFACTURER WOULD BE VERY
UPSET IF WE WERE TO PUBLISH IT.
SO WE CAN ONLY SAY "THE PRICE
IS LOW & INCLUDES ONE TONER
CARTRIDGE & UPS TWO DAY AIR
DELIVERY"
CALL

FOR PRICE

e)

Diskette÷
tonneetion
NORTHEAST & CANADA
1-800-451-1849
PO BOX 10247 WILMINGTON DE 19650

SOUTH EAST
1-800-940-4600

PO BOX 4163 DEERFIELD BEACH FL. 33442

MIDWEST
1-800-654-4058
PO BOX 1674 BETHANY OK 73008

WEST - HAWAII & ALASKA
1-800-621-6221
PO BOX 12396. LAS VEGAS, NV. 139112
Minimum Order $20.00 NO SURCHARGE on VISA /MC
COD orders add $3.50 Shipping charges determined by
items and delivery method required by customer.
(Prices are subject to change without notice

FAX

405

495-4598
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8051

UFllEDEWF

How to Protect
Your Computer

68HC11

YOUR I.C. SOURCE
COLLIMATOR PEN

For Into call:

(INFRA-RED)

Alow power collimator pen containing a
MOVPE grown gain guided GaAlAs laser.
This collimator pen delivers amaximum
CW output power of 2.5 mW at 25°.
These collimated laser sources are
designed for industrial applications
such as data retrieval, telemetry,
alignment, etc.
The non-hermetic stainless
steel encapsulation of the pen
is specifically designed for
easy alignment in an optical
read or write system, and
consists of alens and a
laser device. The lens
system collimates the
diverging laser light.
The wavefront quality
is diffraction limited.
The housing is circular and precision manufactured with a
diameter of 11.0 mm and an accuracy between rand -11p m.
k4S-T-R131-1-1-88,00

OUR PRICE:

Australia
Austria
Benelux.. .
Canada .
Denmark
Finland
France
Great Britain
Israel
Italy
Korea
New Zealand
Portugal
Scandinavia
Singapore
Spain
Switzerland
Taiwan .
Thailand
West Germany

NOHAU
51 E

$39.99

•QUALITY COMPONENTS...LOW PRICES SINCE 1983 •

L-18-T-PRIGE438,so OUR PRICE:

$9.99

PINS

for IBM'

1-24

25-99

100.

1702
2708
2758
2716
2718-1

24
24
24
24
24

258,4
024,0
024,8
2048 lc 8
2048

lus
450,1
45201
45Ons (25.8
3505. (254)

199
649
399
3.29
379

179
8.17
179

141
555
3.41

360

324

11152716
27C16
2732
27328-2
2732A

24
24
24
24
24

2048 e, 8
2548.8
409696
4096 •8
409696

45Ons
85090 (25v-CMOS)
as>, (29)
2005,121v)
25Ons (21,)

629
399
379
379
389

598
3.79
360
360
3.51

5.38
3.41
324
3.24
3.16

2732A-4
11152532
T1AS2532
27C32
2764-20

24
24
24
24
28

4096x8
4096.8
4096 lc 8
4096 8
8192

450ris
45Ons
45Ons
45Ons
200n.

(21,1
(25.1
(385)
(25r-CIAOS)
(
216 )

319
579
199
4 19
3.99

303
5.50
189
3.98
179

173
4.95
1.70
358
3.41

27114
2764A-20
2784A
18852164
27C64

28
28
28
28
26

8192 1) 8
8192,8
8192 x8
8192.8
8192 I. 8

250ns
200ns
25Ons
25Ons
250ns

(
2111
12.5v)
1191
255)
(2ir-CMOS)

379
399
3.29
679
4 19

160
379
3.13
645
398

124
3.41
2.82
581
158

27128-20
27128
27128A
27C126
17256-20

213
28
28
28
28

16.384
16.384
16,384 x
16.184 .8
32.768 x

200,5)1213)
25Ons eh)
25Ons 12.55)
250rts 21v)
20059 12 Sv)

5.79
509
579
579
529

550
454
550
550
503

495
435
495
95
453

27256
27C256
27512-20
27512
27C512

28
28
28
28
28

32,768 .8
32.788 .8
65.536 x8
65.538.8
65536 x8

25Ons (115v)
250;51(12 5ACIAOS)
200ns (12 Sv)
25Ons (12 5r)
25Ons (12 Sv.C1AOS)

479
529
749
699
699

4.55
503
7.12
6.84
6.64

4.09
453
6.41
5.98
5.98

27C1024
68764
68766

32
24
24

131072
8192 x8
8192 x8

200ns (12 Sv.C1605)
450ros
45Ons

1799
1199
1499

17.09
1129
1414

15.38
1198
1252

IJMC

ELECTRONICS

10010 Canoga Ave., Unit 13-8 •Chatsworth, CA 91311

ORDER
BY PHONE

340

OUTSIDE CALIFORNIA: 800! 824-3432
IN CALIFORNIk.
818 341-8833
ORDER BY FAX
818 998-7975

BYTE •JULY 1990

C

Years since introduction:
non-performance:
Failures in field

4
$0.00

still $265.00

NO SALES TAX

DYNAMIC RAM
COMP DeskPro 386 20

»
de

$18.00
7.80
6.50
3.75
$8.25
4.50
4.25

OPEN 6DAYS, 7.308,4-10 PM SHIP VIA FED-EX ON SAT.
Maslerpar0 VISA or UPS CASH COD

MICROPROCESSORS

UNLIMITED, INC.

(918) 267-4961

13 G
W G
'S
S ()Pre
No minimum cooler Pedro row

,urry

to
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There is aDifference.

\SONY
720e-BU LK
100% THROB FR

Lifetime Free Updates

(CHOOSE FROM-Blue, Orange, Green, Red,
Yellow, Gray, White, Black & Siege, DS/DD)

SONY' Boxes of 10 -3.5" DD &HD
DD 1818
8.95/en HD 2MB .... 16.96/ea
31A Boxes of 10 -5.25" DD & HD
HD 1.2MB

1L50/wn

EP-1
$349

•-

81.1

BP4pdaiu

3111 DATA CARTRIDGES
• DC-2000...5 15.95

(Mln. 2each)
• DC-2120...5 24.95

• DC-2080 ... 20.95
• DC-6150 ... 22.95

• DC-600A ... 20.95
• DC-6250 ... 28.95

- CALL FOR LARGE QUANTITY DISCOUNTS ZOOM 2400 Bd lot Modem w'ProComm ow $99.
External
S109. (w/Cable: XT or AT or Mac)
A

$295.00
225.00
88.00
30.00
8.25
4.15
3.10
2.50
2.25
3.00
5.95

27C1000 128Kx8 200 ns
27512
64K08 200 ns
27256
32Kx8
150 ns
27128
16Kx8
250 ns
STATIC RAM
62256F-to 32Kx8 100 ns
6264F-12
We 120 ns
6116AF-12 2Kx8 120 ns

SAT DELlVERY
INCLUDED ON
FED-E3 ORDERS
RECEIVED BY
2,16
19.21.191
Fr AI
111.9011
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6.50/en

OUTSIDE OKLAHOMA

AST Prem386 33Mhz
1Mx9
80 ns
SIMM
256Kx9
100 ns
1Mbit
I
Am
80 ns
41
4
12
25
56
256Kx1
60 ns
6
256Kx1
80 ns
41256
256Kx1 100 ns
41256
256Kx1 120 ns
4464
64Kx4 100 ns
41264*
64EKF,
x4Ro
lei
O0 ns

6

RAIBE ROAD
COLUMBIA FALLS, MT 59912
800-321.5355 or 406-387.5355

SAME DAY SHIPPING (USUALLY)
OlEANT1 T ONE PRICFS SHOWN for MAY 27. 1990

SIMM

Total returns for

(including outright abuse):

PROMPT DELIVERY!!!
rQ

1MB
SIMM

UNUSUAL SPECIFICATIONS:

DD 3608

MIlm •CALL FOR AFREE CATALOG! •OD

I

PC/XT/AT COMPUTERS

Total service charges
parts and labor:

ext. 3867

(608) 565-7200, ext. 3867

Circle 40 on Reader Service Card

5700

DESCRIPTION

Toll-Free (800) 356-5794,

• Campbell. CA 95008

FAX (408) 378-7869

LAWSON LABS, INC.

EPROMS
STOCKs

systems. How to get complete protection from
power line problems. 500 VA to 18 KVA models
from the worlds largest manufacturer of
single-phase UPS.
Best Power Technology, Inc.
Po. Bo\ 280. NecOdah. WI 54645

CORPORATION

Price:

•WE CARRY AFULL LINE OF COMPONENTS! •

FREE mono) -making literature. What you need
to know about UPS - uninterruptible power

LOW COST 15-BIT
AID CONVERTER

(INFRA-RED)

I0
0

And Make It Last Longer

Circle 183 on Reader Service Caryl

LASER DIODE
Designed for general industrial
low power applications such as
reading optical discs, optical
memories, barcode scanners, seminty systems, alignment, etc.
The gain guided laser is constructed on an n-type gallium
arsenide substrate with aMetal Organic Vapor Phase Epitaxial process (MOVPE).
The device is mounted in a
hermetic SOT1480 encapsulation. (diameter 9.0 mm)
The 581053 is standard
equipped with amonitor diode, isolated from the case and optically
coupled to the rear-emittino faucet of
the laser.This fast-responding monitor diode can be used as asensor to
control the laser optical output level.

Campbell Ave

(408) 866-1820

(02) 654 1873
(0222) 38 76 38
+31 1858-16133
(514) 689-5889
(42) 65 81 11
90-452 1255
(01) 69 412 801
0962-73 3140
(031 484832
(011) 7710010
(02) 784 7841
(09) 392464
(01) 83 56 70
+46 40922425
(065) 284-6077
(93) 217 2340
(01) 740 41 05
(02) 7640215
(02) 281-9596
08131-1687

"'AA':

800-288-8025

12132 Sherman Way, N. Hollywood CA 91605
CALL OR MAIL

Circle 23 on Reader Service Card

Aprogrammer is not just another programmer. That
is why BP Microsystems is commited to bringing our
customers the highest quality programmers at an
affordable price. Agood example of this commitment
is the EP-1 EPROM Programmer. The EP-1 supports
virtually every 24- or 28-pin E/EPROM. And, all of
our programmers include lifetime free software
updates and an unconditional money back guarantee.

BP MICROSYSTEMS
1-800-225-2102
1713) 401-0430

Catch the ABus

Low Cost Data Acquisition and Control Products
Popular Products
Relay Card: Control 8 relays individually. 3A
at 120VAC. SPST.
RE-140: $142
High-Speed 12-bit A/D converter: Eight
extremely fast (10ps) analog inputs. 0-5V.
on board amp.
FA-154: $179
8 bit A/D: 8 analog inputs. 0-5.1V. 20mV
steps. 7500 readings/sec.
AD-142: $142
12 Bit A/D: ±4V range. On-board amp.
130ms conversion. 1 input; use RE-156 or
MX-155 to expand.
AN-146: $153
Temperature Sensor: 0-200°F. 10mVf'F.
Read each 2° with AD-142.
TS-111: $12
Digital Input: 8 isolated inputs. Read voltage presence or switch status. IN-141: $65
Latched Digital Input: 8 isolated inputs.
Each is latched to catch switch closures and
alarm loops.
LI-157: $85
Smart Quad Stepper Controller: On board
computer controls 4 motors simultaneously.
Simple English commands like "MOVE ARM
10.2 LEFT". Set position, ramping, speed.
units... Many inputs for limit switches etc.
Stepper motors available.
SC-149: $299
Odin Software: PC compatible. Control
relays from analog inputs or time schedules.
Logging. Background mode. OS-189: $129
Reed Relay Card: 8 reed relays (20mA at
60VDC. SPST).
RE-156: $109
Digital Output Driver: 8 outputs: 250mA at
12V. For relays. solenoids, stepper motors,
lamps...
ST-143: $78
D/A converter: 4 Channel 8 Bit D/A converter with output amplifiers.
DA -147: $149
24 line TTL I/O: Connect 24 signals, TTL 0/
5V levels or switches. (8255A) DG-148: $72
32 Channel Multiplexer: Switches up to 32
channels to asingle common. MX-155: $83
Clock with Alarm: Powerful clock/calendar.
Battery backup.
CL-144: $98
Touch Tone Decoder: Converts tones to
unique values.
PH-145: $87
A.Bus Prototyping card:

PR-152: $16

Counter Timer: 3 16-bit counters. Count
pulses. time intervals.
CT-150: $132
Cobra Robot Arm: 5 axis robot. Connects
to PC printer port. Excellent resolution and
repeatability.
SK-190: $549
Motherboard: Holds up to 5A.Bus cards.
MB-120: $108
Metal ABUS MB-120 cover:MC-108: $45
Acrylic ABUS cover

AC-109: $49

A.Bus Adapters:
IBM PCs & compatibles.
AR-133: $69
MicroChannel Adapter:
AR-170: $93
Parallel Adapters also available for Apple
II, Commodore 64.128. TRS-80
Serial Adapter: Connect A•Bus systems
to any RS-232 port.
SA-129: $149
Serial Processor: Built in BASIC for offline monitoring, logging, decision making.
SP-127: $189
Circle 19 on Reader Service Card

NEW!
Cobra Robot Arm
Alpha Products proudly announces
this 5-axis arm. It connects to the
IBM PC and compatible computers
using the standard printer port.
Pulse width modulated, high-torque
servoinotors for efficiency and
power. Arm extends 13 inches. Four
articulations plus gripper. Use for
automating long and repetitive lab
experiments and robotics instructions. With software. Only $549

Call for new catalog!
(800) 221-0916
What is the A•Bus?
The A-Bus is asystem for
connecting devices to your
computer. All A-Bus devices are
compatible: no matter what type of
computer they may be connected
to. With the A-Bus boards, you can
perform amyriad of functions.
Sensing. Detecting or reading a
switch or voltage.
Measuring. Determining aforce,
frequency, temperature, weight, or
any other quantity. Each of these
conditions is converted to avoltage
which is then measured by A-Bus
cards.
Switching. Open or close acircuit.
Switch any type of electrical device.
Governing. Control the level or
position of adevice. Move objects,
drive motors.
In simple terms: the A-Bus is aset
of building blocks which can be
assembled into any system.

Why is the A.Bus so
wonderful?
It's affordable. From the $65 Digital
Input Card to the $299 Smart
Stepper Controller, you get much
more than your money's worth.
It's simple. Easy connection to
your computer and simple wiring
with screw terminals. Designed to
be easy to use in software.
It's reliable. Built to commercial
standards using prime components.
It's versatile. You mix and match
low cost boards to fit your project.
It's well supported. Proudly
designed and built in America.
It's proven. housands of
applications installed around the
world, on sea and on land.
A customer's comment: "I've
reviewed the field for ayear. There
is nothing like your A•Bus. Its low
cost, power and versatility have no
match."

A ALPHA L2)Fochego

242-B West Avenue. Darien. CT 06820 USA
UK: Pinna Electronics. Scotland

Asia: Batam Development Agency, Singapore
Scandinavia: NS Con-Trade. Norway

Call (203) 656-1806 or Fax 203 656 0756
Tel: (0294) 605296
Tel: 473-4518
Tel: (04) 41 83 51

Fax: (0294) 68286
Fax: 479-6496
Fax: (04) 41 94 72

JULY 1990 •BYTE

341

800-87e
88-12s from $399 to $1,278
286-XTs from $499 to $1,378
286-12s from $699 to $3,325
286-16s from $799 to $3,425
286-20s from $899 to $3,525
386SXs from $969 to $3,595
386-20s from $1,299 to $4,215
386-25s from $1,399 to $4,315
386-25s from $1,769 to $4,665
(64K

Cache)

386-33s from $1,949 to $4,845
(64K

D

0

/DESCRIPTION

IT

Norton SI -44

For prices and details on HUNDREDS
of more items including BAREBONES,
CO-PROCESSORS, DRIVES, CONTROLLERS,
MONITORS, MODEM/FAX BOARDS and
much more call:

Speed- 117 Mhz
Exp. to

800-8 7ED.»012DLe

$77

ARCNET
Coa
PASSIVE HUB. 4 Port Hub,NT2055- $18
ETHERNET LAN CARD. 860 XT'AT.
NEI000 COMPATIBLE. NT2030.

$1.47

ETHERNET LAN CARD, 16 BIT AT,
73.21801 COMPATIBLE. NT2036.

$ 169

MS SENIX 4-port veLTLTERNIINAL.
16 AND 32 port Versions available. NT2018NETWORK ()S by CRIS Inc. IBM LAN.
MS-NET.NOVELL .Compatible.Prise per node. $119
T2022•NT20211

12Mhz XT Molherboard. OK, 4.77/I2Mhz.
640K./ISIB.
XT211.3--

ORDER 24 HOURS
7DAYSA WEEK
BYTE •JULY 1990

$4,639

$4,739

$4.859

$4,659

$4,759

$4,879 $5,117 $4,872 $5,186 $5,255

O/38MILS,RLL,1-1,MS8450

$4,679

$4,779

$4,899 $5,137

40 /19M1LS,IDE,1-1 ,QUANTUM

$4,729

$4,829 $4,949 $5,187 $4,942 $5,256 $5,325

65 /38MILS,RLL,1-1,PTI

$4,739

$4,839 $4.959

80 /19MILS,IDE,1-1,QUANTLIM

$4,969

80306-25Mhz FLASHCOM Motherboard.
Foil Size. Exp. to ItS111. OK.
MADE IN USA, A12061.
80486-25Mhz Motherboard, OK.
Esp. to 8MB. Landmark 11751114
Full Size. b Layer. 612406.

$4,952

$5,206

$5,266

$5,275

$5335

120 /20MILS.IDE,1-1,CONNER

$5,039
$5,379

$5,479 $5,599 $5,837 $5,592 $5,906 $5,975

320 /16MILS,ESD1,1-1,CDC

$6,079

$6,179 $6.299 $6,537

700 /16MILS,ESD1,1-1,HITACHI

$6,679

$6,779 $6,899 $7,137 $6,892 $7,206 $7,275

Drives &
Controllers

9195
$1199

93395

EXCEL 386-25 2.5501, BAREBONE
ST Case, 100W PS, Exp. 8:110, OK. 552009.

$5.197

$4,892

200 /16M1LS,IDE,1,CONNER

ei$9

2/16.12Mh, AT Baby Motherboard,
pto 4MB. 0.Nail State, AT2071.

$5,097 $4,852 $5,166 $5,235

$5,069 $5,189 $5,427 $5,182 $5,496 $5,565
$5,139 $5,259 $5,497 $5,252 $5,566 $5,635

10Mhz 2/16XT Molherboard, 640K/1MB,
too
SHADOW RAM, DLSKCACHE. OK. XT2861-

SALES-800-873-9235

342

EMS 40

38MILS,MFM 1-1,ST125

30 /38M1LS,MFM,1 -1,ST138

Motherboards
& Barebones

Networking
ARCnNET,LAN201aD
nexllioctxe d ,P
Ttr21150.

16 MB

AWARD BIOS
DIP

Cachet

$" 5

AT HARD/FLOPPY CONTROLLER,
Made in USA, R1.1., Controls 4 Floppy
$109
Orion,, 1.1 Wei-lease, 2 Ye Warranty. AT2022.

1.2 SIB Floppy Disk Dri‘e 5.1/4". DR2003.
1.4 SIB Floppy Disk Drise
11112006700MB Hard Disk Drhe, Hitachi. DK515-76....
3 Sr Warranty, ESDI. 16nw 0102700.
$1
600%113 Optical Disk, SI.SI. Mhos.
Reoriteable. DR2600.

$6.606 $6.675

Boards

AT HARD/FLOPPY CONTROLLER.
MADE IN USA. MFM. Controls 4 Floppy
$89
Drisec. LI Interleave, 2 Yr Warranty. AT2112.

3611K Flopp, Disk Orion 5.1/4". DR2001.
720K FloppC Disk Drive 3-1/2", D02005.

$6,292

Uiritge cc%:pZr. T572002.
ENHANCED VI:A GRAPHICS CARD
8 or 16 bit 5I2K. 1024s768,
800‘600 e 2.56 Colors.2 Near Warranty,
MADE IN USA, 5/12003.

$29
$179

935

969

-ST I/O Card
Serial. Parallel. Game Ports. AT2004.

899

RANI 3000. Lp10 INIK 4.0 EMS RAM Card.
1.IM 4.0. OK. 16 bit AT. XT2F.I3.

$99

2400 BAUD INTERNAL
5Yr Warranty, 2400/1200 Baud, CO2012.

10.9

,999

$2,025

1.3 Glwtes WangDAT Cassette lape Dri,c.
SCSI. D02130.
$2,250

9600 2400 Baud FAX/MODEM
Internal, 1 %ear Warranty, CO2019.

$$$$

SERVICE-800-666-3440

VISA. MC Money orders and cashiers checks welcome. Company
or personal cheeks, please allow two weeks. Corporate and
Institutional PO's are welcome. Dealers or VAR', please call. All
Shipping. Handling and Insurance costs are excluded. All Products
carry a I_yr limited. warranty pans and labor ex-factory. All Sales
Dvisi , 0 1'dVAAIncorporate<1.5020N.W.391hStree1. Lincoln Netnosko 68524
are Final. Defective Items will be replaced at our discretion. Re.
HOME OFFiCE (402)470-3446- FAX NUMBER (402)470-3179
turns are not excepted wi thout a
ri RMA number. Al
item, returned
musl be in orignaf packaging. Pces. terms and information in
NETWORK PC FACTORYOUTLET LOCATEDAT48TH &OSTREET, LINCOLNNEBRASKA 68510 this advertisement are sufiject to change without notice.

Circle 181 on Reader Service Card

Circle 35 on Reader Service Card

Rom Based AT Systems

GENUINEDYSanDISKS
100% error free!
5.25 - DSDD
62e ea.
5.25' DSHD
3.5

DSDD

3.5

DSHD

$1.09 ea.
880

ea.

Dyvan

$1.93 ea.

rha

-

Single Board Solutions
• 5Serial Ports
• DOS & Applications on Rom
• Cards $299, Systems $399
CPU Cards:

V50 CPU. 8086 Code Compatible
1MB Ram. 256kB Eprom
5 Serial Ports
CMOS (2 watt). 4.5" x

Expansion

Backplanes for PC/AT cards
Piggyback card with:
Floppy. Scsi, Printer, Keyboard

Software

We provide tools to burn eue files and
DOS on to Rom.
Programs will run
as on an AT.
BIOS. Utilities. Debug
Monitor. and Source code available.

,•"*"..***•,,

ige

(303) 444-7737

Fax (303) 786-9983
655 Hawthorn Ave .Boulder. CO 80304

HEWLETT
PACKARD

Genuine HP Toner Cartridges
SERIES IOrder #92285A
SERIES II Order #92295A
1-2 ea.
3-5 ea.
$79.95
$78.55
1 -8 0 0 -2 5 8 -

028

S8H.FOB Grand Rapids, MI. MI residents • 4% tax.
Prices subkect to change. COD • $5.50.

1 1 ID_ c
11

Precision Data Products ,.CIE
PO Box 8387 .Giand Rapt, MI 49518
816498-2242 -FAX: 818-69469047

Circle 207 on Reader Service Card

Circle 135 on Reader Service Card

TERABYTE INTL

PC BASED UNIVERSAL
DEVICE PROGRAMMER

$695/895

BIPOLARs.PAIv, GALs, EPI lis. till •
• Priigrarm EF/EPR0S1..
(current libraries •upport over NMI deuce, InSist, 35 manufacturer.)
• Software driven pin drivers. D/A generated programming voltage. (8 lid
DACs used to generate voltages from 5-25V wok 0.IV resolution for all pins)
• Fast device programming /verify /mad via dedicated parallel interface.
• Upgradeable for virtually any Mare programmable devices up to 40 pins.
• Self.subnislent operation. No additional modules sur plug-in adapters required
• Includes user friendly MEMORY BUFFER FULL SCREEN EDITOR.
Commands include: Fill, Move. Insert. Delete, Search. Data entry can he done
in ASCII or HEX form. FUSEMAP EDITOR for logic',vices
• Friendly Menu-Drisen interface. Device selection by P/N and Manufacturer
• Supports 8/16/32 bit data word formats.
• Programming algorithms: Normal, Intelligent I& II. Quick Pulse Program•
ming. Automatic selection of fastest algorithm for any given pan.
• Verify operation performed at normal & worst case operating voltage.
• Functional test: JI/DEC standard functional testing for logic devices,
Tit Logic functional test for 74./54nx series devices and memory devices.
Test library can he updated by the user. Urrne definable test pattern genera- t,,
• File formats accepted: JEDEC
JEDECIkernall. Binary. MOS Technology. Motorola Heir, late( Hex. Tektronix Hex.
• Base price ($6951 includes Interface card. cable, Memory Micro •Bipolar
library, TEIJCMOS/MEMORY device test capability. one year free updates.
• Complete price (88951 includes all of the above plus logic Devine Library.
• Library updates can he received via floppy or B&C Customer Sappier 1111S.
• Full Iyear warranty. Customer support via voice line, F. a dedicated ItItS.

MOTHER BOARD
386-3312K CACHE

11AB $1350

21113 $1450

4MB $1615

386-25

1M8 $ 850

2MB $1020

4M8 $1105

386SX-16

1M0 $ 455

2MB

550 NAB $ 750

MODEM
2400 BSP INTERNAL
69 00
VGA
16 BIT 1924X768
$165.00
EVEREX MPM 1.1 INTERLEAVE HOED CONTROLLER $CALL

0-RAMS

MATH COPROCESSORS

256604

08

33

$550

08

5CALL
5CALL

80387

1MEG

80387

-25

$450

64X4

10

$ 3.50

6811C05 AND 68HC11
IN CIRCUIT EMULATORS

-08

$315

The TECICE-HCO5 and TECICE-HC11 arc low

41256

-10

$CALL
5 2.50

-20
-16

$355

41256
41256

-12

$ 200

80387
80387
80387SX
80287
CACHE

SIMMS &

SIPPS

SCAT L

-10
$210
MEMORY

1 MEGX9

80

$CALL

8KX8

20

SCAT L

256X9

80

SCALE

8KX8

25

$CAL

CALL FOR CURRENT PRICE 8. VOLUME DISC.
IN

USA 800-688-BYTE

CANADA
_

ASK FOR TERI

604-263-0988 ASK FOR

LCH

TERABYTE INTL INC.
17777 CRENSHAW BLVD 8103 TORRANCE CA 90504

CND

TEL 213-323-8778 FAX 213 323 8896

cost real time in circuit emulators for the Motor-

ola 68HCO5 and 68HC IIfamilies of single chip
microcomputers. Any host computer with a
serial port and terminal emulation software -can
be used with these emulators. Complete development system software is included for MS-DOS
based computers. The base prices are $1,195 for
the HCO5 and $995 for the HC Il.

Tejl
RR#3, BOX 8C
Phone (802) 525-3458

PRICE SUBJECT TO CHANGE WITHOUT NOTICE

THE ENGINEERS
COLLABORATIVE, INC.
Barton, Vermont 05822
FAX (802) 525-3451

Circle 94 on Reader Service Card

Circle 281 on Reader Service Card

UNIVERSAL RS-232
PROGRAMMER

$345/495

Programs EDEProms, ZPRams.Intel Mieros.Elash Erroms,Memory Cards.
Stand-Alone Mode for EE/EProm and Memory Card Duplication Verify.
All 24/221/32 pin EE/EProms to 4MBits (upgradeable .32 megabits).
Micros:8741.21A,-4,-A.9..51,-051,-051EML-52,53..55,-0521.-0541.9761.
Model UP100 ($345). Model UP200 (6495) accepts dedicated modules.
Memory Cards Programming Module (Seiko/Epson,Fujit..) -5145.
GANG Programming Module (4 sxketsl• 0145.
Optional built-in Eraser/Timer module •SW cosecant f.m pad.
On.Board Programming capability; Custom interface modules available.
User friendly Menu-Driven Interface Program for 1BM•PF and Macintosh.
Can he operated with any computer containing av RS-232 serial poll.
OEM open hoard programmer configurations available (from 0245).
One year free software updates and CLINIOIller Support.
Customer support via voice line. dedicated BBS cn fax; Eull Iyear warranty.

FREE CATALOG
Made

in

RS-232C INTERFACE 8(
. MONITORING
EQUIPMENT CATALOG

U.S.A.

JC GOLD CARD
The JCS 486, the New Performance
Leader In Personal 486 Systemboards
• Intel 8048625(B6) CPU
•9KB Cunha integrated in CPU
•Math Coprocessor integrated in CPU
• Shadow RAM for Video & System BIOS
• Second Level Cache Memory
exprindadable to 512KB
• Walls* 4167 ntlineric coprccessor socket
•30 DAY MONEY BACK GUARANTEE

486

Complete System

$3985

Include 48MI Memory, 15011IS BMX HDD,
EMU Cacho Controller, 12 or 144648 FDD,
MS DOS, AT VO, 101 Keybo•rd

5•3196/20 CRU Bd, CAT chipent
31356/25 CPU Bd, CAT chips«
59356/25 Cache Bd, CAT ellipse'
Dealer

Inquiries welcome

Jemlni Electronics
Ca 95054

Write For Your FREE Catalog Today!

B&B elect ronics

$395

• Emulates 2716 through 27512 EProms (2k to 64k bytes) wii hasingle unit
• Megabit pans can be emulated v./ith multiple units (Mega adapter required)
• Connects to the standard parallel primer port Uses standard printer cable.
• FAST data loading via parallel printer port (64k Ryles in less than 10 seconds).
• Intelligent'In-Circuit-Emulator type features include: Address Compare
(with IIAIT o.tpui). Address Snapshot (for target addr. bus monitoring),
Trigger Input (for external events monitoring), Programmable Reset Output.
• Powerful Memory buffer editor. Selectable wordsires (8.16.327
• User friendly software. Command set includes: Load. Write, Display. Run.
Type, Edit. fin, Ron.Command-File. Maui., Port, Reset, Help, Calculator.
• Caseadable to 8units. Includes target cable with Trigs. Hall & Reset clips.
• CMOS model with NiCad rechargeable 9V battery backup - $495.
(Can be used in stand-atone mode; Built-in battery recharging circuitry.)
• File formats accepted: Binary. Intel Ilex. Motorola S.

MC/ VISA /AMEX

MANNG COMPANY

4002G Baker Road P.O.Box 1040 •Ottawa. IL 61350

PAX

Phone: 815-434-0846

(401•)7774687

Circle 132 on Reader Service Card

INTELLIGENT
ROM EMULATOR

Call today for datashects!

UFACTU RI

(408)727.40986

3400 D. La Cela Blvd, Uni T

Salta Gera

$ 5911
$ 695
$11/95

WRITE or CALL for YOUR FREE
COMPREHENSIVE B&B —
ELECTRONICS CATALOG TODAY)
Pages and pages of photographs
and Illustrated, descnptive text
for B&B's complete line of RS232 converters, RS-422 converters, current loop convert•
ers, adapters, break-out boxes. data switches, data splitters, short haul modems,
surge protectors, and much,
much more. Most products meet
FCC Part 15J. Your RS-232 needs
Wier
for quality, service and competitive
true sundsclerer
prices will be more than met by B&B
TOM & &WEI
ELECTRONICS. Manufacturer to you, no middleman! Money-back guarantee! Same-day
shipment! One-year warranty on products!
Technical support is available.

Circle 325 on Reader Service Card

B&C MICROSYSTEMS INC.
,

355 WEST OLIVE AVE, SUNNYVALE. CA 94086 USA
TEL 0081730-S511 FAX: (4081730-M21 11115.(408)730-23:7

JULY 1990 •BYTE

343

SUMMER CLEARANCE CALL 800-654-7762

1

CONDITIONS: ALL NEW WITH 6 MONTH WARRANTY-WILL NOT BE UNDERSOLD-LIMIT I I
325
c
ee

Your Price 59900

List 1595
OCR

OPTIONS:

1911«

PC Paint By 2-Soft 165

79«

ri
-linteeSPEES1/4414alli
Canon IX-12
Ready to go for IBM -Type Machine
Manufactured by Canon
List: 1095.0

Your Price: 499 00

Shed-Feed

List 9990 .bur

•

PC Paint By Z-Soft 165 79"

P11# ill

Description
1MB Add-on Module
1MB Add-on Module
4MB Md-on Module
4MB Add-on Module
1MB Memory Exp. Bd
1MB Memory Exp. Bd
4MB Memory Exp. Bd
4MB Memory Exp. Bd
1MB Memory Exp. Bd
4MB Memory Exp. Bd
1MB Upgrade Bd
4MB Upgrade Bd

Fouls. Compaq
For
Your
//
Model
Low Price
113121-001
386/20/25/20e/286E
179«
113646-001
Deskpro 386S
189«
1131324701 388/20/25/206/288E.
489.1
112534-001
Deskpro 386S
499.
1136.4-001
Deskpro 386/20e
299.
113633-001
Deskpro 386S
309..
113645-001
Deskpro 386/20e
799.
113634-001
Deskpro 386S
799«
117428-001
286E
469«
117429-001
286E
1299.
110235-001
SLT/286
399«
108070-001
386/16
1299.

e44:14#
1Meg

179.

HP IIP

PC-OCR Software 19911

ii
2Meg

269..

4Meg

419,1

104991
HP LASER JET II
1499«
HP Ill
All memory hoards expandable lo 4 Meg.
,

17901«

`H1HHH11
386/25/33

1Meg
2Meg
Super
1Meg
Super 286 4 Meg

149.
399.
389«
1199.

11 1
r-i

Data base with forms á reports

List Price 1915« Your Price 79.•

•Fully Hayes Compatible •Addressable COM 1.2,3,4 •Compatible with IBM PC. XT, AT and Compatibles
•Full Duplex Operation with Software •Auto Dial/Auto Answer
LIG 199«
Your Price 89« Each
2400 BAUD EXTERNAL MODEM
VGA 14^ MONITOR

MEMORIES.
M
nf H
15ONS 12ONS
19.
29.
19..
24.
14.
19.
85.
84»
-

8 RN
5MHz or less
8MHz
10MHz or less
16 Bit
6MHz
8MHz

8087
8087-2
8087-1
80287
80287-8

80287-10 10MHz
«287-12 Laptop

88.
119.
149«
12914
189«
218.
289.

1
I

List 399. Your Price 49m

_11*,_
9

Your Price 149«

Your Price 69«
Your Price 89«

1
In fi *)414ti_P4* iffflPel
4Meg

1
1
fwcine

4411.8

8 Meg

849.

Your Price 124»

ORDERS ONLY

800-654-7762

TECHNICAL ICUSTOMER SERVICE IORDER STATUS:

702-294-0204
FAX 702-294-1168
rage's.. are Regale. wee Men ',gore Ca s

',gas Saw to Change

All Product 90 Day Vhrtanty laden Mad othenylse.

BYTE •JULY 1990

Inv

r

15ONS
1.
3. ,
2.

12ONS
2«
3..
2.

100111S
288
W.
2«

BONS
5
2«

_

8.
5.

re
848

10.
Pe

e-

-

399P.

3 Meg

70115

4..
13. ,
7.,

199«
499.
699«
Specify Machine Tnie

10#4CeteWOCCI

A9'

IIERNOUW BOX EXTERNAL
•Two 20 Meg removable drives •Uses 51/o removable cartndges
•Use SCSI interface compatible with all MACS
2299.

Your Price

1°)è:te/441W44#

•MS Dos 3.1 with GW bask
•Packaged with great documentation from AT & T
List 99«

l
e
t

tie
9990,

Your Price 199«
Your Price 29« each

Your Price 29m each

List 69«

1
H

Your Price 8.1

lu

By C. ITOH
DAISYWHEEL PRINTER
MANUFACTURED
Why pay $1149 tor aCUM

•Auto dial •2400/1200/300 baud rate •Auto answer
List 399.1

STARWRITERTm F-10

Your Price 149m

'
'

<4?
eft

•Memory card for PS/2 models 50 8 60
•Comes wdh 1Meg of Ram expandable to 2 Megs (uses 2566s)
•EMS 4.0 compatible 8 OS/2 •Ram disks, disk caching 8
print spooling software included
List price was 795.

Your Price 149«

When our 40 cps letter quality daisywheel printer from the same
manufacturer is only

List Price 1249..

•6 It. Serral Cable
•Bidirectional Tractor
•Serial to Parallel Converter

8088-10
256K exp. 640K
$349«

80286-10
640K exp. 1Meg
$649«

80386-20
1Meg exp. 8Meg
1299«

All systems include 101 Keyboard. Power Supply. Case.
Motherboard, Drive 8 Memory
SE HABLA ESPANOL

•WE ACCEPT INTERNATIONAL ORDERS
•WE ALSO PURCHASE EXCESS
INVENTORY-FAX OR CALL
• MEMORY PRICES ARE FLUCTUATING
AGAIN - CALL FOR CURRENT PRICES
• NO SOFTWARE RETURNS

NO SURCHARGE FOR MC/VISA/AE
TERMS:
MC • VISA • COD CASH • NET
Purchase Orders from Qualified Finns
Personal Checks •COD add $5.00
203
4 Restocking Fee on Returns Within 15 Days
/
No Refunds After 30 Drys

Your Price 399.

OPTIONS

S 19.1
99.
99..

4-:Pgitimeseit4e# t
lt-ftle.s

•Mono 8. COkOf graphics •Parallel port •Manufactured by STB
List 99.1

•Write or edit text based business reports as documents
•Advanced page preview to save time
•Organize format & merge info from other software
List 495.

512K
2Meg

RAMOUEST

•512K expandable to 2Megs for IBM AT •Model 6450343

279.

279«
139«
249«
259«
299«
4991249"

I:
149. 0
25900

•2403 baud internal for PS2 •For models 50/60080

L
eft
251
The Reel Tiring
ORIGINAL BOARDS
•512K memory expansion board for IBM AT •Model 6450203 IBM

2Meg

List 495.

Your
Low Price

•V. card PC, XT. AT computable •Text card only

•512E exp 2Meg for above board • Part no. 4220

List price 495«

Description
64 x 1
„pee
64 x4 -ele ee
256 x1
w _wee."
256 x4
G..' °se

List

Ust 85«

Your Price 279.°
119.°

Fer
Model //
30/286
30/286
70-E61 8 121
70-661 d 121
70 A21
80.041
80-111 8 311

.•
'éitWelf

""T
1
-- ft

SErnelC 4

Lotus Metro 1.0

List price 395.

2MB Mem Board
2MB Exp. 8MB

1Meg x 1

Your Price 79.0

Version 201 51/.

List 545.0

359«
459«
559«
299••
149«

•360K full height drive •The original IBM drive

List Price 1495. Your Price 599..

PICCO*41t1ClAi

309«

Equiv. IBIAPS2
Pwt#
3OF 5348
30F 5360
6450603
6450604
6450608
6450375
6450379
6450605

Description
512K Upgrade
2MB Upgrade
1MB Module
2M8 Module
2MB Module
1MB Mem Board

Specify Machine Type

-41tWEErfEeefCï

Iti}#114

29.
29.
95«
89«

2Meg
4Meg

cables 8 software included

[1

; I

8ONS APRS
39«
33«
59«
99.
94. 109«
599. 899«

80387-20 20MHz
80387-25 25MHz
80387-33 33MHz
80387-SX
Above Piggyback 512K
exp 2Meg #4220

Doy LOTUS 123 & Get Always FREE

List 99. Your Price 19..

MONS

32 Bit
80807-16 16MHz

80 MB HARD DRIVE KIT BY EVEREX
•80 MR for MAC If 8 SE •EMAC 0010 •All installation manuals,

•Cut sheet feed guide

S:

I11

1Meg

Your Price 11190.

**10*-=OedULES)

ROMP
1111111

Description
64 x9 IBM
256 x8Apple
256 x9IBM
1Meg x8Apple
1Meg x9 IBM
4Meg x9 IBM

List 299..

• 31 Dot Pitch •3 month warranty •Samsung • Demo units
UM 699° 0
EGA Card 640 x350
89.
VGA 800 x600 16 Bit Card

2490.

List 199.

•Works with 2000/3500 series

344

Super Fax by Calculus

249«

2400 BAUD INTERNAL MODEM ZOOM 12NZ

Ct.

STANDARD FEATURES: 300 DPI Allows for the creation of high resolution graphics/text Automatic Sheet
Feeder -Efficient document landling Image Input -Sheet or card (up to 5sheets can be set with the built-in
Automatic Document Feeder' Scanning Speed -12 seconds/page (at 300 dot/inch) 6seconds/page (at 150
dot/inch) Gray Scale -32 slades either pattern or 2shades.
OPTIONS:

40MB backup no controller

•ae

1111I

\

Price 499 00

.!,1

Viiieet 44'

•6.5MB per minute •Wangtec 5099EN24 drive
•Wangtec 8 bit Oic60 controller •Software •Menu driven
•DC600 cartridge •Easy installation

•300 DPI • 16 Secs per page •32 Level Gray Scale
• 1year warranty •Ready to go Interface card and cable included

I .1,

Your Price 298.

•Full HT •60 day warranty • 10 Meg St412
Oty. 1

List Price 199

Your Price 79«

Controller & Cables

Add 50..

NEVADA

COMPUTER
CORP.

'

Formerly
Mead
Computer
1111:-•0

1000 Nevada Hwy. •Unit 101
Boulder City, NV 89005

SHIPPING.

IM1
11,1111

6')

UPS

1

Circle 182 on Reader Service Card

Circle 36 on Reader Service Card

LPC Serial/2A

SAME DAY SHIPPING

HDLC/SDLC Data
Communication Controller
for IBM PC/AT Bus

R & R Electronics

6050-X, McDonough Drive, Norcross, GA 30093
(404) 368-1777 •Fax (404) 368-9659

LOW COST
INTERFACE
CARDS FOR
PC/XT/AT

188 I
.fflaigegi
,

Prices subject to change without notice

SIMMs
PS/2, AST etc. Call
1Mx9-70
$80
1Mx9-80
$77
1Mx9-100
$75

256Kx9-80
256Kx9-100
1Mx8-80
Other Cards

$26
$24
$72
Call

D-RAMS
• Dual Channel Synchronous
Controller (Z85C30)
• Runs 800K BAUD
• Full Duplex DMA
• HDLC LapB software option

Computer Modules. Inc.
2348C VISdsh Ave.
Santa Clara, CA 95051

wi

Tel: (408) 496-1881
Fax: (408) 496-1886

256K-70
256K-80
256K-100
256K-120
256K-150

JLaser 5. ..$399

Thinking

of buying a
• LaserMaster
• Intel Visual Edge • Kofax board

64x1-100
64x4-100
256x4-100
1Mx1-80
1Mx1-100

$2.00
$3.50
$8.00
$7.80
$7.70

INTEL or HT
8087
8087-2
8087-1
80287-6
80287-8
80287-10

$ 88
$115
$165
$135
$185
$215

$275
$300
$315
$355
$450
$550

Circle 239 on Reader Service Card

386/SX .... $339
AH -In-One Series

91

. '!

,.

i.. ,.

.

.1

JLaser 5gives

you the functions
of all three boards combined Into one,
plus EMS:
• Fast laser printing
• Halftones on a laser printer
• Group 4file printing and display

TALL TREE SYSTEMS
2585 E. Bayshore Rd • Palo Alto, CA 94303
(415) 493-1980 • FAX (415) 493-7639
Versions avedahle for HP Swim 11/111 and Canon LEP-4 laser printers
All produira are trademarks of their respectim companies
Artwork for this ad crested with JLaser 5and iceluded software

Circle 275 on Reader Service Card

$95/14

Send Async. COMIMMir116012 up to 4.00011; 2or 4wires; NS1o4511 TART:
Can be configured m COMI.CON14; Maximum Baud Rate 56KB.
Flexible configuration options. RES or DTR control of transmission directiiin.
FulVHalf duplex operation Supports hardware handshaking (Rns-rs).
Dual drivers/receivers;llandles 64 devices;Compatible with most comm. sfior.
High speed version available (supports baud rates up to 256BE I-$165

Dual-Port RS-485/422[PCL743]

•.L7pos.%dcf,Pgreg
no'r

IEEE-488 Card [PC488A]

)

FLOPPY CONTROLLER BUILT-IN
IDE HD INTERFACE BUILT-IN
MULTI I/O PORTS BUILT-IN
PHOENIX BIOS W/EMS 4.0
C8T 386/SX CHIP-SET
EXPAND TO 8MB ON-BD

HOMESMART COMPUTING

(800)627-6998/US
lic-vISA-sstx-Coo

Circle 324 on Reader Service Card

VIDEO FRAME GRABBERS

IEEE -488 Card [PC488111
With Built-In Bus Analyzer

EZ-ROUTE Version II from AMS for IBM PC. PS/2 and Compatibles is an integrated CAE System which supports 256
layers. trace width from 0.001 inch to 0.255 inch. flexible
drift SIN components and outputs on Per-plotters as well
as Photo plotte-s and printers.
Schematic Capt.ire 3100. PCB Layout $250. Auto Router MO.

FREE EVALUATION PACKAGE
30 DAYS MONEY BACK GUARANTEE
1-800-972-3733 or l3051975 -9515
ADVANCED MICROCOMPUTER SYSTEMS, INC.
1321 NM. 65 Place- Ft. Lauderdale, FL 33309

DIGITAL I/O Card [PCL720]

RESOLUTION

LOW COST
DATA
AQUISITION
& CONTROL
CARDS
FOR PC/XT/AT

12 BIT A/D & D/A [PCL711s]

PHONE 416-497-6493

Circle 34 on Reader Service Card

$2951

• ND converter: 8single-ended channlels; Device: AU574; Conversion time
less than 2.5issec; Input range: ±5V; Software Trigger Mode only.
• D/A converter, Ichannel; 12 hit resolution; 0to +5V/10V Output Range.
• Digital I/0: 16 Input /16 Output channels; All 1./Os TEL compatible.
• External Wiring Terminal Board with mounting accessories included.
• Utility Routines and Demo/Sample Programs for BASIC and Quick-BASIC.

$395

• ND conserter 16 single ended inputs; Device :AD574, Conversion tune less
than 25 i
sm; guilt-in programmable pacer; input ranges: o10V. 05V. olV.
• D/A converter: 2channels; 12 bit resolution.; Output Range 0-5V.
• Digital I/O, 16 Input /16 Output channels; All I/0s TEL compatible.
• Counter: Ichannel programmahle interval counter/timer; Uses Intel 8254.
• DMA and interrupt capability. Utility software for Basic included.

'6 Channel 12 bit D/A [PCL726]

$795
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14092

FAX 416-497-1988

Circle 115 on Reader Service Card

$495

• Output Ranges: 0to +5V, 0to + 10V, a5V, a10V or sink 4-20mA.
• Settling time: 7145. Linearity: o1/2bit.Voltage output driving capacity: r5mA
• Digital 1/0: In digital inputs and 16 digital outputs: 111. compatible.

1
STEPPER

MOTOR CARD

$39-51

Capable of independent and simultaneous control of up to 3stepper motors.
Speed: Programmable from 3.3 PPS to 3410 PPS; Suit: -in acceleration control.
Output Mode One clock (Pulse, Direction) or two clock (CW. CCW pulses)
Step position Read-hack; Opto-isolated outputs; Crystal based timing.
Includes 8bit digital input/output port. Order P/N IPCL.73881

MC/ VISA/ AMEX

Call today for datasheets:

Circle 37 on Reader Service Card

HIGH RES TECHNOLOGIES
RT

$175

• A/D convener to single ended or 8differential channels; 12 bit resolution;
Programmable scan rate; Built-in Interrupt and DMA control circuitry.
Conversion speed 60,000 unpls/see (standard), 100,000 smplesee (optional).
• Input ranges:Bipolar
10V, n5V. r. 2.5V, IV, r0.5V; Unipolar 10,5.2,1V.
• D/A converter: 2channels; Resolution: 12 bits res; Settling time: 5o.sec; r5V
Digital I/0: 16 OUT, 16 IN; 1'n-compatible; All I/0s TTL compatible.
• Counter 16 bit progr. interval counter/timer; Uses Intel 8254; Pacer clock;
Software: Utility software for BASIC and OuickBASIC included.
Supported by LabDAS (5195/495), ASYST, LABIEC11, UnkelScope

HAT 256-4
256 x256 x4
495
HAT 256-8
256 x256 x8
795
HAT 512-8
512 x512 x8
995
HAT 512-24 512 x512 x24 1995
-IBM PC/XT/AT COMPATIBLE
-DIGITALIZE IN REAL TIME
-COMPOSITE VIDEO IN
-24 BIT ROB OUT except model HRT 256-4
16 level gray scale out
SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES
-FREE SOFTWARE UPGRADES TO REGISTERED OWNERS
FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR
RETURN OLD BOARD AND JUST PAY DIFFERENCE

H

$345

• Software Support for BASICA. OuickBASIC and CiW BASIC.
• Additional lihraries rarC. Pascal, FORTRAN, Assembly available •$50 (all)
Full range of Talker, Listener, Controller, Serial/Parallel Poll, SRO. etc...
• Powerful menu-driven BUS ANALYZER can he run in the background ohile
488 programs or commands arc executed; Features Program Stepping. Break
points, Real Time Bus Dale Capture (4K buffer). Instant Screen Toggling,
• Complete Controller /Talker/ Listener capability. Based on lTs TMS-9914.
• Memory-resident Printer Port Emulation Utility included. (LPT1.3).
• NEC-7210 based card (compatible with NI's GPIB-PCII -1445.

rFAST 12BIT A/D/A [PCL718]

MODEL

$145

• Includes INSTALLABLE DOS DEVICE DRIVERS and support for BASIC.
• Additional Support for ASSEMBLY, C. Pascal and FORTRAN •S50.
• IRQ (14). DMA channel 1or 2. Up to 4boards per computer.
• Compatible with most IEEE-488 Software packages for 111M-PC (e.g. ASYSTANT-GP113. Lotus Measure). Compatible with NI's GPIB-PCIIA.

12 BIT A/D & D/A [PCL812]

SCHEMATIC TO PCLAYOUT $500
INCLUDES AUTO ROUTER

$175

• Input: 32 VOL compatible channels; Input load is 0.2 mA at 0.4V.
• Output: 32 TEL compatible channels;Sinks 24mA(0.5V); Sources 15mA(2.0V)
• Counter/Timer: DC to 2.6MH.; 3channels; 16 bit counters; 6counting modes.
• Breadboard area for prototyping. Dimwits* I/0 port seledlon (2043FS hex).

._
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RS-485/422 Card [PC485]
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80287-12
80387-SX
80387-16
80387-20
80387-25
80387-33

800-736-3644

IBM PC/AT is a trademark of 113M. Irr

Circle 328 on Reader Service Card

$3.00
$2.75
$2.50
$2.25
$2.00
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B&C MICROSYSTEMS INC.
T3E51,1400
WESTe O LIVE A
311 FAX:

SUNNYVA
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Circle 311 on Reader Service Card

25 MHz 80486 Motherboard

$585
(COD, VISA. MC, AMEX )

Faster than the Everex Step'"

11.4 MIPS! $2,980 (Ok) Illy 1

UNIVERSAL

PROGRAMMER
.ELTEK

UI

II

Features:
•i486"..Microprocessor with Built-In 8K Cache 8FPU
•Burst Mode Utilization for Maximum System Throughput
•External Dual READ/WRITE Back Cache Architecture
•External Scalable 6414256K Fast Direct-Mapped Cache
•Intelligent Refresh Optimized Scheme
MIPS
11.4
8.3
6.2
4.9

486/25
386/33
386/25
386/20

I:1;e7

I PROGRAMS
- E(E)PROMs upto 4MBits & 16Bit wide
- PALs from AMD, MMI,11, NS, CYPRESS etc.
- 22 V10 from AMD, ATTEL, 11, SAMSUNG & CYPRESS.
- EPLDs from ALTERA INTEL, 11.
- GALs from LATTICE, SGS & NS.
- FPLs from SIGNET1CS.
- PEELs from ICI, HYUMA1 & GOULD.
- BIPOLAR PROMs.
- SINGLE CHIPs (8748, 8751 & 87C51 series)

Cache
256K
64K
64K
64K

Ok
3380
1649
1199
999

4M
3720
1989
1519
1319

Technology Power Enterprise, Inc.
46550 Fremont Blvd #118. Fremont CA 94538
Tel (415) 623-9162 FAX (415) 623-9462

Circle 277 on Reader Service Card

of discounting
Tandy' computers,
Fax and Radio
Shack' products

Radio /batik"

C0

'Lindy"

We will meet or beat...
GUARANTEED LOWEST PRICES

11111 MARYMFIC INDUSTRIES INC.
22511 Katy Fwy.
Katy (Houston), TX 77450
1-713-392-0747 FAX (713) 574-4567
Toll Free 800-231-3680
Circle 154 on Reader Service Card

CORTE XCORPORATION

• SUPPORTS

805118052
BASIC

- 32Bit WORDSPLR with 4 GANG adaptor.
- PALASM2/CUPL/ABEL/TANGO/OrCAD JEDEC files.
- PAL VERIFICATION using TEST VECTOR.
- GAL electronic signature recognition.
- 87C451,63701 X/Y/V & 63705V with adaptor (option)
- Tests ICs (TTL,CMOS)& D/S Memonp ICs with user
definable test patterns.

MASTER CONTROL
For Industrial Control and Multiple
File Server Applications: Control up
to 16 CPU's with a single Monitor
and Keyboard!

COMPILER!

a Package includes software, programming module, high
speed Inter/ace card ana Cable.
• OPTIONS

Now with integer, byte and bit extension ,

- Socket adaptors for PLCC LCC, SOIC, and RAT-PAK
ICs.
- 4 Socket adaptor for E(E)PROMs.
- Socket adaptors for micro controllers.

Fully compatible with MCS BASIC 52
Runs on IBM-PC or compatible

$295.00
Call Now! 603-469-3232

LOGIC PROGRAMMER S395

3

— PROGRAMS PAL GAL PEEL. EPLD
Pull-down menu driven sofhvere

Illt MARYMAC®

Binary Technology, Inc.

•Units to Control from 2to 16 CPU's
•Enclosed Keyboard Drawer and
Monitor (5 inch screen)
•16 Gauge Steel Rack - mount
construction, Double-plated
•Black Anodized Aluminum
Faceplate

CORTE

XCORPORAT1ON
(612) 894 -3354 •Fax (61 2) 894 -2414
12274 NKx)11(•1 Ave S •BurnsvIlle. MN 55337

E(E)PROM PROGRAMMER
-

Programs 16K-1024K EPROM, CMOS.
1, 4, 8, 16, Gang programmers.
High or low byte programming.
from $150

Circle 316 on Reader Service Card

SuperSound

EPROM ERASER
• QET-140 (S295)
,Erases any
EPROM just.
4 seconds.

Easy to Use!

Et...t. 5dIrt.
È.ftP.:/t-Deftt.

SoundCard"
,ce,to"
e— — ',be side

I

-•

• ET-140 (595)
-Erases upto
9EPROMs

ease•I ‘
SoundFX'" Editor

a

ET-265 ($285)

Circle 68 on Reader Service Card

1111LIMI

GET -140

•High capacity
•Erases upto 30EPROMs W/timer.

1YEAR WARRANTY & 30 DAYS MONEY
BACK GUARANTEE

XELTEK
Call Now 1-809-541-1 975(Toll Free Order)
TEL.(408)727-6995 FAX 4408) 727-6996
473 Sapena Ct.,Unit 26, Santa Clara CA95054

7ffieW

DISCOVER the POWER of SOUND in
YOUR IBM-PC or PS/2 from $19.95!
Best Digital Audio Software/Hardware.
30 Day Money-Back Guarantee if not Satisfied
SuperSound •Stereo: Soundrfe. Graphical Editor and SoundCard^ $339
Super-Sound -Mono sermon mfrwarc and harthmre $239
SumrSound •Engr version speetal hardware :software for tech. app. $469
hound FII-Jr^ plashack edom w.elorrn gencrator w/ Soundli$Icie 549 95
SoundJr^ plasImek prrnter po.rt hartMarc module w/ Suundllytn lOY5
For RusinnstTrainertg.Point-of.Sale Shows -Works with Grasp, Quasi, C...
For EnginroinD ANUM Cummon fkr, Altar Voice Alarms. Storage Scope
For Fun:Create Tour Own %Iambic Boot, S•ounds. Alter Tour Vome...
Write or Call for FREE POODLE') CATALOG of 111/11•PC mood product,.
t9 St Des elopers: Send RI/Qatar Custom Digital Audio Sofltnre. Ilardwarr or
s.

VLSI Ripolar/CMOS Integrated Circuit lamina /Production.

Silicon Shack

Infra-Red
Remote Control
OCTACOMM ®/IR
Change TV channels from your PC. Control
DOS programs from a hand-held remote.
Use aPC to send and receive the infra-red signals used by hand-held remote controllers like
those used with TVs, VCRs and other devices.
Maintains adatabase of1R signals learnedfrom
your own hand-held remote controller. Hardware attaches to the serial port of the IBM-PC.
Software for DOS 2.0 and greater.

Price: $395.00
Houston Computer Services, Inc.
77082

31 Richmond Avenue/ Sun, 101 /Houston. Texas

5120 Campbell Ave. WI IL. San Jow.CA 95130.

(713)493-9900

Orders only: 800-969-4411 visNmasterc..rd

M/C -Visa -Discover -AmEx -COD

Iva:140104164521 by

FAX: (408).374-4.11

Nup.K.und.,undVX.S.undl,,Ir.Soeed.1,Somedrard,M11.1yIrs.a....S....1
•Ita,,
0,1,, pr.dutt
ka.If me, •ftlbrIr ouinuL., ,,,,,

lICt A(I)MM IN arepstersd trademark
of Ilnuoun Computcr Servues, Ins
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Circle 259 on Reader Service Card

Circle 117 on Reader Service Card

EDITORIAL I
NDEX BY COMPANY
Index of companies covered in articles, columns, or news stories in this issue
Each reference is to the first page of the article or section in which the company name appears

Company, Page #

Inquiry ti

A
Accolade, 19
Active Book Company, 205
Ad Lib, 65
Adobe, 293
Advanced Data Servers, 44
Advanced Micro Devices, 19
Airis, 133
Aldus, 116,305
Altima Systems, 42
Amtec International, 283
Aox, 44
Apple Computer, 19, 91,
110, 252, 305

Ariel, 19
Arity, 56
Articulate Systems, 225, 252
Artisoft, 52
Ashton-Tate, 256
Asymetrix, 116
Autodesk, 305

BDS Systems, 62
Beta Research, 19
Borland International, 19,
110,305
Bradford Business
Systems, 56
Brier Technologies, 19
Brother International, 138
Business Solutions, 64
Business Technology Center,
Bradley University, 65
Buzzwords International, 56

Capella Systems, 52
Cardinal Technologies, 52
Casio, 87
Cherry Electrical, 225, 252
CMC Research, 65
Compaq Computer, 305
Covox, 225, 252
Curtis Manufacturing, 283

1002

990
860
981
1139
988
1153
1011
1114
1196
1122
1040
1166
1061
857
1189

1132

983
1010

Facit, 138
Farallon Computing, 19
Fortron/Source, 42
Frame Technology, 110
Future Soft Engineering, 116

1075
1141
1014
864

G
Geovision, 256
Golden Bow Systems, 65
Graphsoft, 256
Gupta Technologies, 116

1065
1008
1053
859

H
Hayes Microcomputer
Products, 50, 305

1160
1193

Hercules Computer
Technology, 44
1151
Hewlett-Packard, 19, 43, 87, 138,
305
1076
1102
1143
1191

1121
1071
1135
1000
1120

1170
1168
1101
1042
1006
1190
1039
989

1167
1128
1072
984
1013
1073
1106
1140
1146
853

E
ECA C&C Products, 48
Educorp Computer Services,
256

995
1126
1074
1105
1185

1152

D
D-Link, 52
DataMerge, 58
Dataproducts, 138
Datastorm Technologies, 305
Dayna Communications, 110
Delta Tao Software, 19
Desktop Systems, 138
Dragon Systems, 225, 252
DTK Computer, 42
Dukane, 43
DuPont Imaging Systems, 19
Dyna Micro, 160

Electronic Text, 65
Enable Software, 58
Epson America, 138
Exos, 237, 252, 283

1155
1054

Microcom, 50
Micrografx, 116
Microlytics, 64,87
Micromaps Software, 256
Microsoft, 19, 116, 305

MicroSpeed, 48
microTrans, 64
MIPS Computer Systems, 19
Microelectronics and Computer
Technology, 243,252
1109
MIT CAD Lab, 252
1116
Modern Computer Aided
Engineering, 62
1130
Modular Software Systems, 65 993
Motorola, 19

N
NASA Ames Research Center,
215, 252
National Information
Services, 19
National Instruments, 44
NCR, 138
NEC, 19, 138
NEC Technologies, 42, 305
Network General, 50
Novell, 305

o

Owl International, 64
IBM, 138,360
ICI Image Data, 19
Image Mapping Systems, 256
Inner Media, 64
Intel, 305
Intellectual Software Queue,
256
Interplay Productions, 65
Intuit, 305
ITT PowerSystems, 44

King Communications, 19
Kurzweil Applied Intelligence,
225, 252
Kyocera Unison, 138

L. C. Technologies, 205
Laboratory Technologies, 62
Leong Jacobs, 65
Logitech, 65
Lotus Development, 196, 305

Mannesmann Tally, 138
Mapinfo, 256
Mapping Information
Systems, 65
MapWare, 256
Mattel, 283
MECC, 256
Micro Doc, 256
MicroClean, 65

1163
862
1103
1137
1056
858
1197
1157
1138

1119

1150
1080
1081
1142
1198
1161
1200

1184
992
985
1149

1041
1078

1133
1009
1005
884
1195

Texas Instruments, 138, 225,
252
The Software Toolworks,
65, 256

1136

1077
1057
1134
1194

Seagate Technology, 305
986
Sensor Frame, 237, 252
1112
Sharp Electronics, 19, 87, 138 1084
1104
Shryer Publishing, 256
1182
Silicon Graphics Computer
Systems, 174
856
SimGraphics Engineering, 237
Softbridge Microsystems, 116
863
SoftKlone, 50
1162
Software Publishing, 305
1192
Solutions, 58
1129
Sota Technology, 65
1007
Spatial Systems, 237
Spear Technology, 160
852
Speech Systems, 225,252
1107
Spinnaker Software, 110,256 1012
1051
Spyglass, 62
1131
Star Micronics, 138
1085
Storage Dimensions, 167
854
Strategic Mapping, 256
1052
Strategic Studies Group, 65
1001
Sunrise Services, 52
1169
Symsoft, 97
991

Packard Bell, 138
Panasonic, 43
Paradise Systems, 305
PC Globe, 256
Peripheral Land, 19
Personal Computer Products,
138
Perstor Systems, 65
Peter Norton Computing, 305
Polaroid, 48
Polhemus Navigation Systems,
283
Primavera Systems, 58
Prolog Development
Center, 56
Public Brand Software, 256
Public (Software) Library, 256

1082
1145
982
1063

1123
1068
1070

Q/Cor, 19, 43
Quanta Press, 256
Questionnaire Service, 256

1144
1181
1060

The Voice Connection, 225,
252
The Whitewater Group, 116
The World Digitized, 256
Toshiba, 19, 138

1187
1125

1079
1059

Reflection Technology, 48,252 1111
1154
Robert Lloyd, 256
1067

999
1058
1186
1183
1062
1003

Scandinavian PC Systems, 65
996
Scitor, 58
1127
Scott Instruments, 225, 252
1113
Scott, Foresman, 358

994
1064
1110
861
1069
1087

U
University of Minnesota, 256

1083
1004
1199
1156

1086
1117

1066

V

Verbex Voice Systems, 225,
252
1118
VideoLogic, 65
997
Vitesse Semiconductor, 19
Voice Control Systems, 225,
252
1115
Voice Processing, 225, 252
1043
Voice Recognition Technologies,
225,252
1037
Votan, 225, 252
1038
VPL Research, 237, 283
1188

Wang Laboratories, 252
WordPerfect, 19,305
World Game Institute, 256

1108
987
1055

X
Xerox, 205
Xircom, 19

S

Zenith Data Systems, 167
Zephyr Services, 65
Zortech, 186
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To get further information on the products advertised in BYTE, fill out
the reader service card by circling the numbers on the card that correspond to the inquiry number listed with the advertiser. This index is
provided as an additional service by the publisher, who assumes no
liability for errors or omissions.
Correspond directly with company.
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8 ABACUS SOFTWARE,INC
93
9 Al3ACUS SOFTWARE,INC
93
10 ADC
290
I1 ADC
290
12 ADD ON AMERICA
329
13 AHEAD SYSTEMS
70
14 AHEAD SYSTEMS
70
15 AK SYSTEMS
329
18 ALF PRODUCTS
264
17 ALL COMPUTERS,INC
245
18 ALL COMPUTERS,INC
245
19 ALPHA PRODUCTS
341
20 ALA
2,3
21 ALA
2,3
22 ALTEC TECH.CORP
265
34 A.M.S .
345
23 AMERICAL GROUP
340
24 AMERICAN ADVANTECH
328
24 AMERICAN ADVANTECH
328
24 AMERICAN ADVANTECH
328
25 AMERICAN POWER CONVERSION
171
26 AMERICAN POWER CONVERSION
171
27 ANNABOOKS
325
28 ARTISOFT
109
29 ATRON CADRE TECHNOLOGIES .
29
33 AVOCET SYSTEMS,INC
79
30 AXSYS
154
31 AXSYS
154
32 AXSYS
154
325 B 8B ELECTRONICS
343
35 B8C MICROSYSTEMS,INC ..
343
36 B8, C MICROSYSTEMS,INC .. 345
37 8 8, C MICROSYSTEMS,INC .. 345
38 BAY TECHNICAL ASSOCIATES
249
39 BAY TECHNICAL ASSOCIATES.
249
40 BEST POWER TECHNOLOGY,INC .. 340
326 BINARY TECHNOLOGY,INC .... 346

85 DISKETTE CONNECTION
339
86 DISKETTE EMPORIUM
334
87 DISTRIBUTED PROCESSING TECH 263
88 DISTRIBUTED PROCESSING TECH 263
89 DIVERSIFIED COMPUTER SYS . 336
90 DROVER TECHNOLOGIES
124
91 DYNAMICAL SYSTEMS,INC
264
92 ECOSOFT
288
93 ELEXOR,INC
329
94 ENGINEERS COLLABORATIVE,THE 343
95 ERGO COMPUTING,INC
.164,165
96 ERGO COMPUTING,INC
.184,165
• EVEREX SYSTEM COMPUTER .. 207
• EVEREX SYSTEM COMPUTER .. 208
97 EVEREX SYSTEM COMPUTER.. 209
98 EVEREX SYSTEM COMPUTER . 210
99 FAIRCOM CORPORATION
ee
100 FIRST COMPUTER SYSTEMS,INC. .324
101 FIRST COMPUTER SYSTEMS,INC. .324
102 FIRST SOURCE INTERNATIONAL 327
103 FIRST SOURCE INTERNATIONAL 327
104 FLYTECH TECHNOLOGY,INC
59
105 FORVAL AMERICA
227
108 FORVAL AMERICA
227
107 FOX SOFTWARE,INC
25
• GATEWAY 2000
22,23
108 GRAPHTEC
270
109 GREENVIEW
68
110 GTEKINC
106
111 GTEK,INC
106
112 HAVEN TREE
100
323 HERCULES COMPUTER
99
113 HEWLETT-PACKARD PERIPH
129
114 HEWLETT-PACKARD PERIPH .. 130,131
115 HIGH RES TECHNOLOGIES .... 345
116 HITECH EQUIPMENT CORP .. .. 339
324 HOME SMART COMPUTING .... 345

450 BIX
280,281
41 BLACK JACK COMPUTER
334
42 BLAISE COMPUTING,INC
8
43 BORLAND INTERNATIONAL
11
44 BORLAND INTERNATIONAL
11
45 BP MICROSYSTEMS
340
46 BUFFALO PRODUCTS,INC
145
47 BUREAU OF ELECTRONIC PUB ...78
• BUYERS MART
312-323
• BYTE BACK ISSUES
276,277
48 BYTE BITS
334
• BYTE PUBLICATIONS
307
• BYTE SUB MESSAGE
356
• BYTE SUB SERVICE
326
• BYTEWEEK/NEWSLETTER
282
• CANON USA
32A-B
50 CANON USA
33
51 CAPITAL EQUIPMENT
74
52 CAPITAL EQUIPMENT
75
53 CENTRAL COMPUTER PROD.
336
54 CENTRAL POINT SOFTWARE . 326
55 CENTURY SOFTWARE
80
56 CENTURY SOFTWARE
80
57 CHEETAH INT'L
224
• CLEO COMMUNICATIONS
10413
58 CNS
272
59 COMPUCOM
325
60 COMPUSAVE INTERNATIONAL
327
320 COMPUTER ACCESSORIES
157
321 COMPUTER ACCESSORIES
157

117 HOUSTON COMPUTER SERVICES . 346
119 IBM WORKSTATION
212,213
120 I.C. EXPRESS
336
121 INES
274
122 INTEGFIAND
178
123 INTERCON ASSOCIATES
144
124 10 TECH
339
125 IQ ENGINEERING
149
126 IQ ENGINEERING
149
127 IVERSON COMPUTER CORP
233
• IVERSON COMPUTER CORP .. 233A-B
128 JADE COMPUTER
335
129 JAMECO ELECTRONICS
.330,331
130 JB TECHNOLOGIES INC
325
131 JB TECHNOLOGIES,INC
325
6 JDR MICRODEVICES
353-355
7 JDR MICRODEVICES
353-355
132 JEMINI ELECTRONICS
343
133 KADAK PRODUCTS LTD
244
134 KEA SYSTEMS
261
135 KILA SYSTEMS
343
136 KNOWLEDGE GARDEN
303
137 LAHEY COMPUTER SYSTEMS. .108
140 LATTICE,INC
134
141 LATTICE,INC
134
142 LAWSON LABS
340
143 LINK COMPUTER GRAPHICS
334
144 LINK COMPUTER GRAPHICS
334
145 LOGICAL DEVICES,INC
329
146 LOGICAL DEVICES,INC
329

61 COMPUTER FRIENDS
357
345
328 COMPUTER MODULES,INC ..
62 COMPUTERLANE
337
• COPIA INTERNATIONAL LTD
158
66 CORE INTERNATIONAL
291
67 CORE INTERNATIONAL
291
319 COREL SYSTEMS
121
68 CORTEX
346
69 COVOX,INC
325
70 COVOX,INC
325
71 CSS LABS
242
72 CSS LABS
242
73 CURTIS,INC
124
• DATA COMMUNICATIONS
299
74 DATA STRATEGIES INT'L
339
75 DATA TRANSLATION
77
78 DELL COMPUTER CORP
CII,1
77 DELL COMPUTER CORP .
136,137
• DELL COMPUTER CCRP ,
136A-B

147
148
149
150
•
•
151
•
154
155
158
160
•
161
•
•
•
•
•

LOGICAL DEVICES,INC
329
LOGICAL DEVICES,INC
329
LOGITECH
51
LOGITECH
51
LOTUS
72A-B
LOTUS
73
MAP INFO CORP
82
MARK WILLIAMS CO
83
MARYMAC INDUSTRIES
346
MATHSOFT,INC
273
MEGATEL
274
MICRO SOLUTIONS COMP.PROD 106
MICROLOGIC
279
MICROPROCESSORS UNLIMITED . 340
MICROSOFT CORP
8,9
MICROSOFT CORP
21
MICROSOFT CORP
54,55
MICROSOFT CORP
57
MICROSOFT CORP
234,235

162
•
•
159
165
166

MICROSTAR LABORATORIES. . 336
MICROWAY
166
MICROWAY
292
MIS COMPUTER SYSTEMS
126
MITCHELL PACIFIC COMPUTER ..
216
MIX SOFTWARE
295

79
80
81
82
83
84
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es
MODGRAPH
18
MODGRAPH
18
MODGRAPH
18
MULTISCOPE,INC
127
MULTISCOPE, INC
127
NANAO
96
NANTUCKET
190
NANTUCKET
191
NATIONAL INSTRUMENTS
CIII
NATIONAL TELEVAR
170
NCR CORP
172,173
NEC HOME ELECTRONICS .
12,13
NETWORK PC
342
NEVADA COMPUTER CORP
344
NOHAU CORPORATION
340
NORTHGATE COMPUTER SYS .46,47
NORTHGATE COMPUTER SYS .192,193
NORTHGATE COMPUTER SYS .194,195

187 NORTHGATE COMPUTER SYS .254,255
188 NORTHGATE COMPUTER SYS .288,289
316 NOVA,INC
156
189 NU-MEGA TECHNOLOGIES
69
• ONLINE ACCESS
287
• ORACLE
123
190 OSBORNE/MCGRAW-HILL
301
191 OUTPUT TECHNOLOGY CORP
.41
192 OVERLAND DATA
324
193 PACIFIC DATA PRODUCTS
147
194 PACIFIC DATA PRODUCTS
147
195 PANASONIC-1100 SERIES
155
196 PANASONIC-LASER PRINTERS . 15
197 PARA SYSTEMS
101
198 PATTON & PATTON
72
199 PC BRAND
179
• PC BRAND
180,181
• PC BRAND
182,183
• PC BRAND
184,185
• PC CONNECTION
102,103
• PC CONNECTION
104,104A
• PC CONNECTION
10413.104C
200 PERCEPTIVE SOLUTIONS,INC
236
201 PERCEPTIVE SOLUTIONS,INC
236
202 DEACON
324
89
205 PHAR LAP SOFTWARE
206 PLUS DEVELOPMENT
119
207 PRECISION DATA PRODUCTS
343
336
208 PROFESSIONAL COMPUTER SYS
• PROGRAMMER'S PARADISE 40,40A-C
209 PROGRAMMER'S SHOP
200
200
210 PROGRAMMER'S SHOP
211 PROGRAMMER'S SHOP
200A
212 PROGRAMMER'S SHOP
200A
213 PROGRAMMER'S SHOP
20013
• PROGRAMMER'S SHOP
2000
221 PROTECH MARKETING,INC
115
222 PROTECH MARKETING,INC
115
223 PSEUDOCORP
334
224 OMS,INC
153
225 OMS,INC
153
226 OMS,INC
92
227 OMS,INC
92
228 OUA TECH,INC
338
338
229 QUA TECH,INC
230 QUA TECH,INC
338
231 QUA TECH,INC
338
338
232 OUA TECH,INC
233 QUA TECH,INC
338
234 QUA TECH,INC
338
235 QUA TECH,INC
338
236 QUA TECH,INC
338
334
237 QUALSTAR CORP
238 QUARTERDECK
18,17
239 R &R ELECTRONICS
345
240 RADIO SHACK
CIV
322 RAIMA CORPORATION
45
241 RAINBOW TECHNOLOGIES
197
242 RAINBOW TECHNOLOGIES
197
244 ROSE ELECTRONICS
107
245 SAFEWARE,INC
339
246 SAMNA
125
247 SAMSUNG
219
248 SAMSUNG
219
249 SANTA CRUZ OPERATION
49
250 SAS INSTITUTE,INC
95
252 SCIENCE ACCESSORIES
275
253 SCIENCE ACCESSORIES
275
254 SCIENTIFIC ENDEAVORS
336
255 SCIENTIFIC ENDEAVORS
336
256 SCIENTIFIC ENDEAVORS
336
257 SCOTTSDALE SYSTEMS
328
• SEAGATE TECHNOLOGY
177

Inquiry No.

Page No.

211
258 SEQUITER SOFTWARE,INC
318 SHARP ELECTRONICS
132
259 SILICON SHACK LTD
346
84
260 SILICON VALLEY SOFTWARE
261 SN'W COMPUTERS
84
262 SOFTWARE ADD-ONS
241
• SOFTWARE DEVELOPMENT SYS. 113
283 SOFTWARE SECURITY
253
317 SONY
222,223
265 SPECIALTY SOFTWARE DEVMNT 90
266 SPECTRUM SOFTWARE
201
267 STATSOFT
67
268 STONY BROOK SOFTWARE
98
289 STONY BROOK SOFTWARE
98
270 STORAGE DIMENSIONS
83
271 STORAGE DIMENSIONS
63
272 SUPERSOFT
262
310
273 SUPREME ENTERPRISE
274 TALKING TECHNOLOGY
329
275 TALL TREE SYSTEMS
345
276 TATUNG
214
277 TECHNOLOGY POWER ENT
346
278 TEKTRONIX
30,31
279 TEKTRONIX
30,31
280 TELEPHONE PRODUCTS CTR
326
281 TERABYTE INT'L,INC
343
282 TEXAS INSTRUMENTS
158,159
283 THE OAKLAND GROUP
187
284 THE PERISCOPE CO
217
285 THE PERISCOPE CO
217
286 THE SOFTWARE LINK
198
287 THE SOFTWARE LINK
198
288 THE SOFTWARE LINK
199
289 THE SOFTWARE LINK
199
290 TOSHIBA
60,61
291 TOSHIBA
60,61
292 TOUCHBASE SYSTEMS,INC
66
293 TRANS ERA
304
294 TRANS ERA
304
295 TRITON TECHNOLOGIES
94
296 TRITON TECHNOLOGIES
94
297 TULIN CORP
216
298 UNICORN
340
299 UNITEX
332,333
300 UNITEX
332,333
• UNIXWORLD
298A-B
• UNIXWORLD
297
302
330 VENTURCOM
331 VENTURCOM
302
• VERMONT CREATIVE SOFTWARE .35
301 VICTORY ENTERPRISES
108
302 VIDEO TEXTBOOK TRAINING.
272
303 VIDEO TEXTBOOK TRAINING . 272
304 VOGON ENTERPRISES LTD ..
232
305 WARD SYSTEMS GROUP
240
306 WARD SYSTEMS GROUP
240
307 WATCOM PRODUCTS,INC
189
308 WIESEMANN 8, THEIS GMBH . 146
400 WINTEK CORPORATION
7
309 WINTEK CORPORATION
338
310 XEC PRODUCTS
221
311 XELTEK
346
312 XIRCOM
204
313 ZENITH DATA SYSTEMS
53
• ZORTECH,INC
37
314 Z-WORLD ENGINEERING
339
315 Z-WORLD ENGINEERING
339

INTERNATIONAL SECTION

6415 1-64

No North American Inquiries please.
401
402
403
404
405
406
407
408

3EST-USA
AGC TECHNOLOGY CORP ...
ALADDIN KNOWLEDGE SYS,LTD
AMDS LTD
AMERICAN RESEARCH CORP
AMERICAN RESEARCH CORP
ARGOSY
ATICO

IS-58
IS-61
IS-35
IS-45
IS-49
IS-49
IS-50
IS-43

409 BEHAVIOR TECH
IS-64
410 BLUE CHIP TECHNOLOGY.
IS-58
• BYTE BACK ISSUES
IS-52
• BYTE SUB MESSAGE
IS-44
412 CLARION SOFTWARE
IS-19
413 CLARION SOFTWARE
IS-19
414 COMPUBRAS COMPUTERS
IS-42
415 COMPUCLASSICS
IS-29
416 DAEWOO TELECOM
IS-24,25
417 DIETRICH GMBH
IS-54
418 D-LINK UK
IS-57
• ELONEX
IS-33

READER
SERVICE
Inquiry No.

Page No.

419 FAST ELECTRONIC GMBH .
IS-55
420 FAST ELECTRONIC GMBH
IS-55
421 FORTRON/SOURCE
IS-9
422 GALAXY
IS-54
423 GAMMA PRODUCTIONS.INC
IS-18
424 GLOCKENSPIEL
IS-41
425 GREY MATTER
IS-83
428 GTCO
IS-21
427 GTCO
IS-21
428 IX ILIMITED
IS-58
429 IMT
IS-50
430 INTEROUAD LTD
IS-3
431 INTERQUAD LTD
IS-5
432 ITHACA STREET SOFTWARE
IS-32
433 IC INFORMATION SYS.CORP ..IS-23
434 LASERMASTER CORPORATION. IS-37
435 LASERMASTER CORPORATION .IS-37
438 M3PC
IS-12,13
IS-45
437 MASHOV
IS-10
438 MAYFAIR MICROS
' MICROWAY
IS-82
439 PERFORMANCE TECHNOLOGY IS-28
457 PROGRAMMER'S ODYSSEY
.IS-48
440 SCHNELLMANN INTERHANDELS AG .IS-31
441 SIEMENS AG
IS-17
442 SMART SOFTWARE
IS-34
• SOFTLINE
IS-47
443 SOFTWARE CONSTRUCTION CO LTD IS-59
444 SOFTWARE DMI
IS-54
445 SOFTWARE DMI
IS-58
448 SURAKINC
IS-56
447 TEAC CORPORATION
IS-14

•Correspond directly with company.

Inquiry No.
•
449
451
452
453
454
455
458

Page No.

TOPS
TRIANGLE DIGITAL
TRIGEM COMPUTER,INC
TWINHEAD
UNIVERSAL DATA SYSTEMS
UNIVERSAL DATA SYSTEMS
USA SOFTWARE
VASCO

IS-53
IS58
IS-8
IS51
IS11
IS11
IS-39
IS-20

INT'L DIRECT RESPONSE POSTCARDS
• COMPUTER SOLUTIONS
• GATEWAY 2000
• REASONABLE SOLUTIONS

IS
IS
IS

REGIONAL SECTIONS
Midwest
476
477
478
479
480
481
482
483
484
485
488
487

84 MW1-12

DEF1BYTECH COMPUTERS.INC MW-5
DERBYTECH COMPUTERS.INC MW-5
EKM
MW-4
EKM
MW-4
INTERFACE GROUP
MW-7
OMNI COMPUTERS.INC
MW-2
OMNI COMPUTERS.INC
MW-2
PAO-KU INTERNATIONAL LTD
MW-9
PAO-KU INTERNATIONAL LTD
MW-9
REASON TECHNOLOGY
MW-11
TECH CITY
MW-3
TECH CITY
MW-3

Inquiry No.

Page No.

Northeast

64 NE1-20

500 BYTE CARD DECK
NE-8
504 COMPUTER INTEGRATION CTR
NE-19
505 COMPUTER INTEGRATION CTR
NE-19
501 DEERFIELD DATA SYSTEMS
NE-2
502 ECA C&C PRODUCTS,INC
NE-11
503 ECA C&C PRODUCTS,INC
NE-11
506 GEMS COMPUTERS.INC
NE-17
507 GROUP 1SOFTWARE
NE-4
508 GROUP 1SOFTWARE
NE-4
509 HARMONY COMPUTERS
NE-3
510 HARMONY COMPUTERS
NE-3
511 INFO/OPTICS
NE-7
512 INFO/OPTICS
NE-7
513 INTERFACE GROUP
NE-9
514 LPI
NE-8
515 MANCHESTER EQUIPMENT .. NE-20
• MANCHESTER EQUIPMENT .NE-20A-B
518 MICROTEST
NE-13
517 MICROTEST
NE-13
518 PAO-KU INTERNATIONAL LTD NE-15
519 PAO-KU INTERNATIONAL LTD NE-15
520 PROTEUS TECHNOLOGY CORP . NE-12
521 TECH CITY
NE-5
522 TECH CITY
NE-5

Inquiry No.
524
525
528
527
528
529
530
531
532
533
534
535
536
537
538

64 PC1-16

Pacific Coast
351 BYTE CARD DECK
523 CACHE COMPUTERS.INC

CONVEX RESOURCES
EKM
EKM
INFO/OPTICS
INFO/OPTICS
INTERFACE GROUP
LPI
METAWARE
OMNI COMPUTERS,INC
OMNI COMPUTERS.INC
PAO-KU INTERNATIONAL LTD
PAO-KU INTERNATIONAL LTD
TECH CITY
TECH CITY
ZERICON

South

PC-10
PC-15

350
488
489
490
491
492
493
494
495
496
497
498

Page No.
PC-9
PC-10
PC-10
PC-5
PC-5
PC-3
PC-4
PC-13
PC-2
PC-2
PC-7
PC-7
PC-11
PC-11
PC-16

64 S01-12
BYTE CARD DECK
SO-4
CENTCIRCUIT INTERNATIONAL $O-7
CENTCIRCUIT INTERNATIONAL SO-7
GEMS COMPUTERS.INC
SO-11
INTERFACE GROUP
SO-5
OMNI COMPUTERS.INC
SO-2
OMNI COMPUTERS,INC
SO-2
PAO-KU INTERNATIONAL LTD SO-12
PAO-KU INTERNATIONAL LTD SO-12
TECH CITY
SO-9
TECH CITY
SO-9
UNITED INNOVATIONS
SO-3
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READER
SERVICE

To get further information on the products advertised in BYTE, fill out
the reader service card by circling the numbers on the card that correspond to the inquiry number listed with the advertiser. This index is
provided as an additional service by the publisher, who assumes no
liability for errors or omissions.
*Correspond directly with company.

Index to Advertisers by Product Category
Inquiry No.

Page No.

HARDWARE
800

ADD INS

13 AHEAD SYSTEMS
70
14 AHEAD SYSTEMS
70
17 ALL COMPUTERS,INC
245
18 ALL COMPUTERS,NC
245
19 ALPHA PRODUCTS
341
404 AMOS LTD
IS-46
24 AMERICAN ADVANTECH
328
407 ARGOSY
IS-50
410 BLUE CHIP TECHNOLOGY
IS-58
51 CAPITAL EQUIPMENT
74
52 CAPITAL EQUIPMENT
75
488 CENTCIRCUIT INT'L
SO-7
489 CENTCIRCUIT INT'L
$O-7
328 COMPUTER MODULES,INC .. 345
87 DISTRIBUTED PROCESSING TECH. 263
88 DISTRIBUTED PROCESSING TECH 283
110 GTEK,INC
106
111 GTEK,INC
106
323 HERCULES COMPUTER
99
115 HIGH RES TECHNOLOGIES .. 345
124 10 TECH
339
433 JC INFORMATION SYSTEMS CORP IS-23
142 LAWSON LABS
340
144 LINK COMPUTER GRAPHICS 334
162 MICROSTAR LABORATORIES 336
• MICROWAY
292
• MICROWAY
IS-62
183 NOHAU CORPORA7ION
340
200 PERCEPTIVE SOLUTIONS,INC 236
201 PERCEPTIVE SOLUTIONS,INC 236
119
206 PLUS DEVELOPMENT
228 OUA TECH,INC
338
229 QUA TECH,INC
338
338
230 QUA TECH,INC
231 QUA TECH,INC
338
42 QUA TECH,INC
338
233 QUA TECH,INC
338
338
234 QUA TECH,INC
235 QUA TECH,INC
338
338
236 QUA TECH,INC
265 SPECIALTY SOF7WARE DEVMNT .90
275 TALL TREE SYSTEMS
345
217
284 THE PERISCOPE CO
217
285 THE PERISCOPE CO
449 TRIANGLE DIGITAL
IS-58
314 Z-WORLD ENGINEERING .... 339
801
73
206
•
451
297

DRIVES
CURTIS,INC
PLUS DEVELOPMENT
SEAGATE TECHNOLOGY .
TRIGEMCOMPUTER,INC .
TULIN CORP

802

FACSIMILE

12 ADD ON AMERICA
430 INTERQUAD LTD
803
45
110
111
143
145
146
311

329
IS-3

HARDWARE PROGRAMMERS
BP MICROSYSTEMS
GTEK,INC
GTEK,INC
LINK COMPUTER GFIAPHICS
LOGICAL DEVICES,INC
LOGICAL DEVICES,INC
XELTEK

804

340
106
106
334
329
329
346

INSTRUMENTATION

68 CORTEX
93 ELEXOR,INC
805

346
329
KEYBOARDS/MICE

426 GTCO

350

124
119
177
IS-6
216
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IS-21

Inquiry No.
427
117
134
149
150
185
188
202
252
253
806
15
66
67
74
160
192
237
440
317
270
271
447
304

Page No.

GTCO
IS-21
HOUSTON COMPUTER SERV .348
KEA SYSTEMS
261
LOGITECH
51
LOGITECH
51
NORTHGATE COMPUTER SYS 192,193
NORTHGATE COMPUTER SYS 268,269
PERCON
324
SCIENCE ACCESSORIES .
275
SCIENCE ACCESSORIES
275
MASS STORAGE
AK SYSTEMS
329
CORE INTERNATIONAL
291
CORE INTERNATIONAL
291
DATA STRATEGIES INT'L
339
MICRO SOLUTIONS COMP.PROD 108
OVERLAND DATA
324
QUALSTAR CORP
334
SCHNELLMANN INTERHANDELS AG .
IS-31
SONY
222,223
STORAGE DIMENSIONS
63
STORAGE DIMENSIONS
63
TEAC CORPORATION
IS-14
VOGON ENTERPRISES LTD .232

Inquiry No.
811

MISCELLANEOUS

24
41
320
321
69
70
417
94
122
456

AMERICAN ADVANTECH
328
BLACK JACK COMPUTER
334
COMPUTER ACCESSORIES
157
COMPUTER ACCESSORIES
157
COVOX,INC
325
COVOX,INC
325
DIETRICH GMBH
IS-54
ENGINEERS COLLABORATIVE,THE 343
INTEGRAND
178
VASCO
IS-20

808
38
39
59
105
106
292
453
454

MODEMS/MULTIPLEXORS
BAY TECHNICAL ASSOCIATES 249
BAY TECHNICAL ASSOCIATES 249
COMPUCOM
325
FORVAL AMERICA
227
FORVAL AMERICA
227
TOUCHBASE SYSTEMS,INC.
66
UNIVERSAL DATA SYSTEMS IS-11
UNIVERSAL DATA SYSTEMS IS-11

75
502
503
511
512
527
528
149
150

813
403
419
420
221
222
241
242
263

814
809
431
434
435
175
180
276
810

MONITORS
INTEROUAD LTD
LASERMASTER CORP
LASERMASTER CORP
NANAO
NEC HOME ELECTRONICS
TATUNG

IS-5
IS-37
IS-37
96
12,13
214

NETWORK HARDWARE

401 3EST-USA
IS-58
38 BAY TECHNICAL ASSOCIATES 249
39 BAY TECHNICAL ASSOCIATES 249
46 BUFFALO PRODUCTS,INC
145
' CLEO COMMUNICATIONS D .104
524 CONVEX RESOURCES
PC-9
416 DAEWOO TELECOM .. IS-24,25
418 D-LINK UK
IS-57
104 FLYTECH TECHNOLOGY,INC .. 59
121 INES
274
516 MICROTEST
NE-13
517 MICROTEST
NE-13
247 SAMSUNG
219
248 SAMSUNG
219
286 THE SOFTWARE LINK
198
287 THE SOFTWARE LINK
198
288 THE SOFTWARE LINK
199
289 THE SOFTWARE LINK
199
308 WIESEMANN &THEIS GMBH 146
312 XIRCOM
204

PRINTERS/PLOTTERS

407 ARGOSY
IS-50
• CANON USA
32A-B
50 CANON USA
33
501 DEERFIELD DATA SYSTEMS. NE-2
108 GRAPHTEC
270
113 HEWLETT-PACKARD PERIPH
129
114 HEWLETT-PACKARD PERIPH .130,131
434 LASERMASTER CORP
IS-37
435 LASERMASTER CORP
IS-37
243 NATIONAL TELEVAR
170
191 OUTPUT TECHNOLOGY CORP 41
195 PANASONIC-1100 SERIES . .155
196 PANASONIC-LASER PRINTERS 15
224 OMS,INC
153
225 OMS,INC
153
240 RADIO SHACK
CIV
318 SHARP ELECTRONICS
132
446 SURAH, INC
IS-56
278 TEKTRONIX
30,31
279 TEKTRONIX
30,31
282 TEXAS INSTRUMENTS
158,159
498 UNITED INNOVATIONS
SO-3
538 ZERICON
PC-16

812
807

Page No.

SCANNERS/IMAGE PROCESSORS
DATA TRANSLATION
ECA C&C PRODUCTS,INC
ECA C&C PRODUCTS,INC
INFO/OPTICS
INFO/OPTICS
INFO/OPTICS
INFO/OPTICS
LOGITECH
LOGITECH

77
NE-11
NE-11
NE-7
NE-7
PC-5
PC-5
51
51

SOFTWARE SECURITY
ALADDIN KNOWLEDGE SYS,LTD IS-35
FAST ELECTRONIC GMBH
IS-55
FAST ELECTRONIC GMBH
IS-55
PROTECH MARKETING,INC . 115
PROTECH MARKETING,INC . 115
RAINBOW TECHNOLOGIES
197
RAINBOW TECHNOLOGIES
197
SOFTWARE SECURITY
253

SYSTEMS

402 AGC TECHNOLOGY CORP
IS-61
20 ALA
2,3
21 ALA
2,3
22 ALTEC TECH.CORP
265
24 AMERICAN ADVANTECH
328
IS-49
405 AMERICAN RESEARCH CORP .
406 AMERICAN RESEARCH CORP .
IS-49
409 BEHAVIOR TECH
IS-64
523 CACHE COMPUTERS,INC
PC-15
57 CHEETAH INT'L
224
PC-9
524 CONVEX RESOURCES
71 CSS LABS
242
72 CSS LABS
242
76 DELL COMPUTER CORP ... CI11,1
77 DELL COMPUTER CORP .136,137
• DELL COMPUTER CORP .138A-B
476 DERBYTECH COMPUTERS,INCMW-5
477 DERBYTECH COMPUTERS,INCMW-5
79 DIGITAL DISTRIBUTING
39
80 DIGITAL DISTRIBUTING
39
478 EKM
MW-4
479 EKM
MW-4
525 EKM
PC-10
526 EKM
PC-10
• ELONEX
IS-33
95 ERGO COMPUTING,INC .164,165
96 ERGO COMPUTING,INC .164,165
• EVEREX SYSTEM COMPUTER 207,208
97 EVEREX SYSTEM COMPUTER 209
98 EVEREX SYSTEM COMPUTER 210
100 FIRST COMPUTER SYS,INC .. 324

Inquiry No.

Page No.

101 FIRST COMPUTER SYS,INC
324
421 FORTRON/SOURCE
IS-9
422 GALAXY
IS-54
• GATEWAY MOO
22,23
116 HITECH EQUIPMENT CORP ..339
324 HOME SMART COMPUTING ..345
119 IBM WORKSTATION
212,213
127 IVERSON COMPUTER CORP .233
• IVERSON COMPUTER CORP 233A-B
132 JEMINI ELECTRONICS
343
135 KILA SYSTEMS
343
IS-12,13
436 M3PC
158 MEGATEL
274
• MICROWAY
166
126
159 MIS COMPUTER SYSTEMS
168 MODGRAPH
18
169 MODGRAPH
18
170 MODGRAPH
18
179 NCR CORP
172,173
181 NETWORK PC
342
184 NORTHGATE COMPUTER SYS 48,47
186 NORTHGATE COMPUTER SYS 194,195
187 NORTHGATE COMPUTER SYS 254,255
481 OMNI COMPUTERS,INC . MW-2
482 OMNI COMPUTERS,INC
.MW-2
492 OMNI COMPUTERS,INC .... SO-2
493 OMNI COMPUTERS,INC
SO-2
532 OMNI COMPUTERS,INC .... PC-2
533 OMNI COMPUTERS,INC .... PC-2
483 PAO-KU INTERNATIONAL LTD. MW-9
484 PAO-KU INTERNATIONAL LTD .MW-9
494 PAO-KU INTERNATIONAL LTD. SO-12
495 PAO-KU INTERNATIONAL LTD. SO-12
518 PAO-KU INTERNATIONAL LTD. NE-15
519 PAO-KU INTERNATIONAL LTD. NE-15
534 PAO-KU INTERNATIONAL LTD PC-7
535 PAO-KU INTERNATIONAL LTD PC-7
199 PC BRAND
179
• PC BRAND
180,181
• PC BRAND
182,183
• PC BRAND
184,185
208 PROFESSIONAL COMPUTER SYS336
520 PROTEUS TECHNOLOGY CORP .NE-12
485 REASON TECHNOLOGY ..MW-11
441 SIEMENS AG
486 TECH CITY
MW-3
487 TECH CITY
MW-3
496 TECH CITY
SO-9
497 TECH CITY
SO-9
521 TECH CITY
NE-5
522 TECH CITY
NE-5
536 TECH CITY
PC11
537 TECH CITY
PC-11
277 TECHNOLOGY POWER ENT. .346
290 TOSHIBA
60,61
291 TOSHIBA
60,61
452 TVVINHEAD
IS51
301 VICTORY ENTERPRISES
108
309 WINTEK CORPORATION
336
310 XEC PRODUCTS
221
313 ZENITH DATA SYSTEMS
53
315 Z-WORLD ENGINEERING
..339
815
25
26
40
197

UPS
AMERICAN POWER CONVERSION .171
AMERICAN POWER CONVERSION 171
BEST POWER TECH,INC
340
PARA SYSTEMS
101

SOFTWARE
816

APPLE/MAC APPLICATIONSSCIENTIFIC/TECHNICAL

250 SAS INSTITUTE,INC
817
• TOPS

95

APPLE/MAC LAN
IS-53

READER
SERVICE
Inquiry No.

818

Page No.

IBM/MSDOS APPLICATIONS
BUSINESS OFFICE

30 AXSYS
154
31 AXSYS
154
32 AXSYS
154
107 FOX SOFTWARE,INC
25
423 GAMMA PRODUCTIONS,INC IS-18
507 GROUP 1SOFTWARE
NE-4
508 GROUP 1SOFTWARE
NE-4
• MICROLOGIC
279
• MICROSOFT CORP
8,9
243 NATIONAL TELE VAR
170
• ORACLE
123
198 PATTON & PATTON
72
322 RAIMA CORPORATION
45
244 ROSE ELECTRONICS
107
258 SEQUITER SOFTWARE,INC
211
819

91
92
112
155
178
254
255
256
266
267
820

IBM/MSDOS APPLICATIONS
SCIENTIFIC TECHNICAL
DYNAMICAL SYSTEMS,INC
ECOSOFT
HAVEN TREE
MATHSOFT,INC
NATIONAL INSTRUMENTS
SCIENTIFIC ENDEAVORS
SCIENTIFIC ENDEAVORS
SCIENTIFIC ENDEAVORS
SPECTRUM SOFTWARE
STATSOFT

IBM/MSDOS APPLICATIONS
WORD PROCESSING

246 SAMNA
821
34
524
309
400
822
55
56
89
457
274
295
296
823

125
IBM/MSDOS CAD

A.M S
CONVEX RESOURCES
WINTEK CORPORATION
WINTEK CORPORATION

28
127
•
151
439
286
287
•
825

345
PC-9
336
7

176
177
260
268
269
293
294
•
•
826

CENTURY SOFTWARE
80
CENTURY SOFTWARE
80
DIVERSIFIED COMPUTER SYS 336
PROGRAMMER'S ODYSSEY IS-46
TALKING TECHNOLOGY
329
TRITON TECHNOLOGIES
94
TRITON TECHNOLOGIES
94
IBM/MSDOS GRAPHICS
121

Page No.

NANTUCKET
190
NANTUCKET
191
SILICON VALLEY SOFTWARE
84
STONY BROOK SOFTWARE
98
STONY BROOK SOFTWARE
.98
TRANS ERA
304
TRANS ERA
304
VERMONT CREATIVE S/W
. 35
ZORTECH,INC
37
IBM/MSDOS UTILITES

16 ALF PRODUCTS
264
29 ATRON CADRE TECHNOLOGIES29
42 BLAISE COMPUTING,INC
6
53 CENTRAL COMPUTER PROD .336
412 CLARION SOFTWARE
IS-19
413 CLARION SOFTWARE
IS-19
90 DROVER TECHNOLOGIES
.124
99 FAIRCOM CORPORATION
86
109 GREENVIEW
68
429 I
MT
IS-50
432 ITHACA STREET SOFTWARE IS-32
136 KNOWLEDGE GARDEN
303
140 LATTICE,INC
134
141 LATTICE,INC
134
• LOTUS
72A-B
• LOTUS
73
437 MASHOV
IS-45
• MICROSOFT CORP
54,55
• MICROSOFT CORP
57
173 MULTISCOPE,INC
127
174 MULTISCOPE,INC
127
316 NOVA,INC
156
189 NU-MEGA TECHNOLOGIES
69
238 QUARTERDECK
16,17
245 SAFEWARE,INC
339
IS-54
444 SOFTWARE DMI
445 SOFTWARE DMI
IS-56
272 SUPERSOFT
262
187
283 THE OAKLAND GROUP
307 WATCOM PRODUCTS,INC
189
827

IBM/MSDOS COMMUNICATIONS

319 COREL SYSTEMS
824

264
286
100
273
CIII
336
336
336
201
67

Inquiry No.

•Correspond directly with company.

OTHER APPLICATIONS
BUSINESS/OFFICE

310 XEC PRODUCTS
828

480
491
513
529
302
303
305
306

221

OTHER APPLICATIONS
Miscellaneous
INTERFACE GROUP
MW-7
INTERFACE GROUP
SO-5
INTERFACE GROUP
NE-9
INTERFACE GROUP
PC-3
VIDEO TEXTBOOK TRAINING. 272
VIDEO TEXTBOOK TRAINING .272
WARD SYSTEMS GROUP
..240
WARD SYSTEMS GROUP ..
240

IBM/MSDOS LAN
ARTISOFT
109
IVERSON COMPUTER CORP 233
IVERSON COMPUTER CORP 233A-B
MAP INFO CORP
82
PERFORMANCE TECH
IS-26
THE SOFTWARE LINK
198
THE SOFTWARE LINK
198
TOPS
IS-53
IBM/MSDOS LANGUAGES

33 AVOCET SYSTEMS,INC
79
11
43 BORLAND INTERNATIONAL
44 BORLAND INTERNATIONAL
11
58 CNS
272
82 DIGITALK
26,27
424 GLOCKENSPIEL
IS-41
140 LATTICE,INC
134
141 LATTICE,INC
134
514 LPI
NE-8
530 LPI
PC-4
531 METAWARE
PC-13
• MICROSOFT CORP
21
• MICROSOFT CORP
234,235
• MICROWAY
292
166 MIX SOFTWARE
295

829

480
491
513
529
830

OTHER APPLICATIONS
Word Processing
INTERFACE
INTERFACE
INTERFACE
INTERFACE

GROUP
GROUP
GROUP
GROUP

MW-7
SO-5
NE-9
PC-3

OTHER — CROSS DEVELOPMENT

223 PSEUDOCORP
334
• SOFTWARE DEVELOPMENT SYS 113
831
326
99
480
491
513
529
832

OTHER — LANGUAGES
BINARY TECHNOLOGY,INC .346
FAIRCOM CORPORATION
86
INTERFACE GROUP
MW-7
INTERFACE GROUP
SO-5
INTERFACE GROUP
NE-9
INTERFACE GROUP
PC-3
OTHER — UTILITES

109 GREENVIEW
68
302 VIDEO TEXTBOOK TRAINING .272
303 VIDEO TEXTBOOK TRAINING. 272

Inquiry No.

833
123
125
126
434
435
165
243
193
194
226
227
244

Page No.

DESKTOP
PUBLISHING

INTERCON ASSOCIATES
IQ ENGINEERING
10 ENGINEERING
LASERMASTER CORP
LASERMASTER CORP
MITCHELL PACIFIC COMP
NATIONAL TELE VAR
PACIFIC DATA PRODUCTS
PACIFIC DATA PRODUCTS
QMS,INC
QMS,INC
ROSE ELECTRONICS

834

144
149
149
IS-37
IS-37
216
170
147
147
92
92
107

EDUCATIONAL/
INSTRUCTIONAL

8 ABACUS SOFTWARE,INC
93
9 ABACUS SOFTWARE,INC
93
27 ANNABOOKS
325
325 B & B ELECTRONICS
343
• BYTE BACK ISSUES
276,277
• BYTE BACK ISSUES
IS-52
48 BYTE BITS
334
SO-4
350 BYTE CARD DECK
351 BYTE CARD DECK
PC-10
500 BYTE CARD DECK
NE-8
• BYTE PUBLICATIONS
307
• BYTE SUB MESSAGE
356
• BYTE SUB MESSAGE
IS-44
• BYTE SUB SERVICE
326
• BYTEWEEK/NEWSLETTER
282
• DATA COMMUNICATIONS
299
86 DISKETTE EMPORIUM
334
428 IX ILIMITED
IS-56
147 LOGICAL DEVICES,INC
329
148 LOGICAL DEVICES,INC
329
• UNIXWORLD
296A-B
• UNIXWORLD
297

835

MAIL ORDER/
RETAIL

23 AMERICAL GROUP
340
IS-43
408 ATICO
35 B &C MICROSYSTEMS,INC .. 343
36 B &C MICROSYSTEMS,INC .. 345
37 B &C MICROSYSTEMS,INC ..345
47 BUREAU OF ELECTRONIC PUB 78
414 COMPUBRAS COMPUTERS .
IS-42
415 COMPUCLASSICS
IS-29
60 COMPUSAVE INTERNATIONAL 327
61 COMPUTER FRIENDS
357
62 COMPUTERLANE
337
MW-5
476 DERBYTECH COMP,INC
477 DERBYTECH COMP,INC
MW-5
83 DISKCOTECH
329
84 DISKCOTECH
329
85 DISKETTE CONNECTION .
339
102 FIRST SOURCE INT'L
327
103 FIRST SOURCE INT'L
327
490 GEMS COMPUTERS,INC . SO-11
506 GEMS COMPUTERS,INC . NE-17
425 GREY MATTER
IS-63
509 HARMONY COMPUTERS
NE-3
510 HARMONY COMPUTERS
NE-3
120 I.C. EXPRESS
336
128 JADE COMPUTER
335
129 JAMECO ELECTRONICS 330,331
6 JDR MICRODEVICES.
.353-355
7 JDR MICRODEVICES.
.353-355
• MANCHESTER EOUIPMNT NE-20A-B
515 MANCHESTER EQUIPMENT NE-20
154 MARYMAC INDUSTRIES
346
438 MAYFAIR MICROS
IS-10
161 MICROPROCESSORS UNLTD. 340
181 NETWORK PC
342
182 NEVADA COMPUTER CORP
344
184 NORTHGATE COMPUTER SYS 46,47
185 NORTHGATE COMPUTER SYS 192,193
186 NORTHGATE COMPUTER SYS 194,195

Inquiry No.

Page No.

187 NORTHGATE COMPUTER SYS 254,255
188 NORTHGATE COMPUTER SYS 268,269
481 OMNI COMPUTERS,INC
.MW-2
482 OMNI COMPUTERS,INC
MW-2
492 OMNI COMPUTERS,INC
.SO-2
493 OMNI COMPUTERS,INC
SO-2
532 OMNI COMPUTERS,INC . .. PC-2
533 OMNI COMPUTERS,INC
.PC-2
190 OSBORNE/MCGRAW-HILL
.301
483 PAO-KU INTERNATIONAL LTD MW-9
484 PAO-KU INTERNATIONAL LTD MW-9
494 PAO-KU INTERNATIONAL LTD .SO-12
495 PAO-KU INTERNATIONAL LTD SO-12
518 PAO-KU INTERNATIONAL LTD .NE-15
519 PAO-KU INTERNATIONAL LTD NE-15
534 PAO-KU INTERNATIONAL LTD PC-7
535 PAO-KU INTERNATIONAL LTD PC-7
199 PC BRAND
179
• PC BRAND
180,181
• PC BRAND
182,183
• PC BRAND
184,185
• PC CONNECTION
102,103
• PC CONNECTION .... 104,104A
• PC CONNECTION
1048,104C
207 PRECISION DATA PRODUCTS 343
• PROGRAMMER'S PARADISE 40,40A-C
209 PROGRAMMER'S SHOP
200
210 PROGRAMMER'S SHOP
200
211 PROGRAMMER'S SHOP . 200A
212 PROGRAMMER'S SHOP
.
200A
213 PROGRAMMER'S SHOP . .
200B
• PROGRAMMER'S SHOP
.
200C
239
MW-Il
485 REASON TECHNOLOGY
257 SCOTTSDALE SYSTEMS
328
259 SILICON SHACK LTD
346
IS-34
442 SMART SOFTWARE
261 SN'W COMPUTERS
84
• SOFTLINE
IS-47
262 SOFTWARE ADD-ONS
241
443 SOFTWARE CONSTRUCTION CO LTD IS-59
273 SUPREME ENTERPRISE
310
280 TELEPHONE PRODUCTS CTR 326
281 TERABYTE INT'L,INC
343
298 UNICORN
340
332,333
299 UNITEX
300 UN ITE X
332,333
455 USA SOFTWARE
IS-39
302 VIDEO TEXTBOOK TRAINING .272
303 VIDEO TEXTBOOK TRAINING 272

836
10
11
504
505
130
131

MISCELLANEOUS

ADC
ADC
COMPUTER INTEGRATION CTR
COMPUTER INTEGRATION CTR
JB TECHNOLOGIES,INC
JB TECHNOLOGIES,INC

837

290
290
NE-19
NE-19
325
325

ON-LINE
SERVICES

450 BIX
280,281
• COPIA INTERNATIONAL LTD
156
• ONLINE ACCESS
287

838
81
133
•
205
249
330
331

OPERATING
SYSTEMS

DIGITAL RESEARCH
KADAK PRODUCTS LTD
MARK WILLIAMS CO
PHAR LAP SOFTWARE
SANTA CRUZ OPERATION
VENTURCOM
VENTURCOM

839

71
244
83
89
49
302
302

RECRUITMENT

54 CENTRAL POINT SOFTWARE .326
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REQUEST FREE INFORMATION BY FAX
Attention BYTE Readers!! Now you can fax your requests for free product and advertiser information
featured in this issue.
Just fax this page to 1-413-637-4343. You'll save time because your request for information will be processed as soon as your fax is received.

l
a

Check off the answers to
questions "A" through "C".

Circle the numbers
below which correspond
to the numbers assigned
to advertisers and products that interest you.

Fill out this coupon carefully. PLEASE PRINT.

Name
Title

1

Address
City

3

4

Print your name, address, and fax number
clearly on the form.

5

6

7

8

9 10

Remove this page or
copy this page clearly
and fax it to the number
above.

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99 100

81

Company

2

gli

101

102 103 104 105 106 107 108 109 110 111

112 113 114 115 116 117 118 119 120

121

122 123 124 125 126 127 128 129 130 131

132 133 134 135 136 137 138 139 140

141
161

142 14.3 144 145 146 147 14(3 149 150 151
162 lea 164 165 lee 167 168 169 170 171

152 153 154 155 156 157 158 159 lee
172 173 174 175 176 177 178 179 180

181

182 183 184 185 186 187 188 189 190 191

192 193 194 195 196 197 198 199 200

201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220

State/Province

Zip

Country
(_
_
Phone Number

221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260
261 262 263 264 265 266 267 268 269 270 271 272 273 274 275 276 277 278 279 280
281 282 283 284 285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300
301 302 303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320

Fax Number

321 322 323 324 325 326 327 328 329 330 331 332 333 334 335 336 337 338 339 340
A. What is your level of management responsibility?
El Senior-level Management
2 LI Other Management
3 H Non-Management

401 402 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420

Administration

421 422 423 424 425 426 427 428 429 43) 431 432 433 434 435 436 437 438 439 440
441 442 443 444 445 446 447 44(3 449 450 451 452 453 454 455 456 457 458 459 460
461 462 463 464 46.5 466 467 4613 469 470 471 472 473 474 475 476 477 478 479 480
481 482 483 484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500
501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 518 519 520

5U Accounting/Finance
MIS/DP/Information Center

6U
7U

342 343 344 345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
362 363 364 365 366 367 368 369 370 371 372 373 374 375 376 377 378 379 380
381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400
361

B. What is your primary job function/principal area of
responsibility? (Check one.)
4H

341

521 522 523 524 525 526 52? 528 529 530 531 532 5.11 534 535 536 537 538 539 540

Product Design and Development

sD Research and Development

541 542 543 544 545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560

9D

561 562 563 564 565 566 567 568 569 570 571 572 573 574 575 576 577 578 579 580
581 582 sea 584 585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600

Manufacturing

to 111 Sales/Marketing
ti El Purchasing

601 602 603 64)4 605 606 607 608 609 610 611

612 613 614 615 616 617 618 619 620

12 U Personnel

621 622 623 624 625 626 627 628 629 630 631

632 633 634 635 636 637 638 639 640

13 Ili Education/Training

641 642 643 644 645 646 647 648 649 650 651

652 653 654 *3.5 656 657 658 659 660

14 III Other:

661 662 663 664 665 666 667 668 669 670 671

672 673 674 675 676 677 678 679 680

681 682 683 684 685 686 687 688 689 690 691

692 693 694 695 696 697 698 699 700

701 702 703 704 705 706 707 708 709 710 711

712 713 714 715 716 717 718 719 720

C. Please indicate your organization's primary business
activity: (Check one.)

721 722 723 724 725 726 727 728 729 730 731 732 733 734 735 736 737 738 739 740

Computer-Related Businesses:

741 742 743 744 745 746 747 748 749 750 751 752 753 754 755 756 757 758 759 760

is D Manufacturer (Hardware, Software)

761 762

16 D Computer Retail Stores
17 El

Consultants

18 U

Service Bureau/Planning

781

821 822 823 824 825 826 827 828 829 830 831 832 833 834 835 836 837 838 839 840
841 842 843 844 845 846 847 848 849 850 851 852 853 854 855 856 857 858 859 860
861 862 863 864 865 866 867 868 869 870 871 872 873 874 875 876 877 878 879 880

D Other:

Non-Computer-Related Businesses:
22

II Manufacturing

23

D Finance, Insurance, Real Estate

24 D Retail/Wholesale
25 111

764 765 766 767 768 769 770 771 772 773 774 775 776 777 778 779 780

801 802 803 804 805 806 807 808 809 810 811 812 813 814 815 816 817 818 819 820

D Distributor/Wholesaler
20 U Systems House/Integrator/VAR
19

21

763

782 783 784 785 786 787 788 789 790 791 792 793 794 795 796 797 798 799 800

881 882 883 884 885 886 887 888 889 890 891

892 893 894 895 896 897 898 899 900

901 902 903 904 905 906 907 908 909 910 911

912 913 914 915 916 917 918 919 920

921 922 923 924 925 926 927 928 929 930 931

932 933 934 935 936 937 938 939 940

941 942 943 944 945 946 947 948 949 950 951

952 953 954 955 956 957 958 959 960

961 962 963 964 965 966 967 968 969 970 971 972 973 974 975 976 977 978 979 980

Education

981 982 983 984 985 986 987 988 989 990 991

992 993 994 995 996 997 998 999104)0

Government
27 U Military

1001 1CK12 1003 1004 1005 1006 10071008 1009 1010 1011 101210131014101510161017101810191020

28 D Professions (Law, Medicine, Engineering, Architecture)

1021 102210231024 1025 1026 1027 1028 102910301031 10321033103410351036 103710381039 1040

26 El

29

D Consulting

1041 1042 1043 1044 1045 1046 1C47 1048 1049 10501051 10521053105410551056 105710581059 1060

30

D Other Business Services

1061 1062 1063 1064 1065 106610671068106910701071 10721073107410751076 10771078107910(k)

31

D Transportation, Communications, Utilities

1081 108210831084 10851086108710881089 1090 1091 1092 10931094 1095 1096 10971098 1099 1100

32

D Other:

1101 1102 1103 1104 1105

D Isubscribe to BYTE. E Ido not subscribe to BY7E.
E Please send me one year of BYTE Magazine for $24.95
and bill me. Offer valid in U.S. and possessions only.
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1106

1107 1108 1109 1110 1111 1112 1113 1114 1115 1116 1117 1118 1119 1120

1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135 1136 1137 1138 1139 1140
1141 1142 1143 1144 1145 1146 1147 1148 1149 1150 1151 1152 1153 1154 1155 1156 1157 1158 1159 1160
1161 1162 1163 1164 11651166116711u 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 1180
1181 1182 1183 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199 1200
1201 12021203 1204 1205 1206 12071208120912101211 12121213121412151216121712181219 1220
1221 1222 1223 1224 122512261227122812291230

illn
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PUTE
M IC R 0
MARKETft.G
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JCR Microdevices

• 30 DAY MONEY BACK GUARANTEE

DYNAMIC RAMS
PARTS
4116-150
4164-150
4164-120
4164-100
TMS4464-12
41256-150
41256-120
41256-100
41256-80
414256-100
414256-80
1MB-120
1MB-100
1MB-80

SIZE
16384xI
65536x1
65536x1
65536x1
65536x4
262144x1
262144x1
262144xI
262144xI
262144x4
262144x4
1048576x1
11348576x1
1048576x1

SPEED
15Ons
15Ons
12Ons
100ns
12Ons
15Ons
12005
100.16
80.15
10Ons
80ns
12Ons
10005
8Ons

PINS
16
16
16
16
16
16
16
16
16
20
20
18
18
18

PRICE
1.49
2.49
2.89
3.39
3.95
2.59
2.95
3.15
3.75
12.95
13.45
11.95
12.35
13.95

• 1 YEAR WARRANTY ON ALL PRODUCTS

ir) 1
if_I i.'i
_I .r.)"_r"I-I

rITO

• TOLL-FREE TECHNICAL SUPPORT

i_12.i . r_.
) LID D'Jili.L1',CirJD.111

1

FOR SYSTEM
SAYING IDEAS
CALL TO
,REQUEST OUR
NEW CATALOG

SIMM/SIP MODULES
PARTS/
41256A9B-12
41256A9B-80
421000A8B-10
421000A913.10
421000A9B-80
256K9SIP-80
256K9SIP-60
IMBx9SIP-80

SIZE
256K x9
256K x9
1MB x8
1MB x9
1MB x9
258K X9
256K X9
1MB x9

SPEED
12055
8Ons
100ns
10Ons
80ns
80ns
60ns
8Ons

FOR
SIMM/PC
SIMM/PC
SIMAA/MAC
SIMM/PC
SIMM/PC
SIP/PC
SIP/PC
SIP/PC

PRICE
36.95
49.95
109.95
113.95
119.95
54.95
64.95
124.95

MATH COPROCESSORS
8-8g COPROCESSORS i
8087
5MHz
89.95
8087-2
8MHz
129.95
8087-1
10 MHz 169.95
16-BIT COPROCESSORS
80287
6MHz
139.95
80287-8
8MHz
209.95
80287-10
10 MHz 239.95
800827
12MHZ 299.95
32-BIT COPROCESSORS
80387-16
16 MHz 359.95
80387-SX 16 MHz 319.95
80387-20 20 MHz 399.95
80387-25 25 MHz 499.95
80387-33 33MHz 649.00

5 YEAR
WARRANTY

$1495

•NORTON 5145.9 • LANDMARK AT SPEED 502
•33MHZ 80386 MPU •64K ZERO WAIT STATIC RAM CACHE
• 1/2/4f8MB ON-BOARD RAM USING BONS SIMMS (OKB
INSTALLED) • 1/2MB USING 4/8 2561 SIMMS OR 4/8MB USING
4/8 IMB SIMMS •CHIPS & TECHNOLOGY 82C206 DMA
INTERRUPTCONTROLLER •SOCKETED FOR 80387-33 MATH
CO-PROCESSOR • EIGHT EXPANSION SLOTS (ONE 32-BIT,
SIX 16-BIT, ONEB-BIT) •AMI BIOS ASSURES IBM COMPATIBILITY •8/1
3.BAHZ KEYBOARD ADJUSTABLE SPEEDS
MCT-386MBC-33

$1495.00

littlefootTm CASE

MCT-386MB25S

20MHZ 386

$ 799

MCT-386MB2OS •NORTON SI 23.0 •LANDMARK AT 25.8

• ACCOMODATES ALL MOTHERBOARD
SIZES
• INCLUDES 250 WATT POWER SUPPLY

MINI 25MHZ CACHE 386

• MOUNTS FOR 3FLOPPY & 4HARD
DRIVES
• TURBO AND RESET SWITCHES
• SPEED DISPLAY, POWER, DISK LEDS
• MOUNTING HARDWARE, FACEPLATES
AND SPEAKER INCLUDED
CASE-100
CASE-200 *SUPERFOOr-HOLDS II DRIVES

$499.4$

CASE-120 *MINIFOOr W/200 WATT PS

$199.95

•NORTON SI 30.5 •LANDMARK AT SPEED 40.7
•25MHZ 86386 •REQUIRES ONE OF THE RAM CARDS LISTED
BELOW •SHADOW RAM FOR ROM BIOS • USES MEMORY
CACHING FOR SUPERIOR PERFORMANCE • MEMORY INTERLEAVING FOR NEAR 0 WAIT STATE OPERATION (8 BANKS OF
MEMORY REQUIRED) •SOCKETED FOR10387 OR WEITEK
3167 COPROCESSORS
MCT-C386-25
$1199.00
1/2/4MB USING 8/16/32 256KX4 DRAMS &4/8/16 256KX1 DRAMS
(OK INSTALLED)
MCT-C366-M4
$99.95
1/2MB USING 36/72 216KX1 DRAMS OR 4/8MB USING 36/72
1MBX1 DRAMS ek INST)
MCT-C386-M8
$99.95

STANDARD
CASES
CASE-70 FULL SIZE SLIDE CASE

$89.95

CASE-50 FOR 8088 OR MINI-88 MOTHERBOARDS

$59.95

CASE-FLIP FLIP-TOP XI-STYLE CASE

$39.95

CASE-SLIDE SLIDE TYPE XT-STYLE CASE
$39.95
CASE -JR
$149.95
WITHI5OW POWER SUPPLY. FOR 8088 OR MINI-286 BOARDS
CASE-JR-200
$189.95
WITH 200W POWER SUPPLY. FOR 8088 OR MINI-286 BOARDS
NOTE CASES DO NOT INCLUDE DRIVES

UL APPROVED POWER SUPPLIES
135 WATT FOR 8088

$ 399 9$

•NORTON 5115.3 •LANDMARK AT SPEED 20.8
• USES 16MHZ INTEL 80:48:iSX CPU •EXPANDABLE TO 8MB
ON BOARD •512K/1NS USING '8/36 256KX1 DRAMS OR 2/4
256K SIPS OR 4/8 25BKX4 AND 2/4 256KX1 DRAMS; 2,1MB
USING 18/36 IMBX1 DRAMS 0112/4 1MB SIPS; 6/8MB USING 36
IMBX1 DRAMS AND 214'AM3 SIPS AMI BIOS - CHOOSE FAST
0 WAIT STATE OR IWATT STATE FOR ECONOMICAL USE OF
SLOWER RAM • FIVE 16-BIT & THREE 8-NT EXPANSION
SLOTS •CHIPS &TECHNOLOGY NEW ENHANCED
ADVANCED TECHNOLOGY (NEAT) CHIPSET •SOCKET FOR
80387SX-16 COPROCESSOR •B.F X 13 1 SIZE FRS IN MINI-AT
AND FULL-SIZE AT CASES
MCT-3869X
$399.95

•NORTON 5129.7 • LANDMARK AT SPEED 32.5
•25MHZ 80386 MPU • 10MHZ/25MHZ KEYBOARD
SELECTABLE SPEEDS • 16MB ON-BOARD RAM CAPACITYUSING SIPS (OKB INSTALLED) • 1/2MB USING 36/72 25610(1
DRAMS OR 4/8 256K SIPS; 4/8MB USING 36/72 IMBX1 DRAMS
OR 4/8 1MB SIPS; 16MB LASING 72 1MBX DRAMS AND 81MB
SIPS •SHADOW RAM FOR BIOS &VIDEO •SOCKETED FOR
WEITEK 31AS COPROCESSOR •EIGHT EXPANSION SLOTS
(FIVE 16-BIT„ THREE 8-BR) •AMI BIOS ADJUSTABLE BUS
SPEEDS • INTERLEAVED MEMORY- NEAR 0 WAIT STATE

INCLUDES MANUAL
& SOFTWARE GUIDE

PS-155 150 WATT FOR 8088
PS-200X 200 WATT FOR 8088
PS-200 200 WATT FOR 286/386
PS-250 250 WATT FOR 286.386

16MHZ MINI 386-SX

$999

25AfHZ 386

$
249$$

PS-135

"OUR FASTEST"
33MHZ CACHE 386

$59.95
$69.95
$89.95
$89.95
$129.95

1/2/4MB USING 4/8/16 256K SIMMS, 478/15MB USING 4/8/16 1MB
SIMMS OR 10 MB USING
81MB SIMMS AND 8256K SIMMS (OK INSTALLED)
MCT-C386-M16
$99.95

MINI 25MHZ 386

$ 799

• NORTON 5126.6 • LANDMARK AT SPEED 32.8
•MEMCRY INTERLEAVING FOR NEAR ZERO WAIT STATES
•SOCKETEO FOR 80387 COPROCESSOR •USES 8ONS 256K
OR 1MB SIP/DIP RAMS •16MB RAWCAPACITY: 8MB ON
BOARD, 81s1B USING OPTIONAL RAM CD (OKB INSTALLED)
•ON-BOARD RAM: 1/2MB USING 4/8 25BK SIPS OR 4/8MB
USING 4/8 1MB SIPS •FIVE 16-BIT SLOTS, TWO 8-BIT SLOTS,
ONE 32 BIT SLOT FOR PROPRIETARY RAM CARD
•STANDARD XT HOLE SPACING •AMI BIOS •SIZE: 8.5 X 13"
MCT.M386-25 25MHZ VERSION
$799.00
MCT-M386-20 20MHZ VERSION
$629.00

s
389

20MHZ 286

95

•NORTON SI 20.3 •LANDMARK AT SPEED 26.3
• NEAT CHIPSET HAS, POWER TO COMPETE WITH 386
SYSTEMS • EXPANDABLE FROM 512K TO 8143,512A/1MB
USING 18736 256KX1 DRAMS OR 2/4 256K SIPS; 2/4MB USING
18/36 1MBX1 DRAMSOR 2,4 1MB SIPS; 6/8MB USING 36 1MBX1
DRAMS AND 2/4 1MB SIPS •20/10MHZ KEYBOARD
SELECTABLE SPEECS •AMI BIDS •SHADOW RAM AND PAGE
INTERLEAVED MEMORY •FAST 0 WAIT STATE OR IWAIT
STATE FOR SLOWER RAM •85" X IF FITS MOST XT, WO AT
& FULL SIZE AT CASES • FIVE 16-BIT & THREE 8-BIT SLOTS
•SOCKET FOR 80287-12 MATH CO-PROCESSOR
MCT-M286-20N

16MHZ 286 W/NEAT CHIPSET
MCT M286 16N NORTON SI 16.2 / LANDMARK
12MHZ 286 'W/NEAT CHIPSET

5289 95

AT 21.1
5269 95

MCT-M206-12N NORTON SI 12.0 / LANDMARK AT 15.3

$199 95

12.5MHZ 286

•NORTON SI 14.3 •LANDMARK AT SPEED 16.8
•AT-COMPATIBLE •6/12.59AHZ KEYBOARD SELECTABLE
SPEEDS -EXPANDABLE TO 4MB ON BOARD; 512K/1MB USING
18/36 256KX1 DRAMS; 2r4MB USING 18/36 111E0(1 DRAMS (OKB
INSTALLED) •MEMORY SPEED 12ONS FOR 1WAIT 100NS
FOR 0 WAIT
MCT-M286-12
$199.95
MCT-M2B6-10
OW1-.2 VERSION
$189.95

10MHZ 8088

NORTON 5;2.1

$9995

• NOW USES LOWMST 256K X 41MB DRAMS •XT
COMPATIBLE: OPERATES AT 4.77/10MHZ •KEYBOARD
SELECTABLE CLOCK SPEEDS •SOCKET FOR 8087-1
COPROCESSOR •8 SLOTS •MCI BIOS •640K RAM
CAPACITY (OKB INS -AULED)
MCT-TURB0-10
$99.95
MCT-TURBO 8MHZ VERSION
$89-95

ORDER TOLL-FREE 800-538-5000 eff
JDR MICRODEVICES 2233 BRANHAM LANE,
SAN JOSE, CA 95124 (408) 559-1200
FAX (408) 559-0250 TELEX 171-110
COPYRIGHT 1990 JDR MICRODEVICES

CUSTOMER SERVICE 800-538-5001

TECH SUPPORT 800-538-5002

MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY, 9 A.M. TO 3 P.M. (PST)

Circle 6on Reader Service Card (DEALERS: 7)

ORDER VIA BBS
(408) 559-0253

JULY 1990 • BYTE
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JDR Microdevices°
•30 DAY MONEY BACK GUARANTEE •1 YEAR WARRANTY ON ALL PRODUCTS • TOLL-FREE TECHNICAL SUPPORT'

MONITORS

VGA COLOR AND
CLARITY AT AN EGA
PRICE , •8-BIT VGA
CARD IS FULLY
COMPATIBLE WITH
IBM VGA •720 X 540
MAXIMUM RESOLUTION,
640 X 480 IN 16 COLORS
• 528 X 480 IN 256 COLORS
• HIGH RESOLUTION ANALOG
MONITOR • EGA/CGNMONO AND HERCULES COMPATIBL
• DRIVERS FOR WINDOWS, GEM, 1-2-3, SYMPHONY
AUTOCAD 8 VENTURA
VGA-PKG
PAPERWHITE VGA MONITOR

NEC-MULTI-3D NEC MULTI 3D MULTISYNC
CM-1440 SEIKO DUAI FIXED FREC)UENCY

•14" ANALOG VGA MONITOR • GLARE RESISTANT SCREEN
•720 X 410 MAXIMUM RESOLUTION
ILT/SWIVEL BASE
VGA-MONITOR

TAXAN DUAL PAGE MONITOR
•GLARE RESISTANT 19" MONOCHROME SCREEN

$1499

• INCLUDES DISPLAY CARD • 1280 X 960 NON-INTERLACED
TAXAN-P

$139.95

14" SCREEN MONO

MONO-SAMSUNG
JDR-MONO

SAMSUNG 12" FLAT SCREEN

12" MONO

wrH GREEN SCREEN

$129.95

....... $69.95

CABLES AND GENDER CHANGERS
MOLDED; GOLD-PLATED CONTACTS; 100% SHIELDED

e

LOGC9
LOGC9-C
LOGC9-P
LOGC9-PC
LOGB9
LOGB9-P

SERIAL MOUSE
$98.95
SERIAL MOUSE (NOT PS/2 COMPATIBLE) $79.95
SERIAL MOUSE WITH PA1NTSHOW
$109.95
SERIAL MOUSE WITH PAINT'CAD
$154.95
BUS MOUSE
BUS MOUSE WITH PAiNISOVv
H
- $89.95
$104.95
LOGB9-PC BUS MOUSE WITH PAIN ICAD
$149.95

CBL-PRINTER
CBL-PRNTR-25
CBL-PRINTR-RA
CBL-0B25-MM
CBL-0625-MF
CBL-9-SERIAL
CBL-KBD.EXT
CBL-CNT-MM
CBL-FDC-EXT
CBL-MNT-9
CBL-MNT-15
CBL-MODEM
GENDER-VGA

o

$84.95
$84 95

STANDARD KEYBOARDS
gerc-so6o 84-KEY WITH 10 FUNCTION KEYS
MAX-5060 MAXI-SWITCH 84-KEY(286 ONLY )

$64.95

$59.95

58995

RAM CARD FOR LASERJET IIP
•ADD:: 1MEITC)
IIP-RAM

2 Mli

$29995

RAM (1MB INSTALLED)

JETFONT SUPERSET .150 FONTS!

s2999e

2CARTRIDGES CONTAIN THE
EQUIVA_ENT OF 18 SEPARATE HP
CARTRIDGE S W THDUT DOWNLOADING • FOR HP LASERJET,
LASERZET, AND LASERJET II
• DRIVERS FOR WORDPERFECT,
WORD-STAR 2000, IBM DISPLAY
WRITE 4, MS WORD WINDOWS,
12 3 DBASE II AND MORD
SUPERSET

f

PROTOTYPE CARDS

prototyping and programming products.

JOR-PR1
..1011-PR2
JI3A-PR2-PK
JDR-PRIO
JDR•PRIO•PK

Here are just a few examples, Request
our catalog for our complete line!

8 BIT WITH a5V AND GROUND PLANE
ABOVE WITH I/O DECODING LAYOUT
PARTS KIT FOR JDR-PR2 ABOVE
16-BIT WITI I/O DECODING LAvOUT
PARTS K!T FOR JOR-PRI 0ABOVE

27.95
29.95
8.95
34.95
15.95

MODULAR PROGRAMMING SYSTEM

EPROM
SPEED
350es
250ns
45(ins
25Gns
200es
250es
200es
250ns
250Is
251Ins
20Ons

EPROM PROGRAMMER

Vpp
25V
21V
12.5V
12.5V
12.5V
125V
12.5V
12.5V
125V
125V
12.5V

PINS
24
24
28
28
28
28
28
28
28
28
32

PRICE
3.95
3.95
3.49
3.69
4.25
4.25
5.95
4.95
5.95
7.95
16.95

$129 95

• PROGRAMS 27XX AND 27XXX
EPROMS UP TO 27512 •SPLIT
OR COMBINE CONTENTS OF
SEVERAL DIFFERENT SIZED
EPROMS (VARIOUS FORMATS AND
VOLTAGES) • READ, WRITE, COPY,
BLANK CHECK AND VERIFY • HEX
AND INTEL HEX FORMATS SOFTWARE
MOD-EPROM

DATARASE II EPROM ERASER $39 95
•SMALL SIZE , •ERASES ALL
SIZE EPROMS UP TO 4AT A
TIME-- MOST IN 3 MINUTES
•WALL PLUG POWER SUPPLY
DATARASE II
COPYRIGHT '1990 JOR MICRODE VICES
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6FT. PC PRINTER CABLE
9.95
25 FT. PC PRINTER CABLE
15.95
RIGHT ANGLE PRINTER CABLE
15.95
DB25 MALE- DB25 MALE 6 FT.
9.95
DB25 MALE-DB25 FEMALE 6FT
9.95
DB9 FE MALE-01325 MALE 6-FT.
6.95
5FT. KEYBOARD EXTENSION
7.95
36-PIN CENTRONICS -WM
14.95
37-PINEXT. FLOPPY CABLE
9.95
9-PIN MONITOR EXTENSION
6.95
15-PIN MONITOR EXTENSION CABLE 9.95
MODEM -131325 DB2S FEMALE
6.95
DB9 I1)15 ADAPTOR
4.95

JOG caters to the developer with a f
u ll line

$7
69
9 ..9
95
5

K103-A AUDIBLE 'CLICK' 101-KEY KEYBOARD

• FOR LASERJET SERIES II PRINTERS
• USER EXPANDABLE TO 1.2 OR 4MB
(OK INSTALLED) - USES 256K 15ONS OR
1MB 12ONS DRAMS
MCT-RAMJET

PC -TRAC 2-AXIS TRACKBALL $89.95

$49.95

$

BTC-5339R COMPACT 101-KEY, 30% SMALLER
MAX-5339 10 --KEY MAXI-SWITCH (286 ONLY)

RAM CARD
FOR HP LASERJET

• STANDARD RS-232C SERIAL INTERFACE
FAST-TRAP

PRODIGY-OCR OCR SOFTWARE

SIZE
2048x8
4096x8.
8192x8
8192x8
8192x8
16384x8
16384x8
32768x8
32768x8
65536x8
131072xT

$74 95

•NUMERIC XEvPACI DOUBLES AS A MULTI-FUNCTION
BUSINESS CALCULATORWITH MEMORY FUNCTIONS •181
KEYS •12 RJN(.11 ION KEYS •XT/AT .4 PS/2 COMPATIBLE P5/2
REQUIRES ADAPTOR GENDER 5-6 51.95)
PC-3001

$649.00
$599.00

• AUTO MERGE FOR LARGE IMAGES
•
• INCLUDES INTERFACE CARD
• INCLUDES SCANEDIT II, 8 DR. GENIUS SOFTWARE
GS-4500

PARTI
2716-1
2732A
2764
2764-250
2764-200
27128
27128A-200
27256
27C256
27512
27C101-20

ENHANCED KEYBOARD
WITH CALCULATOR

ENHANCED KEYBOARDS

• 28 3-AXIS POINTING CAPABILITY

DIEM
WORLD

EL

BIC -5339 101-KEY WITH 12 FUNCTION KEYS

• HIGH RESOLUTION 200 PULSE/INC-1
• HARDWARE VARIABLE RESOLUTION

gi

E

GM-1489

$199 95

°pan

L

'1 3
3

$139.95

• UP TO 400 DPI •32 LEVELS
OF GRAY SCALE • SPEED
OVERRUN WARNING LIGHT

% •THREE-BUTTON SERIES 9

"Z

d

-

$339.95

EGA MONITOR

•14' NON-GLARE SCREEN WITH 640 X 350 MAXIMUM
RESOLU 110N • DISPLAY 16 COLORS S-MULTANEOUSLY
EGA-MONITOR

FASTTRAP 3-AXIS
TRACKBALL
$10955

ez2)_LOGITECH MICE

7-V

BYTE •JULY 1990

EACH MODULE IN THIS SYSTEM USES A COMMON HOST ADAPTOR CARD. SO YOU CAN USE JUSTONE
SLOT TO PROGRAM EPROMS, PROMS. PALS & MORE!

COMMON HOST
ADAPTOR CARD

EPROM MODULE

$ 29 95

MOD-MEP

MOD-MAC

UNIVERSAL
MODULE

$ 119 "

-PROGRAMS 24-32 FIN EPROMS, CMOS EPROMS & EEPROPAS
FROM 16K TO 1024K • HEX TO OBJ CONVERTER •AUTO.
BLANK CHECK/PROGRAM/VERIFY. VPP 5, 12.5, 12.75, 13,21
25 VOLTS •NORVAL, INTELLIGENT, INTERACTIVE 8 QUICK
PULSE PROGRAMMING ALGORITHMS

• UNIVERSAL INTERFACE FOR ALL
THE PROGRAMMING MODULE$I
• SELECTABLE ADDRESSESPREVENT:, CONFLICTS
• MOLDEO CABLE

MOD-MEP-4 4 EPROM PROGRAMMER
MOD-MEP-8 8-E PR
PROGRAMMER
MOD -MEP-16 IS-EPROM
OM
PR OGRAMMER
$ 499 95

• PROGRAMS EPROMS, EEPROMS. PAL?;, BI-POLAR PROMS,
8748 8 8751 SERIES DEVICES, 16V8 AND 20V8 GALS
(GENER-IC ARRAY LOGIC) FROM LATTICE,
NS, SGS •TESTS Tn. cmos,
DYNAMIC ti STATIC RAMS
•LOAD DISK, SAVE DISK,
EDIT, FILJM.K CHECK,
PROGRAM, AUTO, READ
MASTER, VERIFY AND
COMPARE •TEXTOOL
SOCKET FOR 3" TO
6' WIDE C'S (8-40 PINS)
MOD-MUP
MOD-MUP-EA 4-UNIT ADAPTOR

$99.95

PAL MODULE

'

Fun weve

•GLARE RESISTANT 14" SCREEN WITH AMBER DISPLAY
• 720 X 350 RESOLUTION • TILT/SWIVEL BASE

GENISCAN
SCANNER

„• 320 DPI RESOLUTION
,
„
Ili V
Ittin. SERIAL PS/2 COMPATIBLE

LIBIZEZI

'MI =EOM

$359.95

RELYSIS VGA MONITOR

$499 95

MONO-VGA

$429,95

RELISYS MULTISYNCH

• 14' NON-GLARE SCREEN • 800 X 56.1 MAX RESOLUTION
• CGA/EGANGA COMPA - IBLE • TTUANALOG MOLE
JDR-MULTI

VGA
PACKAGE

4
169.95

1259.95
99.95

$249 95

•PROGRAMS MMI, NS, TI 20 8 TI 24 PIN DEVICES • BLANh
CHECK, PROGRAM, AUTO, READ MASTER. VERIFTY 8( SECUR ITY FUSE BLOW
MOD-MPL

OTHER MODULES
MOD-MMP MICROPROCESSOR PROGRAMMER
MOD-MIC DIGITAL IC 8 MEMORY TESTER
MOD-MOP BI POLAR PROM PROGRAMMER

PAL DEVELOPMENT SOFTWARE

79.95
259.95
99.95
$ 99 9$

ENTRY-L Eva PAL DE VELOPMENTFROM CUPL. FULL SUPPORT FOR 'LL8. 1iiR4, 16R6. 16138, 2OL8. 20R4, 20R8 AND 20X8
MOD-MPL-SOFT

Circle 6an Reader Service Card (DEALERS: 7)

HARD DISKS

MICROPOLIS
HIGH SPEED
HARD DRIVES
KITS INCLUDE,
FAST FLOPPY HARD
CONTROLLER. CABLES,
INSTALLATION GUIDE 8
NOVELL NETWARE-286
SOFTWARE

SIZE

21.4MB $199

65.5MB $389

32.7MB

80.2MB

32.7MB

$219

42.8MB $339

KIT
IIITER DRIVE
AVG.
MODEL
SPEED FACE PRICE PRICE

157.5MB

1355

23MS

ESDI

$949

$1049

157.5MB

1375

23MS

SCSI

$999

$1099

338.1MB

1558

18M5

ESDI

$1619

$1799

338.1MB

1578

18bAS

SCSI

$1619

$1799

676.8MB

1568

16MS

ESDI

$2499

-

676.8MB

1588

16MS

SCSI

$2499

-

AVG.

$569

84.9MB $499
FORM

DRIVE

XT

SIZE

MODEL

KIT

KIT

21.4MB
32.7MB ALL
42.8MB
43.1MB SCSI
65.5MB ALL
80.2MB
84.9MB SCSI
122.7MB ALL

ST-225
ST-238
ST-251-1
ST-251N
ST-277-1
ST-4096
ST-296N
ST-4144R

65MS
65MS
28MS
40MS
28MS
28MS
28MS
28MS

5-1/4'
5-1/4"
5-1/4'
5-1/4'
5-1/4'
5-1/4'
5-1/4"
5-1/4"

5199
$219
$339
$419
$389
$569
$499
$699

$249
$279
$389
$449
$759

$309
$379
$449

21.4MB
32.1MB RLL

ST-125
ST-138R

40MS
40MS

3-1/2"
3-1/2"

$259
$289

$299
$339

$373
$429

SPEED FACTOR ONLY

e Seagate

1.44MB
3-1/2" DRIVE
•80 TRACKS • 135 TEl •ULTRA HIGH DENSITY
•READ/WRITE 720K DISKS, TOO
•INCLUDES ALL NECESSARY MOUNTING HARDWARE

FDD-1.44SOFT SOFTWARE DRIVER
MF355A 3-1/2' MITSUBISHI 1.44MB, BEIGE

$$
12
19
9 :9
95
5

MF355X 3-1/2' MITSUBISHI 1.44MB, BLACK
FDD-360 5-1/4' DOUBLE-SIDED DD 360K

$129.95
$69.95

FD-55B 5-1/4' TEAC DOUBLE-SIDED DD 360K
FDD-1.2 5-1/4' DOUBLE-SIDED HD 1.2M
FD-55G 5-1/4" TEAC DOUBLE-SIDED HD 1.2M

--"aft. aD

$859

Kns INCLUDE HARD D E, DRIVE CONTROLLER,
CABLES AND JDR'S DETAILED INSTRUCTION MANUAL

DRIVE CONTROLLERS

MULTIFUNCTION I/O CARDS
MULTI I/O CARD
MCI-10

MULTI I/O FLOPPY
•SUPPORTS UP TO 2360K FLOPPIES

•XT OR AT COMPATIBLE •SUPPORTS 2FLOPPY DRIVES
(360K, 720K, 12MB 8 44MBI •USER SELECTABLE AS A
PRIMARY OR SECONDARY (3RD OR 4TH) FLOPPY DRIVE
MCT-FIDO-HD

HIGH DENSITY 4-FLOPPY CARD $59.95
• INTERFACES UP TO 4FLOPPY DRIVES •CABLES FOR 4
INTERNAL DRIVES • BIOS SUPPORTS ANY COMBINATION
OF DRIVES (360K/720KJ1 2MB,1.44MB)

company to anyone in the

MCT-FDC-HD4

FLOPPY DISK

$29.95

•INTERFACES UP TO 4FLOPPY DRIVES TO IBM PC OR
COMPATIBLE •DS DO AND DS/OD COMPATIBLE
MOT-FDO

market for a computer."
-Allen P. Cutter, Prescott, AZ

HARD DISK

$79.95

•SUPPORTS 16 DRIVE SIZES INCLUDING 10, 20, 30 AND
40MB• CAN DIVIDE 1LARGE DRIVE INTO 2LOGICAL DRIVES
MCT-HDC
MCT-RLL RLL CARD SUPPORTS 2ALL DRIVES

286/386 FLOPPY/HARD

286/386 1:1 INTERLEAVE

$699

9600 BAUD V.32 MODEM

•9600,4800,2400,1200 BPS • FULL DUPLEX •ASYCHRONOUS/SYNCHRONOUS •MNP-5 FOR 100% ERROR FREE
TRANSMISSIONS •CCITV.32. V.22/BISN.22, BELL/212A COMPATIBLE • DATA COMPRESSION ALLOWS 19.2K BAUD
PRO-96E

EXTERNAL 2400 BAUD

$89.95

$149.95

• FLOPPY/HARD DISK CONTROL IN AN AT DESIGN •FOR UP
TO 2FLOPPIES (360K/7201(/1 2M13/1 44MB) 82HARD DRIVES
MCT-AFH

rg l'iZeUtInlintS

•2400 1200 300 BPS •REQUIRES SERIAL PORT 8CABLE

$49.95

•USER SELECTABLE CONFIGURATION TO 576K •USES 64K
AND 256K DRAMS (OK INSTALLED)
MCT-RAM

286/386 EXPANDED MEMORY $129.95

$99.95

MODULAR CIRCUIT TECHNOLOGY

$79.95

•SERIAL PARALLEL GAME PORT AND CLOCK CALENDAR
MCT-M10

MONOGRAPHICS MULTI I/O

$119.75

•CONTROL 2FLOPPIES •SERIAL. PARALLEL, GAME PORT.
CLOCK/CALENDAR •RUNS COLOR GRAPHICS SOFTWARE
ON YOUR BLACK AND WHITE MONITOR
MCT-MGMIO

286/386 MULTI VO CARD

$59.95

•SERIAL. PARALLEL AND GAME PORTS • USES 16450
SERIAL SUPPORT CH'PS FOR HIGH SPEED OPERATION
MCT-A10

DISPLAY CARDS
16-BIT VGA

$199.95

•640 X480 IN 16 COLORS •256K VIDEO RAM EXPAND ABLE
TO 512K •64 LEVELS OF GRAY SCALE
MCT-VGA-16
MCT-VGA-8 8-BIT VERSION

$169.95

MONO GRAPHICS

$49.95

XT AND AT-COMPATIBLE •HERCULES COMPATIBLE
MONOGRAPHICS •SUPPORTS LOTUS 1-2-3 •HIGH RESOLUTION 720 X 348 DISPLAY •VLSI CHIPS •CONFIGURE THE
PARALLEL PRINTER PORT AS LPT1 OR 2
MCT-MGP

INTERNATIONAL ORDERS

MEMORY CARDS

PRO-24E
PRO-2412400 BAUD INTERNAL MODEM 1,2 CARD

$169.95

•CONTROLS 2HARD 8 2FLOPPY DRIVES (360K/720K/1.2MB/
144MB) •CONCURRENTLY USE HARD 8 FLOPPY DRIVES
MCT-FAFH

576K RAM CARD

$14995

$59.95

•SERIAL PORT •CLOCK/CALENDAR WITH BATTERY
• PARALLEL PORT IS ADDRESSABLE AS LPT1 OR LPT2

$95.95

"I... will highly recommend your

INTERFACE CARDS

1.44MB
FLOPPY

$99.95
$129.95

$279

UV.

$549
$679

$ 49 95

FDD-1.44X BLACK FACEPLATE
FDD-1.44A BEIGE FACEPLATE

$249

AT Fili

r MODULAR CIRCUIT TECHNOLOGY

$9995

1

DRIVE KITS
21.4MB

• USER EXPANDABLE TO 2MB USING1MB DRAMS •
CONFORMS FULLY TO LIM EMS 3.2 • RAM DISK SOFTWARE
MCT-AEMS
MCI-EMS XT COMPATIBLE EMS CARD
$99.95

We speak English, Espanol, Portugues or Italiano! Use Fax,
Telex, Mall or phone to place your orders. We accept
Mastercard, Visa, Moneyorders or checks drawn against banks
with aU.S. office -U.S. dollars please.
Phone orders call (408) 559-1200 and ask for Sonia or Rubin.
Please advise our International Sales staff if your country has
special import restrictions such as Certificate of Origin,
Consulartzed Invoices etc. Just let us know what you require
to clear customs in your country and well be happy to provide
complete documentation

4800/2400 BPS

FAX MODEM

$119 "

FAX SWITCHER

•4800 BAUD GROUP III FAX TRANSMISSION ONLY •2400
BPS DATA MODEM •MENU DRIVEN PROFAX SOFTWARE
•SENDS DOS TEXT, PCX 8TIFF FILES TO FAX TRANS.
MCT-FAXM
MCT-24I INTERNAL 2400 BAUD DATA MODEM
MC7-121 INTERNAL 1200 BAUD DATA MODEM

VIVA 2400 BAUD

$89.95
$69.95

$119 95

TERMS: Minimum order $10.00. For shipping and handling include $4.00 for UPS Ground and $5.00 for Air. Orders over 1lb.
and foreign orders may require additional shipping charges contact the sales department for the amount. CA. residents must
include applicable sales tax. Prices are subject to change without
notice. We are not responsible for typographical errors. We
reserve the right to limit quantities 8to substitute manufacturer.
All merchandise subject to prior sale. Afull copy of our terms is
available upon request Items shown may only be representative

,

• .

FAXM-SWITCH

•2400,1200,300 BAUD OPERATION
• FULLY HAYES AT COMMAND SET COMPATIBLE • EXTENDED S-REGISTER PROGRAMMING •8INTERNATIONAL ICON
STATUS LIGHTS •BUILT-IN SPEAKER
2ND PHONE JACK FOR VOICE •AUTO
WAIT FOR DIAL TONE 8 AUTO REDIAL
•STANDARD RS-232C INTERFACE
VIVA-24E
VIVA-24MNP
$129.95
ERROR CORRECTING VERSION

JIM'S BARGAIN
HUNTER
OR ER

$109 95

CONNECT ONE PHONE LINE TO YOUR
PHONE. FAX. MODEM AND ANSWERING
MACHINE --THIS DEVICE ROUTES THE
CALLS! •OPERATES ON SINGLE OR
MULTI-LINE SYSTEMS •AUX PORT
FOR MODEM. CORDLESS PHONE,
ALARM. POS TERMINAL. ETC

DF! ETHERNET CARD
• 100% HARDWARE COMPATIBLE WITH
NOVELL NE-1000 ETHERNET CARD
•FOR THICK OR THIN ETHERNET
• 15-PIN ETHERNET CONNECTOR
•BNC CONNECTOR FOR THIN ETHERNET
DFINET-300 8-BIT VERSION
DFINET-400 16-BIT VERSION $239.95

$199 95

7999

Jim Wharton
JOBS VP Sales

NEC 150MB
ESDI HARD DRIVE
• 5-1,4" HALF-HEIGHT DRIVE
• 150MB STORAGE
• ESDI FORMAT
• 18MS AVERAGE ACCESS SPEED
5655

EXPIRES 7/30/90

ORDER TOLL-FREE 800-538-5000

Circle 6on Reader Service Card (DEALERS: 7)

CUSTOMER SERVICE 800-538-5001

TECH SUPPORT 800-538-5002

BBS

KEY
CODE

(408) 559-0253
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A M ESSAGE
To OUR
SUBSCRIBERS
ROM TIME TO TIME
1' we make the BYTE subscriber list available to other
companies who wish to send
our subscribers material about
their products. We take great
care to screen these companies, choosing only those
who are reputable, and whose
products, services, or information we feel would be of interest to you. Direct mail is an
efficient medium for presenting the latest personal computer goods and services to
our subscribers.
Many BYTE subscribers appreciate this controlled use of
our mailing list, and look forward to finding information of
interest to them in the mail.
Used are our subscribers'
names and addresses only (no
other information we may
have is ever given).
While we believe the distribution of this information is of
benefit to our subscribers, we
firmly respect the wishes of
any subscriber who does not
want to receive such promotional literature. Should you
wish to restrict the use of your
name, simply send your request to the following address.

MITE MAGAZINE
Subscriber Service
P.O. Box 850
Peterborough, NH 03458-0850
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CHAOS MANOR
MAIL
Jerry Pournelle answers questions about his column
and related computer topics

Take WordPerfect ...Please
Dear Jerry,
I, too, have tried WordPerfect, both
versions 4and 5, and in the end Ideleted
them from my files. That bizarre control
interface, non-mnemonic and nonintuitive, is too much. It is not so much feature-rich as it is feature-ridden.
Ihave witnessed this phenomenon:
Some trustful rube shells out $200-plus
for WordPerfect and proceeds to struggle
for months. It is acontest of will, shaping
the credulous innocent until he or she finally memorizes enough commands to
make it all work. At this point he or she
cannot go back, and becomes instead another WordPerfect booster. The free unlimited help line is avery necessary part
of the package.
My first word processor was Better
Working on the Commodore 64, and it
was agood lesson on the limitations of
that platform. Luckily, Ihad my introduction to PC word processing via the
Leading Edge word processor. A program that borrowed the folder-and-drawer metaphor, it was very rational in its
controls and allowed 30-character filenames. Alas, it was another orphan format and had avery limited subdirectory
structure for hard disks. Designed as a
floppy disk-based program, it was never
upgraded. Later, Itried acouple of versions of Volkswriter that were OK, but,
again, they had apeculiar system of keystrokes to maneuver through subdirectories. Like you, Ihave settled on Q&A for
nearly all my writing chores.
If Ihad the paranoiac outlook of aStephen King, I'd suspect aconspiracy by
WordPerfect Corp. to brainwash and preprogram millions of proles for future use
as slaves in some gigantic intergalactic
data processing project—probably a
census.
Jerry Pournelle holds adoctorate in psychology and is a science fiction writer
who also earns acomfortable living writing about computers present and future.
He can be reached do BYTE, One Phoenix Mill Lane, Peterborough, NH 03458,
or on BIX as "jerryp."

How many WordPerfect users continue to use it aftei trying other, more
sensible systems, and how many are
there who are afraid to try something
new, lest they experience another agonizing period of frustration? They are
suspicious of any new programs because
they might be as obtuse and difficult to
learn as WordPerfect.
Ihave atheory that our search for the
perfect application is as inevitable and
possibly endless as the search for the lost
chord, enlightenment, or the infinite,
all-knowing mind of God—something
most of us don't discover until it's too
late.
Bill Copenhaven
Richmond, CA
I'm sure your theory is wrong! But it
would make a good science fiction
plot. ..
—Jerry
String Handling in C
Dear Jerry,
lam writing to you to address the issue
of C's string-handling capabilities in the
letter from Paul A. Elias (December
1989). It is awell-known fact that C's facilities for manipulating strings are less
than convenient. Programmers have to
know beforehand not only what strings
they intend to use, but also how much
memory each string will require at run
time. This requirement makes it difficult
for programmers to manipulate strings
whose size and values can be determined
only at run time.
What makes BASIC so appealing to
some people is its built-in support for dynamic string manipulation; for example,
the functions MID$, R1GHT$, and
LEFT$ let the programmer dissect parts
of a string at will. And in BASIC, all
strings are created on demand. This is
done simply by using astring variable.
The C programmer could resort to dynamic memory allocations and therefore
create the space needed for new strings,
but this wouldn't be desirable, because
the programmer would have to make sure
that all memory allocated to strings that
are not needed anymore is returned to the

CHAOS MANOR MAIL

heap. BASIC has an advantage over C in
that respect because it has agarbage collector. But there is asolution: C+ +.
C++ is asuperset of C, so it retains
99 percent of the features of the programming language as defined by ANSI.
Thus, in C+ +, the programmer could
design and implement astring class that
would provide all the expressiveness and
power of BASIC, but with the speed and
control of C. Ideveloped my own string
package using Zortech's C ++ 2.0 compiler. It allowed me to use syntax like the
following:
string si ="Hello"
string s2 ="Bob";
string s3 =si +s2;
//s3 is the concatenation of si
//and s2, "Hello Bob"
string s3 =s3.mid (1,5)
//s3 is set to "Hello"
string s4 =si +" "+s2;
//demonstrates use of standard C
//character string in expression
and so on.
A programmer could easily develop a
"complex" data type for performing
complex arithmetic. C++ has facilities
for integrating user-defined types with
existing data types in the language. As a
result, a programmer could develop a
complex number class that could, say, be
added to integral expressions. For example,
complex x(1,5);
//x=1+ 5i
int i=5;
complex sum =x+i;
// sum =1+ 5i +5== 6+5i
This type of expressive power is not
possible in a language like BASIC. So,
for those programmers who have alegitimate gripe about C's string-manipulation support, Ibelieve that C++ is the
answer.
Bruce W. Bigby
West Somerville, MA
I'm fairly certain that if C++ had existed back when Iwas trying to learn C—
that was along time ago, with Leor Zolman 's BDS C, which was the only thing
that would run on old Ezekial the Z80—I
might have learned it thoroughly and
would be using it yet.
Isuspect that at my age and state of activity Iwill not be learning C+ +, but you
never know: There's pressure for me to
learn Unix, and if Ido that I'll have to
know some C. For the nonce, QuickBASIC has all the string handling that I

need built into the language, and Ihave
not noticed that Ineed more speed and
control in what Ido, which isn't to say
that others wouldn't. —Jerry
Pascal Placement
Dear Jerry ,
In reference to your review of Computer Science with Pascal for Advanced
Placement Students in Computing at
Chaos Manor (February), Idon't think
the Educational Testing Service cares

anymore about UCSD Pascal. The people there may still claim that they want
Standard Pascal, but the fact remains
that Idid just fine on the AP test last year
without knowing a shred of UCSD
Pascal.
Frederick Bertsch
East Lansing, MI
Thanks; Ihope you're correct, because
UCSD Pascal is abit passé, Ifear.
—Jerry •

Never buy another ribbon!
Over 135.000 sold

Universal Cartridge (includes one adapter)
75.00
Multicolor Adapter (specify printer)40.00
Epson only .R.A.acInker mod. 271EP
45.00
Imagewriter only MaclnkerTM mod. 234IM
45.00
Universal Spool Maclnker75.00
Heat Transfer Adapter25.00
Extra Ink Bottle, black
18.50
Colored Ink Bottle
3.00
pint
4.00
extra reservoir
5.50
Universal Cartridge unit
shown with Epson cartridge

$75.00

All models delivered complete with bottle of ink, ink meter ,reservoir. reservoir cover.
Go color !! Single 8 multecolor, standard and heat transfer cartridges available: red.
green. blue. brown. purple. yellow. orange, white, silver and gold. Indelible and OCR ink
cartridges available.

Over 24,000 printers supported. Better than new print quality. Extended
printhead life thanks to lubricated ink. Average cartridge can be re-inked 60-100
times at 5cents/re-inking. Multicolor adapters re-ink multiband cartridges.
Documented customer savings of up to $30,000/year. Detailed free catalog.
Shipping $9.00
New

MacBond II

Automatic Ribbon Welder
Make your own ribbons! MacBond Il
$299.00
splices and bonds in seconds ribbons
of any size and inked in any ink and color. First real alternative to ribbon
bonding machines costing thousands of $$$. We have acomplete range of bulk
ribbons, color and multicolor, heat transfer etc. for your application.
Shipping $7.00
New

LightSpeed 2400LE
2400b MNP class 5

4800 bthroughput, full duplex. 9600,
$169.00
4800, 2400, 1200 bps. CCIT V.22bis,
V.22, Bell 212A & 103J modes •Auto
speed selection •MNP cl. 5error correction •Synch & asynchronous modes
•Cable and software included (PC or MAC) •2year warranty
LightSpeed 9624E
699.00 LightSpeed 2400LE(mNP cl 51....169.00
LightFax 9624 faxmodem
399.00 Ring-On Remote Power Center
199.00
LightSpeed 9624E is av.32, mnp 5, 9600 b modem. LightFax 9624 is afull featured group III, 9600 b
fax & 2400 b modem combined, shipped with software & cable for PC or MAC (specify). Ring-On is a
power center which senses an incoming call to turn on computer & modem.

Printer Servers
High Capacity

New

Shipping $8.00

(up to 3Meg)

Meet the UG-501, the ultimate buffer &
most economical area network element.
Printer buffer, autoscanning switch, soft$359.00
code switch & universal converter, all in one. Can be configured with serial-parallel inputs & outputs in various combinations. Use it stand-alone (4 computers
to 2 printers all working simultaneously) or cascade UG-501s in your network.
Memory expandable up to 3 MEG. Price from $359.00, depending on memory.
UG-501, just one of our complete family of buffers-switches-converters.
Computer Friends, Inc.
14250 NW Science Park Dr.
Portland OR 97229

Circle 61 on Reader Service Card

Satisfaction or 30 day
refund Immediate
shipment -Major credit
cards PO's from
National Accounts

Order Toll Free 1-800-547-3303
In Oregon (503)626-2291
fax (503)643-5379
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Hugh Kenner

Zen and the Art of Assembly
A valuable series for those contemplating the way of assembly

G

enerally Ifind better things to do in this space than
discuss those staples of the computer book industry, its
endless instruction manuals. (Every publisher needs
an assembly book on its list; they are mostly the same book,
rewritten.) But this month Imake an exception to announce a
conceptual breakthrough. Ihope the industry is watching;
there are implications for other sorts of books as well.
Start from an observation. Arguably the worst assembly program ever published lurks partway through Borland's Turbo
Assembler User's Guide, aclearly written book designed to
teach beginners the elements of what they covet assembly for—
writing programs that are "small and blindingly fast." The
program is WCount.EXE, acompact little package for counting
words in a text file. Small, yes: 676 bytes. But "blindingly
fast"? Counting through the 2000-word file that Itried it on
took it—hold on!-35 seconds! The commercial word counter
I'd been using zipped through
the same file in 4 seconds.
And aprogram called BWC,
for BIX Word Counter (courtesy of BIXen Terje Mathisen), took under 1second!
My howls about WCount
drew an instructive response
from someone at Borland. It's
naive, he said, to expect optimal quality from something
the purpose of which is only
to demonstrate a structure
and the use of some directives. To which I'd respond, I
don't ask for optimal quality,
but at the least for minimal
quality.
In his foreword to the
Scott, Foresman Assembly
Language Programming
Series, of which he is general
editor, Jeff Duntemann fingers the theme WCount illustrates so ludicrously: "the difference between assembly
language programs that work
and assembly language programs that work well." For
assembly is a lot of bother,
with little point if the result is
no better than C or Pascal.
(And as we've just been seeing, it can even be abysmally
358
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worse.) He goes on: "I have yet to see any assembly language
book make this point, much less dwell on it."'
Right. And dwelling on it means getting rid of the notion that
assembly is what most books make it out to be, aset of mnemonics tied to amicroprocessor. Making it work well entails
"knowledge of the machine, the individual instructions, and
the relationships among instructions that transcend all three."
Yes, "The subject deserves better than it has gotten at the hands
of the computer book industry."
Thus, one assumption behind Duntemann's Scott, Foresman
series is that good assembly code is machine-specific; they're
talking about the AT and compatibles, not just the 80x86 chips.
(If you're vague about things like the PC's screen I/O, you'll
probably be wondering where alot of instruction cycles went.)
Another assumption is that details are "an interconnected
web," so that serial discussion of any topic without "forward
references" to more advanced
topics is well nigh impossible.
"This means that the same
broad set of topics must be
taught in each book, but that
the level of detail be gradually
increased in moving from beginner to expert." Amen. So
even if you Know Nearly All
about assembly, start with
Volume 1.
That volume is by Duntemann himself. He leads off
with Assembly Language from
Square One ($29.95) and assumes that you know how to
run your PC, but assumes
nothing about either programming or "what happens inside
the box itself." So pretend
that this is the case. Pretend
too that assembly is your first
stab at alanguage. It's easier,
Duntemann alleges, than
learning how to play the
piano. Mistakes won't make
the dog howl, and "what takes
years of agony in front of a
piano can be done in acouple
of months in front of your
average PC." In fact, "compared to raising an average
American child from birth to
five years, it's acakewalk."
ILLUSTRATION: MICHAEL KLEIN © 1990

PRINT QUEUE

Turn the page, and aScotts Valley housewife is planning a
hectic morning. Her list ends, "Drop off groceries at home. If
it's time, pick up Nicky. If it's not, collapse for afew minutes,
then pick up Nicky. Collapse!" (You've spotted the IF conditionals. And in assembly language, "Collapse!" might be
"END Start.")
By page 145 we're being told, "Programming involves two
major components of the PC: the CPU and the memory. Most
books begin by choosing one or the other and describing it. My
own opinion is that you can't really describe memory and memory addressing without describing the CPU and you can't really
describe the CPU without going into memory and memory addressing. So let's do both at once."
What follows is not only the sole fail-safe account of segments and offsets I've seen, it's also the most useful exposition
of what the CPU registers do. We're next taught to consolidate
this understanding by looking at the PC's video refresh buffer
via DEBUG. And without being sure how it happened, we're
suddenly in command of afield of topics, instead of clinging to
whichever handle the usual book chooses to offer.
By page 200, the discussion of aprogram that works is telling
us, "The stack segment contains the program's stack. Ihaven't
explained stacks just yet, and...I'm going to hold off just a
little while longer. In short, astack is simply an ordered place
to stash things for the short term, and that will have to do until
we cover the concept in depth in Section 7.2." You see what was
meant earlier by "forward reference"? It's a simple device
straitjacketed manuals never seem to employ. There are things
we need to be aware of before knowing all about them. Why
have manual writers never discovered that?
But move on we must. Volumes 2, 3, and 4are Assembly Language Magic, by William Murray III and Chris H. Pappas
($29.95), and atwo-volume Zen of Assembly Language by Michael Abrash. (Part 2of Zen, "The Flexible Mind," is promised for this year, but I've seen only the first part, "Knowledge," $29.95.) Further books in the series are promised but
not yet specified.
Assembly Language Magic starts with aquick summary of
themes already covered by Duntemann—things like hexadecimal numbers and using adebugger—but Murray and Pappas
are soon offering much more detail about assemblers and linkers. Also, their unit of attention is the complete program,
whereas Duntemann's tended to be the instruction or the memory fetch. They do alot with lookup tables: real time savers,
especially if you need such brutes as logarithms but have no
80x87 chip. They're alert to 386 special cases. By chapter 15,
we're getting characters, strings, and numbers in and out of
programs, something most texts I've seen scamp utterly.
Zen, finally. The point of the Abrash Zen (yes, his name and
title do bracket the alphabet) is that the PC abounds in "cycle
stealers" that are so interwoven that only hunches can save you.
(There's an art to hunches; you can pick it up.) He starts with
an example of ahorrible program: apublished "Optimizing for
Speed" article that used all information available, saved cycles
by the bushel, and (as its author never noticed) ran more slowly
than the naive version it was trying to improve. Moral? The
available information was "accurate but incomplete": ageneral
truth.
So Abrash gives us, straight off, code for aZen timer that's
right to about amicrosecond and could have spared Mr. Optimizing for Speed all that egg on his face. One Abrash theme is,
"Assume nothing." Clock it with the Zen timer. Not that Intel
is lying when we're told that the SHR instruction takes just two
clock cycles; no, but fetching those instructions each time
they're used can take four cycles per fetch. Thus, shr ax,1 re-

peated five times can use not amere 10 cycles (two per SHR)
but up to 40, depending on the state of the prefetch queue when
we start. Yes, as Duntemann said, "an interconnected web."
Zen is the art of swinging through such webs: "We fit you"
versus "We give you fits."
I'll not wander into the labyrinths of Zen, but return instead
to the state of instruction manuals. They derive, it seems, from
acustom called "Documentation," which told an engineer how
the previous engineer had left things. That assumed afund of
knowledge, inaccessible to innocents like me when we faced,
years back, what was called "Documentation" for the CP/M
operating system: chunks of verbiage, impenetrable in their

what
follows is not only the
sole fail-safe account of
segments and offsets
I've seen, it's also the
most useful exposition
of what the CPU
registers do.

presumption of knowledge we didn't have.
For no reason we understood, the system was broken into
topics, each dealt with (exhaustively) once and then discarded.
And "exhaustively," in isolation, was apt to mean "unintelligibly." "Prayer and fasting," as Doug Cooper used to intone over
something akin, the International Standards Organization's
version of Pascal. Item by item, you would not make hide nor
hair of it.
A bad tradition has persisted, and at Borland, where they
write superb assembly code—witness Turbo Pascal and Turbo
C and Turbo Assembler—they still issue a thick manual to
"document" the 80x86 instruction set and think they're teaching us assembly. Isolated instructions, that's all, for congealing
into aclunker like WCount.
Although they understand quality well at Borland, it's beyond the reach of such fragmented presentation, the way of
which holds their suave writers fast by the neck. Zen—which
"teaches nothing," merely "points the way"—Zen in Scotts
Valley is unthinkable.
That's my 1600 words for this month. WCount (invoked for
olde tymes' sake) has just taken 27 seconds to tell me so. BWC
verified that in less than asecond. But BWC is inward with
Zen. •
Hugh Kenner is aprofessor of English at Johns Hopkins University. His reviews have appeared in publications like the New
York Times and Harper's. His recent books include A Sinking
Island and Mazes. He can be contacted on BIX as "hkenner."
Your questions and conunents are welcome. Write to: Editor,
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.
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Joel S. Moskowitz

QUEST FOR
AMOUSEBALL
All Iwanted
was asmall gray ball,
quantity one

order parts that have a number in my
order book," he said. "I have apart number for the mouse, but Ican't get anumber for the mouseball. But I'm sure IBM
will have one for you."
The next day, Icalled IBM customer
service. Iwork right next to IBM's headquarters, so Ithought Icould walk over
omething should have clicked in
my mind when Isaw my children
and pick up amouseball. Wrong.
bouncing a small gray ball as
"I'm sorry," the customer service rep
they ran to the car. Only later did
cooed with practiced sympathy. "IBM
Isee my IBM mouse on the floor, its bothas no part number for the mouseball,
tom off and its ball. ..
gone to the mall!
and cannot order one for you."
When my children returned, Istood
"Wait a minute," Ireplied. "This
with one hand open to retrieve the
mouse says 'IBM' on it. IBM manufacmouseball and the other with afinger in
tures this mouse. Somewhere, IBM has
scolding position. "All right," I said
barrels of mouseballs. Of course IBM is
sternly, "where's my mouseball?" It
able to get me amouseball. What you're
isn't easy to sound stern while demandtelling me is that IBM won't get me one."
ing amouseball.
"No, sir," the customer service rep re"Your what?" each child repeated
plied, an edge creeping into her voice.
blankly.
"What Isaid is that no number has been
"The small gray ball you swiped from
assigned, so the part cannot be ordered."
my den and bounced out the door!"
"But IBM assigns these numbers," I
One child turned to the other: "It's
insisted. "And if only amouseball with a
your fault. You bounced it in the store,
number can be ordered, then IBM can
and now it's gone!"
just assign anumber or make an excep"Gone?" Isputtered. "Where?"
tion to the rule."
"Under some racks of clothes," my
"I'm sorry. There's nothing Ican do."
wife explained patiently, wondering why
"Of course there is. You can switch me
agrown man would get so upset over a to your supervisor."
little rubber ball.
This turned out to be abad idea. The
Ididn't know it then, but Ihad just
supervisor had evidently been pulled
been drafted into the ranks of consumer
away from sticking pins in voodoo dolls,
crusaders like Ralph Nader. Of course,
and she was in no mood to be pleasant.
Nader is out to save the planet. Ijust
"I hope you understand," she said.
wanted my mouseball.
"The part has no number. It cannot be
Icalled acomputer store and ordered a ordered. Why don't you just buy another
new mouseball. Three days later, the
mouse? It's only $100 or so."
manager called back and told me that I'd
Yes, Isaid to myself, Isuppose that I
have to call IBM directly. "I can only
will have to buy another mouse. But it
sure won't be an IBM mouse.
Stop Bit is an open forum for informed
That evening, still brooding, Icurled
opinion on topics related to personal comup with the latest issue of BYTE and
puting. The opinions expressed are those of
looked through the ads for clone mice.
the author and not necessarily those of
And there it was: afull-page ad with a
BYTE or its staff Your contributions and
picture of an IBM mouse, disassembled
comments are welcome. Write to: Editor,
into parts scattered all over the page.
BYTE, One Phoenix Mill Lane, Peterbor"An IBM Mouse," the ad read, "has 55
ough, NH 03458.
moving parts. And if any of them break,

S
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you're out of luck." The ad was for an
electronic mouse, with no moving parts.
It was not made out of rubber, and it was
not round, so it could not be bounced out
the door. But it was pretty expensive.
Just then, Igot awicked idea. What if!
wrote to the clone mouse company and
offered my story in return for amouse?
That would certainly prove their point
about moving parts, and Iwould get a
mouse (and get even with IBM to boot!).
Then Igot an even better idea. Why
not call IBM first and announce that I
was going over to the enemy camp? That
would give me two chances to solve my
problem.
The next day, Icalled the corporate offices of IBM and spoke to a man who
seemed to be amid-level executive. Itold
my story and ended with the theatrical
threat. "I see," he said. "I'll get back to
you." A few minutes later, the phone
rang. It was IBM. "We'll give you anew
mouse," the executive said somberly. "I
will meet you in the lobby of your building, so that this problem may be concluded."
In the lobby, he looked at me without
expression. He handed me asmall gray
box containing a small gray mouse,
which in turn contained asmall, gray,
numberless mouseball.
"You must understand," he said. "We
are doing this one time. We will not do
this again."
Ithought for amoment and said, "I
cannot imagine that all this could happen
ever, ever again."
And, indeed, the bottom of my new
mouse has four screws, designed to keep
its mouseball from making solo trips to
the mall. And though Inever made it big
in clone mouse advertisements, I'll be
able to remember the day Ilooked IBM
squarely in the eye. And it blinked. •
Joel S. Moskowitz is an environmental
lawyer with Gibson, Dunn & Crutcher in
Los Angeles. He can be reached on BIX
do "editors."
ILLUSTRATION: PAULETTE BOGAN 0 1990

New DSP Board Delivers 33.33 MFLOPS

Complete Graphical Programming Language

The brilliant analysis capabilities of LabVIEWe 2just

LabVIEW is astellar solution for scientists and engineers
accustomed to drawing block diagrams, because they can

received apower boost from our NB-DSP2300 digital signal
processing and
analysis accelerator board for the
Macintosh II. The
new board stars

—

the Texas Instruments TMS 320C30 DSP chip. With afull complement of
LabVIEW 2modules and C development tools for writing
custom routines, you can easily harness this processing

LabVIEW's innovative, time-saving approach for
building data acquisition and instrument control systems
includes sophisticated routines for digital signal processing

power to incorporate real-time analysis in
the most demanding instrumentation
applications.

called virtual instruments.

Easy Development

• DSP -FFTs, FHTs, spectral analysis,

and analysis.

Samples
yl
Duty
Cycle

Extensive Analysis Library

simply connect, interchange, combine, and define
new executable blocks to create software modules

Cycles
Noise
Leyel

Fzi
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[XII

• Waveform Analysis -integration, differentiation, pulse
analysis, peak detection
• Waveform Generation -impulse, geometric,
sinusoidal, sine, noise
• Statistics -descriptive statics, histograms, regressions
• Vector/Matrix Algebra -inversions, products, linear
system solutions
• Numerical Analysis -conversions, complex numbers,
evaluations, curve-fitting

(800) 433-3488 (U.S. and Canada)
(512) 794-0100
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convolutions, correlations
• Filters -IIR filters, FIR filters, smoothing windows

Call for FREE Catalog
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Compiled Language Speed
Thanks to the new graphical compiler of LabVIEW 2, block
diagrams execute at blazing speeds, comparable to compiled C. Thus, LabVIEW 2offers the productivity gains of
graphical programming without sacrificing performance.
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Tbe Software is tbe Instrument

6504 Bridge Point Parkway
Austin. TX 78730-5039

Nihon National Instruments K.K. (Japan) (3) 788-1922
National Instruments of France (1) 4865-3370
National Instruments of Italy (2) 4830-1892
National Instruments United Kingdom (06) 355-23-545
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Draw attention to your work with the low-cost,
color-ready Tandy® DMP 240 printer.
Let the Tandy DMP 240 bring your documents out of the
dark ages. With eight vibrant colors, your work will stand
out from those common shades of gray. Operating under
DeskMate® software, as well as programs using the Epson®
LQ Color Driver, the 24-pin Tandy DMP 240 produces eyecatching text and graphics at your command. The multifunction operation panel makes the DMP 240 remarkably
versatile and easy to use. A 2-line LCD display lets you set

over 100 different printing combinations. Define printer
settings just once, then load them with the touch of abutton. Programmable tear-off lets you detach paper without
wasting sheets. Paper park allows you to print single sheets
without having to remove the fanfold paper, and the reversible tractor feed increases your printing options to include many different forms and papers. Add atouch of
color to your work—anything else pales by comparison.

CREATING NEW STANDARDS
PROVEN LEADERSHIP

GUARANTEED SATISFACTION

Over 7,000 USA locations, 39,000 employees,
seven research and development centers, 31
USA and overseas manufacturing plants —
NOBODY COMPARES!

Over 35 million customers benefit annually
from our satisfaction guarantee. Putting you
first has made us #1 in PC cornpatibles—
NOBODY COMPARES!
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MERICA'S
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STORE"

Radio Shack is adivision of Tandy CorporatIon. Epson/Reg. TM Epson America, Inc.
Circle 240 on Reader Service Card

